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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO, Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL. FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
16/429,077 06/03/2019 2845 1015 20160089-PCT-US 20
CONFIRMATION NO. 2560
157297 FILING RECEIPT

Langbo Communication Technology Co. LTD
1149 Turtleback Ln ¥ AR AN SRTACR G 0 U r v

San Diego, CA 92127
Date Mailed: 06/11/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Xiaobo ZHANG, Shanghai, CHINA;
Applicant(s)
Xiaobo ZHANG, Shanghai, CHINA;
Assignment For Published Patent Application
Shanghai Langbo Communication Technology Company Limited, Shanghai, CHINA

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of PCT/CN2017/112033 11/21/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hitp://www.uspto.gov for more information.)
CHINA 201611098328.7 12/03/2016 Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 06/10/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/429,077

Projected Publication Date: 09/19/2019

Non-Publication Request: No

Early Publication Request: No

* SMALL ENTITY **

Title

Method and Device for Multi-Antenna Transmission in UE and Base Station
Preliminary Class
343
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
page 2 of 4
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/429,077
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
o o) N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 CFR 1.16(0). (5), or (2) N/A N/A N/A 380 N/A
TOTAL CLAIMS )
(37 CFR 1.16(1)) 20 minus 20= 50 0.00 OR
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 4 minus 3 = 1 230 230
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1015 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total C i =
= (37 CF; Iav16(i)) Mins OR
=] Independent * Minus | *** =
E (37 orR 1.16(h)) OR
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
w Total * Minus b =
= (37 oFg{ ?16@)) OR
% Independent Minus b = OR
w | @7crri.16m)
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1
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PTO/AIA/01 (06-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required 1o respond to a collection of information unless It displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of | Method and Device for Multi-Antenna Transmission in UE and Base Station
Invention

As the below named inventor, | hereby declare that:

;l;h(ijsirggg:fta;ion D The attached application, or
PCT/CN2017/112033

United States application or PCT international application number
filed on NOVEmber 21, 2017

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: XiaoBo ZHANG Date (Optional) : Ma’:'j30 70[7
Signature: Y“O‘OBO ZHMC\

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor.

This collaction of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentialily is govemned by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This callection s estimated to take 1 minute to
p including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 5652a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant ( i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the pubilic if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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THIS ASSIGNMENT is by (1)XiaoBo ZHANG, a citizen of the People's Republic
of China (the "Assignor"). | Assignor(s) have invented one or more certain inventions (the
“"Invention(s)") described in a United States Patent Application entitled Method and Device
for Multi-Antenna Transmission in UE and Base Station, executed herewith (the

"Application”).
Shanghai_Langbo Communication Technology Company Limited, a legal

entity existing under the laws of the People’s Republic of China, having an address at

Room 210, 2nd Floor, No. 2088, Xietu Road, Xuhui District, Shanghai 200032 China
("Assignee"), desires to acquire the entire right, title and interest in and to the Invention(s)
and the Application, and in and to any patents (collectively, "Patents") that may be granted
for the Invention(s) in'the United States or in any foreign countries or regions.

For valuable consideration, the receipt and sufficiency of which Iiwe acknowledge,
Assignor(s) hereby sells, assigns, and transfers to Assignee, its successors, legal
representatives and assigns, any and all of our right, title and interest in andL to: the
Invention(s), the Application, and any Patents, any divisions, continuations, and
continuations-in-part of the Application and any other application claiming priority rights
from the Application; any reissues, reexaminations, or extensions of any and all Patents;
the right to file foreign applications directly in the name of Assignee; and the right to claim
priority rights deriving from the Application (collectively, the "Rights"), whether now
existing or hereafter arising. Assignor(s) warrants that the Rights are unencumbered.
Assignor(s) also agrees to not sign any writing or do any act conflicting with this
assignment, and, without further. compensation, sign all documents and do such additional
acts as Assignee deems necessary or desirable to: perfect Assignee's enjoyment of the
Rights; prepare and prosecute the Application or any other applications for Patents;
conduct proceedings regarding the Rights, including any litigation or interference
proceedings; or perfect or defend title to the Rights. Assignor(s) requests the
Commissioner of Patents to issue any Patent of the United States that may be issued on
the Invention(s) to Assignee.
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ABSTRACT

The present disclosure discloses a method and device for multi-antenna
transmission in UE and base station. The user equipment first receives a first radio
signal at first, then receives a first signaling. The first radio signal is transmitted by
K antenna port groups, and the antenna port group includes a positive integer number
of antenna port(s), and the first antenna port group is one of the K antenna port groups.
The first signaling is used to determine a first time resource pool, at least one first antenna
virtualization vector and the second antenna virtualization vector is associated with the
first antenna port group. The invention effectively reduces signaling overhead of wireless

resource dynamic scheduling of a massive MIMO system.
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CLAIMS
WHAT IS CLAIMED IS:

1. A method for multi-antenna transmission in a user equipment, comprising:

receiving a first radio signal; and

receiving a first signaling;

wherein the first radio signal is transmitted by K antenna port groups; the antenna
port group includes a positive integer number of the antenna port(s); a first antenna port
group is one of the K antenna port groups; the first signaling is used to determine a first
time resource pool; at least one first antenna virtualization vector and a second antenna
virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to the user equipment in the first time resource

pool; the K is a positive integer greater than 1.

2. The method of claim 1, further comprising:

receiving a second signaling; and

operating a second radio signal in a first time resource sub-pool;

wherein the operating is receiving, or the operating is transmitting; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; and the second signaling is used to determine at least one of occupied frequency
domain resources, an MCS, a HARQ process number, an RV, an NDI and (a) transmitting

antenna port(s) of the second radio signal.

3. The method of claim 2, comprising;

monitoring the second signaling in a second time resource pool, wherein the
second signaling occupies one time resource block in the second time resource pool at
most; the second time resource pool includes a positive integer number of the time
resource block(s);

or,

monitoring the second signaling in a second time resource pool and monitoring
the first signaling in a third time resource pool, wherein the second signaling occupies

one time resource block in the second time resource pool at most; the second time
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resource pool includes a positive integer number of the time resource block(s); the first
signaling is a dynamic signaling; the first signaling occupies one time resource block in
the third time resource pool at most; the third time resource pool includes a positive
integer number of the time resource block(s); a minimum time interval between time
resource blocks in the third time resource pool is greater than a minimum time interval

between time resource blocks in the second time resource pool.

4. The method of claim 1, further comprising;:

receiving first information, wherein the first information is used to determine the
first antenna port group;

or,

transmitting second information, wherein the second information is used to
determine K1 antenna port group(s); the K1 antenna port group(s) belong(s) to the K
antenna port groups; the first antenna port group is one of the K1 antenna port group(s);

the K1 is a positive integer.

5. The method of claim 1, wherein the first time resource pool is discontinuous in time

domain; or the first signaling is a semi-static signaling.

6. A method for multi-antenna transmitting in a base station, comprising:

transmitting a first radio signal; and

transmitting a first signaling;

wherein the first radio signal is transmitted by K antenna port groups; the antenna
port group includes a positive integer number of the antenna port(s); the first antenna port
group is one of the K antenna port groups; the first signaling is used to determine a first
time resource pool; at least one of a first antenna virtualization vector and a second
antenna virtualization vector is associated with the first antenna port group; the first
antenna virtualization vector is an antenna virtualization vector available to a transmitter
of the first signaling in the first time resource pool; the second antenna virtualization
vector is an antenna virtualization vector available to a target receiver of the first signaling

in the first time resource pool; the K is a positive integer greater than 1.

7. The method of claim 6, further comprising;:
transmitting a second signaling; and

performing a second radio signal in a first time resource sub-pool,;
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wherein the performing is transmitting, or the performing is receiving; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; the second signaling is used to determine at least one of occupied frequency domain
resources, an MCS, a HARQ process number, an RV, an NDI and (a) transmitting antenna

port(s) of the second radio signal.

8. The method of claim 7, comprising:

transmitting the second signaling in a second time resource pool, wherein the
second signaling occupies one time resource block in the second time resource pool at
most; the second time resource pool includes a positive integer number of the time
resource block(s);

or,

transmitting the second signaling in a second time resource pool and transmitting
the first signaling in a third time resource pool, wherein the second signaling occupies
one time resource block in the second time resource pool at most; the second time
resource pool includes a positive integer number of the time resource block(s); the first
signaling is a dynamic signaling; the first signaling occupies one time resource block in
the third time resource pool at most; the third time resource pool includes a positive
integer number of the time resource block(s); a minimum time interval between time
resource blocks in the third time resource pool is greater than a minimum time interval

between time resource blocks in the second time resource pool.

9. The method of claim 6, further comprising;:

transmitting first information, wherein the first information is used to determine
the first antenna port group;

or,

receiving second information, wherein the second information is used to
determine K1 antenna port group(s); the K1 antenna port group(s) belong(s) to the K
antenna port groups; the first antenna port group is one of the K1 antenna port group(s);

the K1 is a positive integer.

10. The method of claim 6, wherein the first time resource pool is discontinuous in time

domain; or the first signaling is a semi-static signaling.

11. Auser equipment (UE) for multi-antenna transmission, comprising:
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a first transceiver, receiving a first radio signal; and

a second receiver, receiving a first signaling;

wherein the first radio signal is transmitted by K antenna port groups; the antenna
port group includes a positive integer number of the antenna port(s); the first antenna port
group is one of the K antenna port groups; the first signaling is used to determine a first
time resource pool; at least one first antenna virtualization vector and a second antenna
virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to the user equipment in the first time resource

pool; the K is a positive integer greater than 1.

12. The UE of claim 11, comprising:

a third receiver, receiving a second signaling; and

a second transceiver, operating a second radio signal in a first time resource sub-
pool;

wherein the operating is receiving, or the operating is transmitting; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; and the second signaling is used to determine at least one of occupied frequency
domain resources, a MCS, a HARQ process number, a RV, a NDI and (a) transmitting

antenna port(s) of the second radio signal.

13. The UE of claim 12, the third receiver further monitors the second signaling in a
second time resource pool, wherein the second signaling occupies one time resource
block in the second time resource pool at most; the second time resource pool includes a
positive integer number of the time resource block(s);

or,

the third receiver further monitors the second signaling in a second time resource
pool, and the second receiver further monitors the first signaling in a third time resource
pool, wherein the second signaling occupies one time resource block in the second time
resource pool at most; the second time resource pool includes a positive integer number
of the time resource block(s); the first signaling is a dynamic signaling; the first signaling
occupies one time resource block in the third time resource pool at most; the third time

resource pool includes a positive integer number of the time resource block(s); a
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minimum time interval between time resource blocks in the third time resource pool is
greater than a minimum time interval between time resource blocks in the second time

resource pool.

14. The UE of claim 11, the second receiver further receives first information, wherein
the first information is used to determine the first antenna port group;

or the first transceiver further transmits second information, wherein the second
information is used to determine K1 antenna port group(s); the K1 antenna port group(s)
belong(s) to the K antenna port groups; the first antenna port group is one of the K1

antenna port group(s); the K1 is a positive integer.

15. The UE of claim 11, wherein the first time resource pool is discontinuous in time

domain; or the first signaling is a semi-static signaling.

16. A base station equipment for multi-antenna transmission, comprising:

a third transceiver, transmitting a first radio signal; and

a second transmitter, transmitting a first signaling;

wherein the first radio signal is transmitted by K antenna port groups; the antenna
port group includes a positive integer number of the antenna port(s); the first antenna port
group is one of the K antenna port groups; the first signaling is used to determine a first
time resource pool; at least one first antenna virtualization vector and a second antenna
virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to a target receiver of the first signaling in the

first time resource pool; the K is a positive integer greater than 1.

17. The base station equipment of claim 16, further comprising:

a third transmitter, transmitting a second signaling; and

a fourth transceiver, performing a second radio signal in a first time resource sub-pool;

wherein the performing is transmitting, or the performing is receiving; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; the second signaling is used to determine at least one of occupied frequency domain
resources, a MCS, a HARQ process number, a RV, a NDI and (a) transmitting antenna

port(s) of the second radio signal.
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18. The base station equipment of claim 17, the third transmitter further transmits the
second signaling in a second time resource pool, wherein the second signaling occupies
one time resource block in the second time resource pool at most; the second time
resource pool includes a positive integer number of the time resource block(s);

or the third transmitter further transmits the second signaling in a second time
resource pool, and the second transmitter further transmits the first signaling in a third
time resource pool, wherein the second signaling occupies one time resource block in the
second time resource pool at most; the second time resource pool includes a positive
integer number of the time resource block(s); the first signaling is a dynamic signaling;
the first signaling occupies one time resource block in the third time resource pool at most;
the third time resource pool includes a positive integer number of the time resource
block(s); a minimum time interval between time resource blocks in the third time resource
pool is greater than a minimum time interval between time resource blocks in the second

time resource pool.

19. The base station equipment of claim 16, the second transmitter further transmits first
information, wherein the first information is used to determine the first antenna port group;
or the third transceiver further receives second information, wherein the second
information is used to determine K1 antenna port group(s); the K1 antenna port group(s)
belong(s) to the K antenna port groups; the first antenna port group is one of the K1

antenna port group(s); the K1 is a positive integer.

20. The base station equipment of claim 16, wherein the first time resource pool is

discontinuous in time domain; or the first signaling is a semi-static signaling.
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Method and Device for Multi-Antenna Transmission in UE and

Base Station

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation of International Application No.
PCT/CN2017/112033, filed on November 21, 2017, claiming the priority benefit of
Chinese Patent Application Serial Number 201611098328.7, filed on December 3, 2016.
The afore-mentioned patent applications are hereby incorporated by reference in their

entireties.

BACKGROUND
TECHNICAL FIELD

[0002] The present disclosure relates to a multiple antenna transmission method in a

wireless communication system.
RELATED ART

[0003] Massive Multiple-Input Multiple-Output (MIMO) has become a research
hotspot for next-generation mobile communications. In massive MIMO, multiple
antennas can improve communication quality by forming narrower beams pointing to a

specific direction through beamforming.

[0004] According to the discussion of 3rd Generation Partner Project (3GPP) Radio
Access Network (RAN), the hybrid beamforming combining analog beamforming and
digital beamforming has become an important research direction of New Radio (NR)

system.

SUMMARY

[0005] In a massive MIMO system, the total throughput of a cell can be greatly
increased by the number of massive antennas, so the number of single-cell users can be

greatly increased. However, an increase in the number of cell users will lead to a large
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amount of signaling overhead for dynamic scheduling of wireless time-frequency
resources. The signaling overhead of wireless resource dynamic scheduling is an urgent

problem to be solved in massive MIMO system.

[0006] In view of the above problem, the present disclosure provides a solution. It
should be noted that, in the case of no conflict, the features in the embodiments and
embodiments in the user equipment of the present disclosure can be applied to the base
station, and vice versa. The features of the embodiments and the embodiments of the

present disclosure may be combined with each other arbitrarily if no conflict is incurred.

[0007] The present disclosure discloses a method for multi-antenna transmission in a

user equipment (UE), comprising:
[0008] receiving first radio signal; and
[0009] receiving a first signaling;

[0010] wherein the first radio signal is transmitted by K antenna port groups; the
antenna port group(s) include a positive integer number of the antenna port(s); a first
antenna port group is one of the K antenna port groups; the first signaling is used to
determine a first time resource pool; at least one of a first antenna virtualization vector
and a second antenna virtualization vector is associated with the first antenna port group;
the firs antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool; the second antenna
virtualization vector is an antenna virtualization vector available to the user equipment in

the first time resource pool; the K is a positive integer greater than 1 .

[0011] In one embodiment, the foregoing method is advantageous in that, by
associating the first time resource pool with the first antenna port group, the UE can
quickly determines the location of the first time resource pool in the time domain by the

index of the first antenna port group in the K antenna port groups.

[0012] In one embodiment, the foregoing method is advantageous in that, by
associating the first time resource pool with the first antenna port group, the UE can
quickly determine the antenna virtualization vectors which used for receiving radio signal
transmitted on the first time resource pool by the location of the first time resource pool

in the time domain.
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[0013] In one embodiment, the first radio signal is a multi-carrier symbol.
[0014] In one embodiment, the first radio signal is a single carrier symbol.
[0015] In one embodiment, the first radio signal is an OFDM symbol.
[0016] In one embodiment, the first radio signal is an FBMC symbol.
[0017] In one embodiment, the first radio signal is an SC-FDMA symbol.

[0018] In one embodiment, the first radio signal is reference signal(s) associated with

the K antenna port groups.

[0019] In one embodiment, the first radio signal is wireless resource block(s)

transmitted by the K antenna port groups.

[0020] In one embodiment, the first radio signal includes one or more of Primary
Synchronization Signal (PSS), Secondary Synchronization Signal (SSS), Master
Information Block (MIB)/System Information Block (SIB), and Channel State
Information Reference signal(s) (CSI-RS).

[0021] Inone embodiment, the antenna port is formed by superposing multiple physical
antennas through antenna virtualization; the mapping coefficients from the multiple
physical antennas to the antenna port(s) constitute an antenna virtualization vector for the

antenna virtualization.

[0022] In one embodiment, the beamforming vectors corresponding to any two

different antenna ports cannot be assumed to be the same.

[0023] In one embodiment, the small-scale characteristics of a wireless channel
experienced by a signal transmitted by one antenna port and cannot be used to infer the
small-scale characteristics of a wireless channel experienced by a signal transmitted by

another antenna port.
[0024] In one embodiment, an antenna port is associated with a reference signal.

[0025] In one embodiment, an antenna port is used to transmit a reference signal

associated therewith.

[0026] In one embodiment, the pattern of the time-frequency resource occupied by the

reference signal(s) in one subframe reuses the pattern of the CSI-RS in one subframe.
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[0027] In one embodiment, the reference signal is a CSI-RS.

[0028] In one embodiment, the sequence corresponding to the reference signal is a

Zadoff-Chu sequence.

[0029] In one embodiment, the sequence corresponding to the reference signal is a

pseudo-random sequence.

[0030] Inanembodiment, the time domain resources occupied by the reference signal(s)
is(are) associated with at least one of time domain resources occupied by the first

signaling and time domain resources occupied by the first radio signal.

[0031] In one embodiment, the frequency domain resources occupied by the reference
signal(s) is associated with at least one of a frequency domain resources occupied by the

first signaling and frequency domain resources occupied by the first radio signal.

[0032] In one embodiment, the frequency domain resources occupied by the reference

signal(s) are configurable.

[0033] In one embodiment, the K antenna port groups are associated with K reference

signal group(s), respectively.

[0034] In one embodiment, the K antenna port groups are respectively used to transmit

K reference signal(s) groups.

[0035] In one embodiment, the K antenna port groups are used to transmit K CSI-RS
group(s).

[0036] In one embodiment, the K antenna port groups correspond to K reference signal
resources, and the first antenna port group corresponds to one of the K reference signal

resources.

[0037] In one embodiment, the K reference signal groups are respectively transmitted

on K reference signal resources.

[0038] In one embodiment, one reference signal resource includes a plurality of

Resource Elements (REs).

[0039] In one embodiment, the K reference signal resources are pairwise orthogonal in

the time-frequency domain.

[0040] In one embodiment, the antenna port group includes only one antenna port.
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[0041] In one embodiment, the antenna port group includes two antenna ports. In one
embodiment, the air interface resource(s) occupied by one antenna port is different from

the air interface resource(s) occupied by another antenna port.

[0042] In one embodiment, the air interface resource(s) occupied by one reference

signal is different from the air interface resource(s) occupied by another reference signal.

[0043] In one embodiment, the air interface resource(s) includes(include) at least one

of time domain resources, frequency domain resources, and code domain resources.

[0044] In one embodiment, the pattern of the reference signal(s) transmitted by at least
two antenna ports in the K antenna port groups are the same in the time-frequency

resource block(s).

[0045] Inone embodiment, the time-frequency resource block(s) is a Physical Resource

block Pair (PRBP).

[0046] In one embodiment, the time-frequency resource block(s) occupies W
subcarriers on the frequency domain and occupies a wideband symbol in the time domain,
wherein the W is a positive integer greater than 1. In a sub-embodiment of this sub-
embodiment, the wideband symbol is one of an OFDM symbol, an SC-FDMA symbol,
and an SCMA symbol.

[0047] In one embodiment, the first radio signal is transmitted by the K antenna port
groups in a manner that the first radio signal carries the K reference signal groups, and
the antenna virtualization vectors corresponding to the K reference signal groups are
respectively used to map the K reference signal groups to a set of physical antennas to be

transmitted.

[0048] In one embodiment, the time resources respectively corresponding to the K

antenna port groups are orthogonal.
[0049] In one embodiment, the first signaling is a semi-static signaling.
[0050] In one embodiment, the first signaling is a high layer signaling.

[0051] In one embodiment, the first signaling includes one or more RRC Information

Elements (IEs).

[0052] In one embodiment, the first signaling is a dynamic signaling.
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[0053] In one embodiment, the first signaling is a physical layer signaling.

[0054] In one embodiment, the first signaling is carried by a downlink physical layer
control channel (i.e. a downlink channel that can only be used to carry physical layer

signaling).

[0055] In one embodiment, the downlink physical layer control channel is a Physical

Downlink Control Channel (PDCCH).

[0056] In one embodiment, the downlink physical layer control channel is a short

PDCCH (sPDCCH).

[0057] In one embodiment, the first signaling carries downlink control information
(DCI).

[0058] Inone embodiment, the first signaling carries fast downlink control information
(fast DCI).

[0059] In one embodiment, the first signaling is cell-common.

[0060] In one embodiment, the first signaling is UE-specific.

[0061] In one embodiment, the first signaling is specific to a terminal group, the
terminal group includes multiple terminals, and the UE is one of the terminals of the

terminal group.

[0062] Inone embodiment, the first signaling is transmitted on a broadcast channel (i.e.,

a downlink channel that can only be used to carry broadcast signals).

[0063] In one embodiment, the broadcast channel includes a Physical Broadcast

Channel (PBCH).
[0064] In one embodiment, the first signaling is transmitted by the first antenna port
group.

[0065] In one embodiment, the first antenna port group includes L antenna port(s), the
first signaling includes L first sub-signals, the L first sub-signals carry the same bit block,
and the L first sub-signals are respectively transmitted by the L antenna port(s). The bit

block includes a positive integer number of bit(s), and the L is a positive integer.

[0066] In one embodiment, the index of the first antenna port group in the K antenna

port groups is a non-negative integer smaller than the K.
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[0067] In one embodiment, the index of the first antenna port group in the K antenna

port groups is used to generate the first signaling.

[0068] In one embodiment, a receiving beamforming vector for the first antenna port

group is used to determine a receiving beamforming vector for the first signaling.

[0069] In one embodiment, the first signaling indicates the first antenna port group

from the K antenna port groups.

[0070] In one embodiment, the first signaling explicitly indicates the first time resource

pool.

[0071] Inone embodiment, the first signaling implicitly indicates the first time resource

pool.

[0072] In one embodiment, the first time resource pool is discontinuous in the time

domain.

[0073] Inoneembodiment, atransmitter of the first signaling generates the transmitting
analog beam corresponding to the first antenna port group by adopting the first antenna

virtualization vector.

[0074] In one embodiment, the first antenna port group is used to transmit a first
reference signal(s) group, and the first antenna virtualization vector is used to transmit

the first reference signal(s) group.

[0075] In one embodiment, the UE generates the receiving analog beam corresponding

to the first antenna port group(s) by adopting the second antenna virtualization vector.

[0076] In one embodiment, the second antenna virtualization vector is used to receive

the first reference signal group(s).

[0077] In one embodiment, the first antenna virtualization vector is associated with the

first antenna port group

[0078] In one embodiment, the second antenna virtualization vector is associated with

the first antenna port group.

[0079] In one embodiment, the first antenna virtualization vector and the second

antenna virtualization vector are both associated with the first antenna port group.
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[0080] In one embodiment, the third radio signal is a radio signal transmitted in a time
resource within the first time resource pool. The first antenna virtualization vector is used
by a transmitter of the first signaling to transmit an analog beamforming of the third radio

signal.

[0081] In one embodiment, the third radio signal is a radio signal transmitted in a time
resource within the first time resource pool. The second antenna virtualization vector is

used by the UE to receive an analog beamforming of the third radio signal.

[0082] In one embodiment, the third radio signal is a radio signal transmitted in a time
resource within the first time resource pool. The first antenna virtualization vector is used
by a transmitter of the first signaling to receive an analog beamforming of the third radio

signal.

[0083] In one embodiment, the third radio signal is a radio signal transmitted in a time
resource within the first time resource pool. The second antenna virtualization vector is

used by the U E to transmit an analog beamforming of the third radio signal.

[0084] In one embodiment, the first antenna port group includes L antenna port(s), the
first antenna port is one of the L antenna port(s), and the first antenna virtualization vector

is associated with the first antenna port.

[0085] In one embodiment, the second antenna virtualization vector is associated with

the first antenna port.

[0086] According to one aspect of the present disclosure, the method comprises:
[0087] receiving a second signaling; and

[0088] operating a second radio signal in a first time resource sub-pool;

[0089] wherein the operating is receiving; or the operating is transmitting; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; the second signaling is used to determine at least one of occupied frequency domain
resources, an MCS, a HARQ process number, an RV, an NDI, (a) transmitting antenna

port(s) of the second radio signal.

[0090] In one embodiment, the advantages of the above method is that by the method

of receiving the second signal to determine the first time resource sub-pool from the first
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time resource pool, the UE can significantly reduce the signaling overhead for

determining the frequency domain resources occupied by the second radio signal.
[0091] In one embodiment, the second signaling is dynamic signaling.
[0092] In one embodiment, the second signaling is physical layer signaling.

[0093] In one embodiment, the second signaling is carried by a downlink physical layer

control channel.

[0094] In one embodiment, the second signaling is a physical layer downlink control

indication.

[0095] In one embodiment, the second signaling consists of two physical layer

downlink control indications.
[0096] In one embodiment, the second signaling is for the UE.

[0097] In one embodiment, the second signaling is transmitted by the first antenna port
group.

[0098] In one embodiment, the first antenna virtualization vector is used to transmit the

second signaling.

[0099] In one embodiment, the first time resource sub-pool is discontinuous in the time

domain.

[0100] In one embodiment, the time resource included in the first time resource sub-

pool is a subset of the first time resource pool.

[0101] In one embodiment, the first time resource pool includes N1 time resources, and

the first time resource sub-pool includes N2 time resources in the N1 time resources.
[0102] In one embodiment, the time resource is a sub-frame.

[0103] In one embodiment, the time resource is an OFDM symbol.

[0104] In one embodiment, the time resource is an SC-FDMA symbol.

[0105] In one embodiment, the time resource is an FBMC symbol.

[0106] In one embodiment, the UE determines the time resource included in the first
time resource sub-pool by the joint indication of the second signaling and the first

signaling.
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[0107] In an embodiment, the second signaling is used to determine a relative position
of'the time resource comprised in the first time resource sub-pool in the first time resource

pool.

[0108] In one embodiment, the second signaling indicates that the time resource
comprised in the first time resource sub-pool corresponds to a bitmap of the first time

resource pool.

[0109] In an embodiment, the second signaling indicates an index of a time resource

comprised in the first time resource sub-pool in the first time resource pool.
[0110] In one embodiment, the second radio signal is a radio resource block(s).

[0111] In one embodiment, the time domain resources occupied by the second radio
signal are the first time resource sub-pool, and the frequency domain resources occupied

by the second radio signal are indicated by the second signaling.

[0112] In one embodiment, the second signaling is divided into M fields, and the first
field and the second field are respectively two fields in the M fields. The first field is used
to determine the first time resource sub-pool from the first time resource pool, and the
second field is used to determine frequency domain resources occupied by the second

radio signal.

[0113] In one embodiment, the second signaling is divided into M fields, and the first
field is one of the M fields. The first field is configured to determine the first time resource
sub-pool from the first time resource pool and is used to determine frequency domain

resources occupied by the second radio signal.

[0114] In one embodiment, the transmitting channel corresponding to the second radio

signal is a DL-SCH, and the operation is receiving.

[0115] In one embodiment, the physical layer channel corresponding to the second

radio signal is a PDSCH, and the operation is receiving.

[0116] In one embodiment, the transmitting channel corresponding to the second radio

signal is a UL-SCH, and the operation is transmitting.

[0117] In one embodiment, the physical layer channel corresponding to the second

radio signal is a PUSCH, and the operation is transmitting.
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[0118] In one embodiment, the operation is receiving, and the first antenna

virtualization vector is used to transmit an analog beamforming of the second radio signal.

[0119] In one embodiment, the operation is receiving, and the second antenna

virtualization vector is used to receive an analog beamforming of the second radio signal.

[0120] In one embodiment, the operation is transmitting, and the first antenna

virtualization vector is used to receive an analog beamforming of the second radio signal.

[0121] In one embodiment, the operation is transmitting, and the second antenna

virtualization vector is used to transmit an analog beamforming of the second radio signal.

[0122] In one embodiment, the second signaling explicitly indicates at least one of
occupied frequency domain resources, an MCS, a HARQ process number, an RV, an NDI,

(a) transmitting antenna port(s).

[0123] In one embodiment, the second signaling implicitly indicates at least one of
occupied frequency domain resources, an MCS, a HARQ process number, an RV, an NDI,

(a) transmitting antenna port(s).

[0124] In one embodiment, the first antenna port group is used to transmit first
reference signal group, and the second radio signal and the first reference signal group

are spatially Quasi Co-Located (QCL).

[0125] In one embodiment, the first antenna virtualization vector is used to transmit the

second radio signal.

[0126] In one embodiment, the second antenna virtualization vector is used to receive

the second radio signal.

[0127] According to another embodiment of the present disclosure, the method

comprises:
[0128] receiving first information;
[0129] wherein the first information is used to determine the first antenna port group.

[0130] In one embodiment, the first information is used to determine the first antenna

port group from the K antenna port groups.

[0131] In one embodiment, the first information explicitly indicates the first antenna

port group.
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[0132] In one embodiment, the first information implicitly indicates the first antenna
port group.
[0133] In one embodiment, the first signaling includes the first information.

[0134] In one embodiment, a field in the first signaling indicates an index of the first

antenna port group in the K antenna port groups.
[0135] Inone embodiment, the first information is transmitted before the first signaling.

[0136] In one embodiment, the first information is used to determine a time resource

pool in which the first signaling is located.

[0137] In one embodiment, the first information is used to determine a search space in

which the first signaling is located.

[0138] According to another embodiment of the present disclosure, the method

comprises:
[0139] transmitting second information;

[0140] wherein the second information is used to determine K1 antenna port group(s);
the K1 antenna port group(s) belong to the K antenna port groups; the first antenna port

group is one of the K1 antenna port group(s); the K1 is a positive integer.

[0141] In one embodiment, the second information is used to determine the first
antenna port group from the K antenna port groups.

[0142] In one embodiment, the second information explicitly indicates the K1 antenna
port group(s).

[0143] In one embodiment, the second information implicitly indicates the K1 antenna
port group(s).

[0144] In an embodiment, the second information is time domain information

corresponding to the K1 antenna port group(s).

[0145] In one embodiment, the second information includes a CSI-RS Resource
Indicator (CRI) (), and the CRI indicates the CSI-RS resources corresponding to the K1
antenna port group(s) from the CSI-RS resources corresponding to the K antenna port

groups.
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[0146] In one embodiment, the physical layer channel corresponding to the second
information includes an uplink physical layer control channel (i.e., an uplink channel that
can only be used to carry physical layer signaling). In a sub-embodiment, the uplink

physical layer control channel is a Physical Uplink Control Channel (PUCCH).

[0147] In one embodiment, the second information is a RACH preamble, and at least
one of the sequences of the RACH preamble, and the time-frequency resource occupied

by the RACH preamble is used to determine the first antenna port group.

[0148] In one embodiment, the physical layer channel corresponding to the second

information includes a PRACH (Physical Random Access Channel).

[0149] In one embodiment, the K1 is equal to one.

[0150] In one embodiment, the K1 is greater than 1.

[0151] According to one aspect of the present disclosure, the method comprises:
[0152] monitoring the second signaling in a second time resource pool;

[0153] wherein the second signaling occupies at most one time resource block in the
second time resource pool; the second time resource pool includes a positive integer

number of the time resource block(s).

[0154] In one embodiment, the second time resource pool is discontinuous in the time

domain.
[0155] Inone embodiment, the time resource block is discontinuous in the time domain.
[0156] In one embodiment, the time resource block is continuous in the time domain.

[0157] Inan embodiment, the second time resource pool is a UE-specific time resource

pool.

[0158] In an embodiment, the second time resource pool is a specific time resource

pool of the first antenna port group.

[0159] In one embodiment, the first antenna port group is used to determine the second

time resource pool.

[0160] In one embodiment, the first antenna virtualization vector is used for

transmitting analog beamforming of the second signaling.
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[0161] In one embodiment, the second antenna virtualization vector is used for
receiving analog beamforming of the second signaling.
[0162] In one embodiment, the second signaling is on the UE-specific search space.
[0163] In one embodiment, the second signaling is dynamic.

[0164] In one embodiment, the second signaling is carried by a downlink physical layer

control channel.

[0165] In one embodiment, the downlink physical layer control channel is a PDCCH.

[0166] In one embodiment, the downlink physical layer control channel is an sSPDCCH.

[0167] In one embodiment, the second signaling carries a DCL
[0168] In one embodiment, the second signaling carries a fast DCL

[0169] Inone embodiment, the UE performs blind detection in the second time resource

pool to determine a time-frequency resource occupied by the second signaling.

[0170] In one embodiment, the UE determines whether the second signaling is

transmitted in the second time resource pool by using a blind detection method.

[0171] In one embodiment, the blind detection refers to that the UE receives a signal
on multiple candidate time-frequency resources and performs a decoding operation, and
if the decoding is determined correct according to the check bit, the receiving is judged

as successful, otherwise the receiving is judged as a failure.

[0172] In one embodiment, the frequency resource pool corresponding to the blind

detection is configurable.

[0173] According to another embodiment of the present disclosure, the method

comprises:
[0174] monitoring the first signaling in a third time resource pool;

[0175] wherein the first signaling is a dynamic signaling; the first signaling occupies
one time resource block in the third time resource pool at most; the third time resource
pool includes a positive integer number of the time resource block(s); a minimum time
interval between time resource blocks in the third time resource pool is greater than a

minimum time interval between time resource blocks in the second time resource pool.
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[0176] In one embodiment, the advantages of the foregoing method are that reducing
the signaling overhead of notifying the UE to perform the time resource of the operation,

and increasing the dynamicity of the time resource scheduling.

[0177] In one embodiment, the third time resource pool is discontinuous in the time

domain.
[0178] Inone embodiment, the time resource block is discontinuous in the time domain.
[0179] In one embodiment, the time resource block is continuous in the time domain.

[0180] Inone embodiment, the third time resource pool is a time resource pool common

to the cell.

[0181] In one embodiment, the third time resource pool is a UE-specific time resource

pool.

[0182] In one embodiment, the third time resource pool is a specific time resource pool

of the first antenna port group.

[0183] In one embodiment, the first antenna port group is used to determine the third

time resource pool.

[0184] In one embodiment, the first antenna virtualization vector is used for

transmitting analog beamforming of the first signaling.

[0185] In one embodiment, the second antenna virtualization vector is used for

receiving analog beamforming of the first signaling.

[0186] In one embodiment, the UE performs blind detection in the third time resource

pool to determine a time-frequency resource occupied by the first signaling.

[0187] In one embodiment, the UE determines whether the first signaling is transmitted

in the third time resource pool by using a blind detection method.
[0188] In one embodiment, the first signaling is on a common search space.

[0189] In one embodiment, the first signaling is in a specific search space of the first

antenna port group.

[0190] In one embodiment, the first signaling is on the UE-specific search space.
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[0191] In one embodiment, the third time resource pool is a subset of the second time

resource pool.

[0192] The present disclosure discloses a method for multi-antenna transmission in a

base station, comprising:
[0193] transmitting first radio signal; and
[0194] transmitting a first signaling;

[0195] wherein the first radio signal is transmitted by K antenna port groups; the
antenna port group(s) includes a positive integer number of the antenna port(s); the first
antenna port group is one of the K antenna port groups; the first signaling is used to
determine a first time resource pool; at least one first antenna virtualization vector, and
second antenna virtualization vector is associated with the first antenna port group; the
firs antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool; the second antenna
virtualization vector is an antenna virtualization vector available to the user equipment in

the first time resource pool; the K is a positive integer greater than 1.

[0196] In one embodiment, the first signaling is transmitted by the first antenna port

group.

[0197] In one embodiment, the reference signal(s) transmitted by the first antenna port
group with at least two different antenna port(s) has the same pattern in the time-

frequency resource block(s).

[0198] In one embodiment, the first time resource pool is discontinuous in the time

domain.

[0199] According to one aspect of the present disclosure, the method comprises:
[0200] transmitting a second signaling;

[0201] performing second radio signal in a first time resource sub-pool,;

[0202] wherein the performing is transmitting, or the performing is receiving; the
second signaling is used to determine the first time resource sub-pool from the first time

resource pool; the second signaling is used to determine at least one of occupied
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frequency domain resources, an MCS, a HARQ process number, an RV, an NDI, (a)
transmitting antenna port(s) of the second radio signal.

[0203] In one embodiment, the second signaling is transmitted by the first antenna port
group.

[0204] In one embodiment, the second signaling is transmitted by one antenna port in

the first antenna port group.

[0205] In one embodiment, the first time resource sub-pool is discontinuous in the time

domain.

[0206] According to one aspect of the present disclosure, the method comprises:
[0207] transmitting first information;

[0208] wherein the first information is used to determine the first antenna port group.
[0209] In one embodiment, the first information is a domain of the first signaling.
[0210] In one embodiment, the first information is transmitted before the first signaling
[0211] According to one aspect of the present disclosure, the method comprises:
[0212] receiving second information;

[0213] wherein the second information is used to determine K1 antenna port group(s);
the K1 antenna port group(s) belong to the K antenna port groups; the first antenna port

group is one of the K1 antenna port group(s); the K1 is a positive integer.
[0214] In one embodiment, the K1 is equal to 1.

[0215] In one embodiment, the K1 is greater than 1.

[0216] In one embodiment, the second information is a CRIL

[0217] According to another embodiment of the present disclosure, the method

comprises:
[0218] transmitting the second signaling in a second time resource pool,;

[0219] wherein the second signaling occupies one time resource block in the second
time resource pool at most; the second time resource pool includes a positive integer

number of the time resource block(s).
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[0220] In one embodiment, the second time resource pool is discontinuous in the time
domain.

[0221] According to one aspect of the present disclosure, the method comprises:
[0222] transmitting the first signaling in a third time resource pool;

[0223] wherein the first signaling is a dynamic signaling; the first signaling occupies
one time resource block in the third time resource pool at most; the third time resource
pool includes a positive integer number of the time resource block(s); a minimum time
interval between time resource blocks in the third time resource pool is greater than a

minimum time interval between time resource blocks in the second time resource pool.

[0224] In one embodiment, the third time resource pool discontinuous in the time

domain.

[0225] The present disclosure discloses a user equipment for multi-antenna
transmission, comprising:

[0226] a first transceiver, receiving first radio signal; and

[0227] a second receiver, receiving a first signaling;

[0228] wherein the first radio signal is transmitted by K antenna port groups; the
antenna port group(s) includes a positive integer number of the antenna port(s); the first
antenna port group is one of the K antenna port groups; the first signaling is used to
determine a first time resource pool; at least one first antenna virtualization vector, and
second antenna virtualization vector is associated with the first antenna port group; the
firs antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool; the second antenna
virtualization vector is an antenna virtualization vector available to the user equipment in

the first time resource pool; the K is a positive integer greater than 1.
[0229] According to one aspect of the present disclosure, the method comprises:
[0230] a third receiver, receiving a second signaling; and

[0231] a second transceiver, operating a second radio signal in a first time resource sub-

pool;
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[0232] wherein the operating is receiving; or the operating is transmitting; the second
signaling is used to determine the first time resource sub-pool from the first time resource
pool; and the second signaling is used to determine at least one of occupied frequency
domain resources, an MCS, a HARQ process number, an RV, an NDI, (a) transmitting

antenna port(s) of the second radio signal.

[0233] In one embodiment, the second receiver receives the first information. The first

information is used to determine the first antenna port group.

[0234] In one embodiment, the first transceiver transmits the second information,
wherein the second information is used to determine K1 antenna port group(s); the K1
antenna port group(s) belong to the K antenna port groups; the first antenna port group is

one of the K1 antenna port group(s); the K1 is a positive integer.

[0235] In one embodiment, the third receiver further monitors the second signaling in
a second time resource pool, wherein the second signaling occupies one time resource
block in the second time resource pool at most; the second time resource pool includes a

positive integer number of the time resource block(s).

[0236] In one embodiment, the first signaling is a dynamic signaling, and the second
receiver monitors the first signaling in a third time resource pool. Wherein the first
signaling occupies one time resource block in the third time resource pool at most; the
third time resource pool includes a positive integer number of the time resource block(s);
a minimum time interval between time resource blocks in the third time resource pool is
greater than a minimum time interval between time resource blocks in the second time

resource pool.

[0237] In one embodiment, the first time resource pool is discontinuous in the time

domain.
[0238] In one embodiment, the first signaling is a semi-static signaling.

[0239] The present disclosure discloses a base station device for multi-antenna

transmission, comprising:
[0240] a third transceiver, transmitting first radio signal,;

[0241] a second transmitter, transmitting a first signaling;
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[0242] wherein the first radio signal is transmitted by K antenna port groups; the
antenna port group(s) includes a positive integer number of the antenna port(s); the first
antenna port group is one of the K antenna port groups; the first signaling is used to
determine a first time resource pool; at least one first antenna virtualization vector, and
second antenna virtualization vector is associated with the first antenna port group; the
firs antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool;, the second antenna
virtualization vector is an antenna virtualization vector available to a target receiver of

the first signaling in the first time resource pool; the K is a positive integer greater than 1.
[0243] According to one aspect of the present disclosure, the method comprises:
[0244] third transmitter, transmitting a second signaling; and

[0245] a fourth transceiver, performing a second radio signal in a first time resource

sub-pool;

[0246] wherein the performing is transmitting;, or the performing is receiving; the
second signaling is used to determine the first time resource sub-pool from the first time
resource pool; the second signaling is used to determine at least one of occupied
frequency domain resources, an MCS, a HARQ process number, an RV, an NDI, (a)

transmitting antenna port(s) of the second radio signal.

[0247] In one embodiment, the second transmitter transmits a first information. The

first information is used to determine the first antenna port group.

[0248] In one embodiment, the third transceiver receives second information, wherein
the second information is used to determine K1 antenna port group(s); the K1 antenna
port group(s) belong to the K antenna port groups; the first antenna port group is one of

the K1 antenna port group(s); the K1 is a positive integer.

[0249] In one embodiment, the third transmitter transmits the second signaling in a
second time resource pool, wherein the second signaling occupies one time resource
block in the second time resource pool at most; the second time resource pool includes a

positive integer number of the time resource block(s).

[0250] In one embodiment, the first signaling is a dynamic signaling, and the second

transmitter transmits the first signaling in a third time resource pool. Wherein the first
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signaling occupies one time resource block in the third time resource pool at most; the
third time resource pool includes a positive integer number of the time resource block(s);
a minimum time interval between time resource blocks in the third time resource pool is
greater than a minimum time interval between time resource blocks in the second time

resource pool.

[0251] In one embodiment, the first time resource pool is discontinuous in the time

domain.
[0252] In one embodiment, the first signaling is a semi-static signaling.

[0253] Compared with traditional schemes, the present disclosure has the following

advantages:

[0254] The overhead of wireless resource scheduling signaling is reduced by using

beam information.

[0255] The joint indication of the time resources by the first signaling and the second
signaling not only saves the signaling overhead, but also ensures the dynamic and

timeliness of the signaling.

[0256] The gain of multiple antennas is utilized by using the first antenna virtualization

vector and the second antenna virtualization vector.

[0257] The RF costs for multi-antenna systems is reduced by applying the first antenna

virtualization vector and the second antenna virtualization vector to analog beamforming.

BRIEF DESCRIPTION OF THE DRAWINGS

[0258] Other features, objects, and advantages of the present disclosure will become

more apparent from the detailed description of the accompanying drawings.

[0259] FIG. 1 shows a flowchart of wireless transmission according to one

embodiment of the present disclosure;

[0260] FIG. 2 shows a flowchart of wireless transmission according to another one

embodiment of the present disclosure;

[0261] FIG. 3 shows a flowchart of wireless transmission in accordance with yet

another embodiment of the present disclosure;
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[0262] FIG. 4 shows a schematic diagram of a first time resource pool and a first time
resource sub-pool according to one embodiment of the present disclosure;

[0263] FIG. 5 shows a schematic diagram of a time-frequency resources occupied by

a second radio signal according to one embodiment of the present disclosure;

[0264] FIG. 6 shows a schematic diagram of the first time resource sub-pool jointly
determined by the first signaling and the second signaling according to one embodiment

of the present disclosure;

[0265] FIG. 7 shows a schematic diagram of a time resource pool and a time resource

block according to one embodiment of the present disclosure;

[0266] FIG. 8 shows a schematic diagram of the distribution of a second time

resource pool and a third time resource pool in a time domain according to one

embodiment of the present disclosure;

[0267] FIG. 9 shows schematic diagram of an antenna port group(s) corresponding to

a time resource pool according to one embodiment of the present disclosure;

[0268] FIG. 10 shows a structural block diagram of a processing device for a UE

according to one embodiment of the present disclosure;

[0269] FIG. 11 shows a structural block diagram of a processing device for a base

station according to one embodiment of the present disclosure;

[0270] FIG. 12 shows flow chart of a first radio signal and first signaling according

to one embodiment of the present disclosure;

[0271] FIG. 13 shows a schematic diagram of a network architecture according to one

embodiment of the present disclosure;

[0272] FIG. 14 shows a schematic diagram of a wireless protocol architecture of a user

plane and a control plane according to one embodiment of the present disclosure;

[0273] FIG. 15 shows a schematic diagram of a base station device and a given user

equipment according to one embodiment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS
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[0274] Embodiment 1

[0275] Embodiment 1 illustrates a flow chart of wireless transmission according to one
embodiment of the present disclosure, as shown in FIG.1. In FIG.1, the base station N1
is a maintenance base station of the serving cell of the UE U2. In the figure, the step in

the box identified as F1 and F 2 are optional, respectively.

[0276] The base station N1 transmits the first radio signal in step S11; receives the
second information in step S12; transmits the first information in step S13,; and

transmits the first signaling in step S14.

[0277] The UE U2 receives the first radio signal in step S21; transmits the second
information in step S22; receives the first information in step S23; and receives the first

signaling in step S24.

[0278] In Embodiment 1, the first radio signal is transmitted by K antenna port groups,
the antenna port group(s) includes a positive integer number of the antenna port(s); a first
antenna port group is one of the K antenna port groups; the first signaling is used to
determine a first time resource pool; at least one first antenna virtualization vector, and
second antenna virtualization vector is associated with the first antenna port group; the
firs antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool; the second antenna
virtualization vector is an antenna virtualization vector available to the user equipment in
the first time resource pool; the K is a positive integer greater than 1. The first information
is used to determine the first antenna port group. The second information is used to
determine K1 antenna port group(s), the K1 antenna port group(s) belong to the K antenna
port groups. The first antenna port group is one of the K1 antenna port group(s). The K1

is a positive integer.

[0279] In n a sub-embodiment 1 of Embodiment 1, the first antenna virtualization
vector and the second antenna virtualization vector are both associated with the first

antenna port group.
[0280] In a sub-embodiment 2 of embodiment 1, the second information includes a CRL

[0281] In a sub-embodiment 3 of Embodiment 1, the first information is carried by

RRC signaling.
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[0282] In a sub-embodiment 4 of Embodiment 1, the first information is DCI.

[0283] In a sub-embodiment 5 of Embodiment 1, the K antenna port groups

respectively correspond to K reference signal group(s).

[0284] In a sub-embodiment 6 of Embodiment 1, the first radio signal includes the K

reference signal groups.
[0285] Embodiment 2

[0286] Embodiment 2 illustrates a flowchart of wireless transmission according to
another one embodiment of the present disclosure, as shown in FIG.2. In FIG.2, the
base station N3 is a maintenance base station of the serving cell of the user equipment
U4.In Embodiment II, the N3 can reuse steps S11-S13 in FIG. 1 before step 31; the U4
can reuse steps S21-S23 in FIG.1 before step S41. In FIG. 2, the step in the box identified

as F3 and F 4 are optional, respectively.

[0287] The base station N3 transmits a first signaling in step S31; transmits a second
signaling in step S32; receives second radio signal in the first time resource sub-pool in

step S33.

[0288] The UE U4 monitors a first signaling in the third time resource pool in step S41;
receives the first signaling in step S42; monitors a second signaling in the second time
resource pool in step S43; receives the second signaling in step S44; transmits the second

radio signal in the first time resource sub-pool in step S45.

[0289] Inasub-embodiment 1 of Embodiment 2, the first signaling is a semi-static RRC

signaling, including one or more RRC IEs (Information Element).

[0290] In a sub-embodiment 2 of Embodiment 2, the first signaling is a DCI carried by
a PDCCH.

[0291] In a sub-embodiment 3 of Embodiment 2, the first signaling is for a terminal
group, the terminal group includes a plurality of terminals, and the UE is one terminal in

the terminal group.

[0292] In a sub-embodiment 4 of Embodiment 2, the first signaling is transmitted by

the first antenna port group.
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[0293] n a sub-embodiment 5 of Embodiment 2, the second signaling is a DCI carried
by a PDCCH. The second signaling is for a terminal group, the terminal group includes a
plurality of terminals, and the UE is one terminal in the terminal group. The second

signaling is transmitted by the first antenna port group.

[0294] In a sub-embodiment 6 of Embodiment 2, the transmission period of the first

signaling is greater than the transmission period of the second signaling.
[0295] Embodiment 3

[0296] Embodiment 3 illustrates a flowchart of wireless transmission in accordance
with yet another embodiment of the present disclosure, as shown in FIG.3. In FIG.3,
a base station N5 is a maintenance base station for a serving cell of the UE U6. In
Embodiment 3, the N5 can reuse steps S11-S13 in FIG. 1 and steps S31-S32 in FIG. 2
prior to step 51; the U4 can reuse steps S21-S23 in FIG.1 and steps S41-S44 before in
FIG.2 prior to step S61.

[0297] The base station N5 transmits the second radio signal in the first time resource

sub-pool in step S51.

[0298] The UE U6 receives the second radio signal in the first time resource sup-pool

in step S61.
[0299] Embodiment 4

[0300] Embodiment 4 illustrates a schematic diagram of a first time resource pool and

a first time resource sub-pool, as shown in FIG. 4.

[0301] In Embodiment 4, the first time resource pool includes N1 time resources; the
first signaling indicates the distribution of the first time resource pool in the time domain.
The second radio signal is transmitted on the first time resource sub-pool. The first time
resource sub-pool includes N2 time resources #k1-#km in the N1 time resources. The
second signaling indicates the number #k1-#km of the N2 time resources in the N1 time

resources.
[0302] In a sub-embodiment 1 of Embodiment 4, the time resource is a subframe.
[0303] Inasub-embodiment 2 of Embodiment 4, the time resource is an OFDM symbol.

[0304] Embodiment 5
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[0305] Embodiment 5 illustrates a schematic diagram of a time-frequency resources
occupied by second radio signal, as shown in FIG.5. In FIG.5, the slash-filled block is the

time-frequency resource occupied by the second radio signal.

[0306] In Embodiment 5, the second radio signal is transmitted on the time resource
#k1-#km of the first time resource sub-pool. By the second signaling, the UE determines
a first time resource sub-pool from the first time resource pool and determines the
frequency domain resources occupied by the second radio signal, thereby determining the

second time-frequency resource occupied by the second radio signal.
[0307] In a sub-embodiment 1 of Embodiment 5, the time resource is a subframe.
[0308] Inasub-embodiment 2 of embodiment 5, the time resource is an OFDM symbol.

[0309] In a sub-embodiment 3 of the embodiment 5, the time-frequency resource is a

wireless resource block(s).
[0310] Embodiment 6

[0311] Embodiment 6 illustrates a schematic diagram of the first time resource sub-
pool jointly determined by the first signaling and the second signaling, as shown in FIG.6.
In FIG.6, the bold block is a subframe in the first time resource pool, and the slash-filled

bold block is a subframe in the first time resource sub-pool.

[0312] In Embodiment 6, subframes #1-#8 are candidate subframes for transmitting a
second radio signal, and the first signaling, by the form of bitmap, uses 10101010 to
indicate that the first time resource pool is consisted of subframes # 1, # 3, # 5 and # 7,
the second signaling, by the form of bitmap, uses 0101 to indicate that the subframe #
3 and # 7 in the first time resource pool {#1, #3, #5, #7} consiste of the first time sub-
pool , which means the UE receives the second radio signal on the subframes # 3 and #

7.

[0313] In a sub-embodiment 1 of Embodiment 6, the first signaling is high layer
signaling, and the second signaling is UE-specific DCI.

[0314] In a sub-embodiment 2 of Embodiment 6, the first signaling is a terminal group

specific DCI, and the second signaling is UE-specific DCI.

[0315] Embodiment 7
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[0316] Embodiment 7 illustrates a schematic diagram of a time resource pool and a

time resource block, as shown in FIG. 7.

[0317] In Embodiment 7, one target time resource pool includes N time resource
block(s), and the N time resource block(s) are discontinuous in the time domain. The time
resource block #k is one of the N time resource block(s). The time resource block(s) #k
includes M symbols in the target time resource pool. The M symbols in the target time
resource pool are discontinuous in the time domain. The time interval between two time
resource blocks is the time interval between the first symbols of the respective two time

resource blocks.

[0318] In a sub-embodiment 1 of Embodiment 7, the target time resource pool is a
second time resource pool, and the second signaling occupies one time resource block in

the second time resource pool at most.

[0319] In asub-embodiment 2 of Embodiment 7, the target time resource pool is a third
time resource pool, and the first signaling occupies one time resource block in the third

time resource pool at most.
[0320] In a sub-embodiment 3 of embodiment 7, the symbol is an OFDM symbol.
[0321] Embodiment 8

[0322] Embodiment 8 illustrates a schematic diagram of the distribution of the second
time resource pool and the third time resource in the time domain, as shown in FIG.8. In
FIG. 8, the horizontally filled blocks are time resource blocks in the second time resource
pool, and the diagonally filled blocks are time resource blocks in the third time resource

pool.

[0323] In Embodiment 8, the second signaling is transmitted on one time resource
block in the second time resource pool, and the first signaling is transmitted on one time
resource block in the third time resource pool. Between two time resource blocks of the
third time resource pool may exist a plurality of time resource blocks of the second time

resource pool.

[0324] In asub-embodiment 1 in Embodiment 8, the second time resource pool and the

third time resource pool are discontinuous in the time domain.

[0325] Embodiment 9
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[0326] Embodiment 9 illustrates a schematic diagram of an antenna port group(s)

corresponding to a time resource pool; as shown in FIG. 9.

[0327] In Embodiment 9, the first antenna port group is one of the K antenna port
groups. The K antenna port groups respectively correspond to K different beam groups.
The K antenna port groups respectively correspond to K time resource pools, and the first

time resource pool is a time resource pool corresponding to the first antenna port group.
[0328] Embodiment 10

[0329] Embodiment 10 illustrates a structural block diagram of a processing device in

a UE, as shown in FIG. 10.

[0330] InFIG.10, the UE 1000 is mainly composed of a first transceiver 1001, a second

receiver 1002, a third receiver 1003, and a second transceiver 1004.

[0331] The first transceiver 1001 receives the first radio signal; the second receiver
1002 receives the first signaling; the third receiver 1003 receives the second signaling;
and the second transceiver 1004 operates the second radio signal in the first time resource

pool.

[0332] In the embodiment 10, the first radio signal is transmitted by K antenna port
groups, and the antenna port group(s) includes a positive integer number of the antenna
port(s). The K is a positive integer greater than 1. The first antenna port group is one of
the K antenna port groups. The first signaling is used by the UE to determine the first
time the resource pool. At least one of a first antenna virtualization vector and a second
antenna virtualization vector is associated with the first antenna port group. The first
antenna virtualization vector is an available antenna virtualization vector of the base
station in the first time resource pool. The second antenna virtualization vector is an
available antenna virtualization vector of the UE in the first time resource pool. The
operation is receiving; or the operation is transmitting. The second signaling is used by
the UE to determine the first time resource sub-pool from the first time resource pool, and
the second signaling is further used by the UE to determine at least one of the occupied
frequency domain resources, an MCS, a HARQ process number, an RV, an NDI, (a)

transmit antenna port of the second radio signal.
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[0333] In a sub-embodiment 1 of the embodiment 10, the second receiver 1002 is
further used by the UE to receive the first information. The first information is used to

determine the first antenna port group.

[0334] In a sub-embodiment 2 of the embodiment 10, the first transceiver 1001 is
further used by the UE to transmit the second information. The second information is
used by the base station to determine K1 antenna port group(s), the K1 antenna port
group(s) belong to the K antenna port groups, and the first antenna port group is one of

the K1 antenna port group(s). The K1 is a positive integer.

[0335] Inasub-embodiment 3 of embodiment 10, the third receiver 1003 is further used

by the UE to monitor the second signaling in a second time resource pool.

[0336] In a sub-embodiment 4 of embodiment 10, the first signaling is a dynamic
signaling, and the second receiver 1002 is further used by the UE to monitor the first
signaling in a third time resource pool. The minimum time interval between time resource
blocks in the third time resource pool is greater than the minimum time interval between

time resource blocks in the second time resource pool.

[0337] In a sub-embodiment 5 of embodiment 10, the first time resource pool is

discontinuous in the time domain.
[0338] In a sub-embodiment 6 of embodiment 10, the first signaling is a semi-static
signaling.

[0339] In one embodiment, the second transceiver 1001 includes a transmitter/receiver
460, a MIMO detector 472, a receiving processor 452, an antenna 460, a

controller/processor 490, and a memory 480 in Embodiment 15.

[0340] In one embodiment, the first transceiver 1001 includes a transmitting processor
455, a MIMO transmitting processor 471, a transmitter/receiver 460, and an antenna 460

in Embodiment 15.

[0341] In one embodiment, the second receiver 1002 includes a transmitter/receiver
460, a MIMO detector 472, a receiving processor 452, and an antenna 460 in Embodiment
XV.

[0342] In one embodiment, the second receiver 1002 includes the controller/processor

490 in Embodiment 15.
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[0343] In one embodiment, the third receiver 1003 includes the transmitter/receiver 460,
the MIMO detector 472, the receiving processor 452, and the antenna 460 in Embodiment
15.

[0344] In one embodiment, the second transceiver 1004 includes the
transmitter/receiver 460, the MIMO detector 472, the receiving processor 452, the

antenna 460, the controller/processor 490, and the memory 480 in Embodiment 15.

[0345] In one embodiment, the second transceiver 1004 includes a transmitting
processor 455, a MIMO transmitting processor 471, a transmitter/receiver 460, a

controller/processor 490, a data source 467, and an antenna 460 in Embodiment 15.
[0346] Embodiment 11

[0347] Embodiment 11 illustrates a structural block diagram of a processing device in

the base station equipment; as shown in FIG. 11.

[0348] FIG.11, the base station 1100 is mainly composed of a third transceiver 1101, a

second transmitter 1102, a third transmitter 1103, and a fourth transceiver 1104.

[0349] The third transceiver 1101 transmits first radio signal; the second transmitter
1102 transmits a first signaling; the third transmitter 1103 transmits a second signaling;
and the fourth transceiver 1104 performs second radio signal in a first time resource sub-

pool.

[0350] InEmbodiment 11, the first radio signal is transmitted by K antenna port groups,
and the antenna port group(s) includes a positive integer number of the antenna port(s).
The K is a positive integer greater than 1. The first antenna port group is one of the K
antenna port groups. The first signaling is used by the UE to determine the first time the
resource pool. At least one first antenna virtualization vector, and the second antenna
virtualization vector is associated with the first antenna port group. The first antenna
virtualization vector is an available antenna virtualization vector of the base station in the
first time resource pool. The second antenna virtualization vector is an available antenna
virtualization vector of a target receiver of the first signaling in the first time resource
pool. The K is a positive integer greater than 1. The performing is receiving; or the
performing is transmitting. The second signaling is used by the UE to determine the first

time resource sub-pool from the first time resource pool, and the second signaling is
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further used by the UE to determine at least one of the occupied frequency domain
resources, a MCS, a HARQ process number, a RV, a NDI, (a) transmit antenna port of

the second radio signal.

[0351] In a sub-embodiment 1 of Embodiment 11, the second transmitter 1102 is
further used by the base station to transmit first information. Herein, the first information

is used by the UE to determine the first antenna port group.

[0352] In a sub-embodiment 2 of the embodiment 11, the third transceiver 1101 is
further used by the base station to receive the second information. Herein, the second
information is used by the base station to determine K1 antenna port group(s), the K1
antenna port group(s) belong to the K antenna port groups, and the first antenna port group

is one of the K1 antenna port group(s). The K1 is a positive integer.

[0353] In a sub-embodiment 3 of Embodiment 11, the third transmitter 1103 is further

used by the base station to transmit the second signaling in a second time resource pool.

[0354] In a sub-embodiment 4 of Embodiment 11, the first signaling is a dynamic
signaling, and the second transmitter 1102 is further used by the base station to transmit
the first signaling in a third time resource pool. The minimum time interval between time
resource blocks in the third time resource pool is greater than the minimum time interval

between time resource blocks in the second time resource pool.

[0355] In a sub-embodiment 5 of embodiment 11, the first time resource pool is

discontinuous in the time domain.

[0356] In a sub-embodiment 6 of Embodiment 11, the first signaling is a semi-static

signaling.

[0357] In one embodiment, the third transceiver 1101 includes a transmitting processor
415, a MIMO transmitting processor 441, a transmitter/receiver 416, and an antenna 420

in Embodiment 15.

[0358] In one embodiment, the third transceiver 1101 includes an antenna 420, a
transmitter/receiver 416, a MIMO detector 442, and a receiving processor 412 in

Embodiment 15.
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[0359] In one embodiment, the second transmitter 1102 includes a transmitting
processor 415, a MIMO transmitting processor 441, a transmitter/receiver 416, and an

antenna 420 in Embodiment 15.

[0360] In one embodiment, the second transmitter 1102 includes the

controller/processor 440 of Embodiment 15.

[0361] In one embodiment, the third transmitter 1103 includes a transmitting processor
415, a MIMO transmitting processor 441, a transmitter/receiver 416, and an antenna 420

in Embodiment 15.

[0362] In one embodiment, the fourth transceiver 1104 includes the
controller/processor 440, the transmitting processor 415, the MIMO transmitting

processor 441, the transmitter/receiver 416, and the antenna 420 in Embodiment 15.

[0363] In one embodiment, the fourth transceiver 1104 includes an antenna 420, a
transmitter/receiver 416, a MIMO detector 442, a receiving processor 412, a

controller/processor 440, and a memory 430 in Embodiment 15.
[0364] Embodiment 12

[0365] Embodiment 12 illustrates a flow chart of the first radio signal and the first
signaling, as shown in FIG.12. In FIG.12, each box represents a step. In Embodiment 12,
the user equipment (UE) in the present disclosure sequentially receives a first radio signal
and a first signaling; wherein the first radio signal is transmitted by the K antenna port
groups; the antenna port group(s) includes a positive integer number of the antenna port(s);
the first antenna port group is one of the K antenna port groups; the first signaling is used
to determine a first time resource pool. At least one first antenna virtualization vector,
and the second antenna virtualization vector is associated with the first antenna port group.
The first antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool;, the second antenna
virtualization vector is an antenna virtualization vector available to a target receiver of

the first signaling in the first time resource pool; the K is a positive integer greater than 1.

[0366] In one embodiment, the first radio signal is K reference signal(s) groups
respectively transmitted by the K antenna port groups. The first reference signal group(s)

is(are) reference signal group(s) transmitted by the first antenna port group in the K
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reference signal group(s). The first antenna virtualization vector is used to form an analog
transmitting beam for transmitting the first reference signal group, and the second antenna
virtualization vector is used to form an analog receiving beam for receiving the first

reference signal group(s).
[0367] In one embodiment, the first signaling is a semi-static signaling.

[0368] Inone embodiment, the first time resource pool is used to transmit physical layer

control signaling.
[0369] In one embodiment, the first signaling is a dynamic signaling.

[0370] In one embodiment, the first time resource pool is used to transmit high layer

signaling or data.

[0371] In one embodiment, the first antenna virtualization vector is used to form a

wireless channel corresponding to the first antenna port group.

[0372] In one embodiment, the second antenna virtualization vector is used to form a

wireless channel corresponding to the first antenna port group.

[0373] In one embodiment, the second antenna virtualization vector is a spatial
Receive(Rx) parameter used by the UE to receive a radio signal in the first time resource

pool.
[0374] Embodiment 13

[0375] Embodiment 13 illustrates a schematic diagram of network architecture, as

shown in FIG. 13.

[0376] FIG. 13 describes a system network structure 200 of NR 5G, long-term
evolution (LTE) and long-term evolution advanced (LTE-A). The network architecture
200 of NR 5G or LTE may be referred to as an evolve packet system (EPS) 200 or some
other suitable terminology. The EPS 200 may include one or more UEs 201, NG- radio
access network (RAN) 202, 5G- core network (CN)/ evolved packet core (EPC) 210,
Home Subscriber Server (HSS)220 and the internet service 230. EPS may be
interconnected with other access networks, but for the sake of simplicity, these
entities/interfaces are not shown. As shown in figure, the EPS provides the packet

switching services. Those skilled in the art would readily appreciate that the various
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concepts presented throughout this disclosure can be extended to networks or other
cellular networks that provide circuit switched services. The NG-RAN includes an NR
Node B (gNB) 203 and other gNBs 204.The gNB 203 provides user and control plane
protocol termination for the UE 201.The gNB 203 can be connected to other gNBs 204
via an Xn interface (eg, a backhaul). The gNB 203 may also be referred to as a base station,
a base transceiver station, a wireless base station, a wireless transceiver, a transceiver
function, a basic service set (BSS), an extended service set (ESS), atransmission and
reception point (TRP), or some other suitable terminology. The gNB 203 provides the
UE201 with an access point to the SG-CN/EPC 210. In the embodiment, the UE201
includes cellular telephones, smart phones, Session Initiation Protocol (SIP) phones,
laptop computers, personal digital assistants (PDAs), satellite wirelesses, non-terrestrial
base station communications, satellite mobile communications, global positioning
systems, multimedia devices, video devices, digital audio player {e.g. MP3 players},
cameras, game consoles, drones, aircrafts, narrowband physical network devices,
machine type communication devices, land vehicles, cars, wearable devices, or any other
similar to functional devices. A person skilled in the art may also refer to UE 201 as a
mobile station, a subscriber station, a mobile unit, a subscriber unit, a wireless unit, a
remote unit, a mobile device, a wireless device, a wireless communication device, a
remote device, a mobile subscriber station, an access terminal, a mobile terminal, a
wireless terminal, remote terminal, handset, user agent, mobile client, client or some other
suitable term. The gNB 203 is connected to the SG-CN/EPC 210 through an S1/NG
interface. 5G-CN/EPC 210 includes MME/AMF/UPF 211, other Mobility Management
Entity (MME)/ Authentication Management Field (AMF) / User Plane Function (UPF)
214 An Service Gateway (S-GW) 212 and a Packet Date Network Gateway (P-GW)
213. The MME/AMEF/UPF 211 is a control node that handles signaling between the UE
201 and the SG-CN/EPC 210. In general, MME/AMF/UPF 211 provides bearer and
connection management. All User Internet Protocol (IP) packets are transmitted through
the S-GW 212, and the S-GW 212 itself is connected to the P-GW 213. The P-GW 213
provides UE IP address allocation as well as other functions. The P-GW 213 is connected
to the internet service 230. The internet service 230 includes an operator-compatible
internet protocol service, and may specifically include the Internet, an intranet, an IP

Multimedia Subsystem (IMS), and a PS streaming service (PSS).
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[0377] In one embodiment, the UE 201 corresponds to the UE in this disclosure.

[0378] In one embodiment, the gNB203 corresponds to the base station in this

disclosure.

[0379] In one embodiment, the UE 201 supports multi-antenna transmission.
[0380] In one embodiment, the gNB 203 supports multi-antenna transmission.
[0381] Embodiment 14

[0382] Embodiment 14 illustrates a schematic diagram of a radio protocol architecture

of a user plane and a control plane, as shown in FIG.14.

[0383] FIG. 14 is a schematic diagram illustrating a radio protocol architecture of a user
plane and a control plane. In FIG. 3, the radio protocol architecture for a UE and a gNB
is represented by three layers, which are a layer 1, a layer 2 and a layer 3, respectively.
The layer 1 (L1) is the lowest layer and performs signal processing functions of various
PHY layers. The L1 is called PHY 301 in the present disclosure. The layer 2 (L.2) 305 is
above the PHY 301, and is in charge of the link between the UE and the gNB viathe PHY
301. In the user plane, L2 305 comprises a Medium Access Control (MAC) sublayer 302,
a Radio Link Control (RLC) sublayer 303 and a Packet Data Convergence Protocol
(PDCP) sublayer 304. All the three sublayers terminate at the gNBs of the network side.
Although not described in FIG. 3, the UE may comprise several protocol layers above the
L2 305, such as a network layer (i.e., IP layer) terminated at a P-GW 213 of the network
side and an application layer terminated at the other side of the connection (i.e., a peer
UE, a server, etc.). The PDCP sublayer 304 provides multiplexing among variable radio
bearers and logical channels. The PDCP sublayer 304 also provides a header compression
for a higher-layer packet so as to reduce a radio transmission overhead. The PDCP
sublayer 304 provides security by encrypting a packet and provides support for UE
handover between gNBs. The RLC sublayer 303 provides segmentation and reassembling
of a higher-layer packet, retransmission of a lost packet, and reordering of a packet so as
to compensate the disordered receiving caused by Hybrid Automatic Repeat reQuest
(HARQ). The MAC sublayer 302 provides multiplexing between a logical channel and a
transport channel. The MAC sublayer 302 is also responsible for allocating between UEs
various radio resources (i.e., resource block) in a cell. The MAC sublayer 302 is also in

charge of HARQ operation. In the control plane, the radio protocol architecture of the UE
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and the gNB is almost the same as the radio protocol architecture in the user plane on the
PHY 301 and the L.2 305, but there is no header compression for the control plane. The
control plane also comprises a Radio Resource Control (RRC) sublayer 306 in the layer
3 (L3). The RRC sublayer 306 is responsible for acquiring radio resources (i.e., radio
bearer) and configuring the lower layer using an RRC signaling between the gNB and the
UE.

[0384] In one embodiment, the radio protocol architecture of FIG. 14 is

applicable to the user equipment in this disclosure.

[0385] In one embodiment, the radio protocol architecture of FIG. 14 is applicable

to the base station in this disclosure.

[0386] In one embodiment, the first radio signal in the present disclosure is

generated by the PHY 301.

[0387] In one embodiment, the first control signal in the present disclosure is

generated by the PHY 301.

[0388] In one embodiment, the second radio signal in the present disclosure is

generated by the PHY 301.

[0389] In one embodiment, the first reference signal in the present disclosure is

generated by the PHY 301.

[0390] In one embodiment, the second reference signal in the present disclosure is

generated by the PHY 301.

[0391] In one embodiment, the first signaling in the present disclosure is generated

by the PHY 301.
[0392] Embodiment 15

[0393] Embodiment 15 illustrates a base station device and a given UE, as shown in
FIG.15. The FIG.15 is a block diagram of a gNB 410 in communication with a UE 450

in an access network.

[0394] A base station device (410) comprises a controller/processor 440, a scheduler

443, a memory 430, a receiving processor 412, a transmitting processor 415, a MIMO
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transmitting processor 441, a MIMO detector 442, and a transmitter/receiver 416, and an

antenna 420.

[0395] A user equipment (UE 450) comprises a controller/processor 490, a memory
480, a data source 467, a transmitting processor 455, a receiving processor 452, a MIMO
transmitting processor 471, a MIMO detector 472, a transmitter/receiver 456, and an

antenna 460.

[0396] In the downlink transmission (DL), the processing related to the base station

(410) comprises:

[0397] A higher layer packet is provided to the controller/processor 440, the
controller/processor440 provides header compression, encryption, packet segmentation
and reordering, and multiplexing and demultiplexing between logical and transport
channels so as to implement L2 layer protocols used for the user plane and the control
plane, the higher layer packet may include data or control information, such as a downlink

shared channel (DL-SCH);

[0398] the controller/processor440 may be connected with a memory 430 that stores

program codes and data, the memory 430 may be a computer-readable medium,;

[0399] the controller/processor 440, which notifies the scheduler 443 of transmission
requests, the scheduler 443 is configured for scheduling the air interface resource(s)
corresponding to the transmission requests, and notifying the controller/processor 440 of

the scheduling result;

[0400] the controller/processor 440transmits to the transmitting processor 415 control
information for uplink transmission acquired from operation on uplink reception by the

receiving processor 412;

[0401] the transmitting processor 415, which receives the output bit stream from the
controller/processor 440, and implements various signal transmission processing
functions for the L1 layer (i.e. physical layer), including encoding, interleaving,
scrambling, modulation, power control/allocation and physical layer control signaling

(i.e., PBCH, PDCCH,PHICH,PCFICH, a reference signal) generation, etc.;
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[0402] the MIMO transmitting processor 441, which performs spatial processing on
data symbols, control symbols or reference signal symbols (such as multi-antenna pre-

coding, digital beamforming) and outputs a baseband signal to the transmitter 416;

[0403] the MIMO transmitting processor 441, which outputs an analog transmitting

beamforming vector to the transmitter 416;

[0404] the transmitter 416, which is configured for converting a baseband signals
provided by the MIMO transmitting processor 441 into a radio frequency signal to be
transmitted via the antenna 420; each transmitter 416 performs sampling processing on
respective input symbol streams (e.g. digital to analog conversion, amplification, filtering,
upconversion, etc.) to get respective sampled signal streams; each transmitter 416 further
processes respective sampled stream to obtain a downlink signal; the analog transmitting

beamforming is processed in the transmitter 416.

[0405] In the DL transmission, the processing related to the user equipment (450)

comprises:

[0406] the receiver 456 is configured for converting the radio frequency signal received
through the antenna 460 into a baseband signal and providing it to the MIMO detector

472; the analog receiving beamforming is processed in the receiver 456;

[0407] the MIMO detector 472 is configured to perform MIMO detection on a signal
received from the receiver 456, and provide the baseband signal subjected to the MIMO

detection to the receiving processor 452;

[0408] the receiving processor 452 extracts parameter relevant to the analog receiving
beamforming to be output to the MIMO detector 472, and the MIMO detector 472

outputs the analog receive beamforming vector to the receiver 456;

[0409] the receiving processor 452, which implements various signal receiving
processing functions for the L1 layer (i.e. physical layer) , including decoding,
deinterleaving, descrambling, demodulation and physical layer control signaling

extraction, etc.;

[0410] the controller/processor 490 receives the bit stream output by the receive

processor 452, provides header decompression, decryption, packet segmentation and
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reordering, and multiplexing and demultiplexing between a logical channel and a

transport channel to implement 1.2 layer protocol for user plane and control plane;

[0411] the controller/processor 490 is associated with a memory 480 that stores

program codes and data, and the memory 480 may be a computer-readable medium,;

[0412] the controller/processor 490 transmits to the receiving processor 452 the control
information for downlink reception obtained from uplink transmission processing by the

transmitting processor 455.

[0413] The first control signal in the present disclosure is generated by the transmitting
processor 415. The MIMO transmitting processor 441 performs multi-antenna precoding
on a baseband signal associated with the first control signal output by the transmitting
processor 415, The transmitter 416 converts a baseband signal provided by the MIMO
transmitting processor 441 into a radio frequency signal, performs analog transmit
beamforming, and transmits the radio frequency signal via antenna 420.The receiver 456
then receives the radio frequency signal through the antenna 460, perform analog receive
beamforming, obtain a radio frequency signal related to the first control signal, and
convert the radio frequency signal into a baseband signal to be supplied to the MIMO
detector 472. The MIMO detector 472 performs MIMO detection on the signal received
from the receiver 456.The receiving processor 452 processes the baseband signal output

by the MIMO detector 472 to obtain the first control signal.

[0414] The first radio signal in the present disclosure is generated by the transmitting
processor 415. The MIMO transmitting processor 441 performs multi-antenna precoding
on a baseband signal associated with the first radio signal output by the transmitting
processor 415.The transmitter 416 converts the baseband signal provided by MIMO
transmit processor 441 into a radio frequency signal, performs analog transmitting
beamforming, and transmits the radio frequency signal via antenna 420.The receiver 456
will receive the radio frequency signal through the antenna 460, perform analog receive
beamforming, obtain a radio frequency signal related to the first radio signal, and convert
the radio frequency signal into a baseband signal to be supplied to the MIMO detector
472.The MIMO detector 472 performs MIMO detection on the signal received from the
receiver 456.The receiving processor 452 performs channel detection on the baseband

signal output from the MIMO detector 472.

39

455



20160089-PCT-US

[0415] The first signaling in the present disclosure is generated by the transmitting
processor 415 and output to the controller/processor 440 or is directly generated by the
transmitting processor 415 The MIMO transmitting processor 441 performs multi-
antenna precoding on a baseband signal relevant to the first signaling output by the
transmitting processor 415. The transmitter 416 converts the baseband signal provided by
MIMO transmitting processor 441 into a radio frequency signal, performs analog transmit
beamforming, and transmits the radio frequency signal via antenna 420.The receiver 456
will receive the radio frequency signal through the antenna 460, perform analog receive
beamforming, obtain a radio frequency signal related to the first signaling, and convert
the radio frequency signal into a baseband signal to be provided to the MIMO detector
472.The MIMO detector 472 performs MIMO detection on the signal received from the
receiver 456.The receiving processor 452 processes the baseband signal output by the

MIMO detector 472 to obtain the first signaling.

[0416] The second signaling in this disclosure is generated by the transmitting
processor 415. The MIMO transmitting processor 441 performs multi-antenna precoding
on a baseband signal relevant to the first signaling output by the transmission processor
415. The transmitter 416 converts the baseband signal provided by MIMO transmitting
processor 441 into a radio frequency signal, performs analog transmit beamforming, and
transmits the radio frequency signal via antenna 420.The receiver 456 will receive the
radio frequency signal through the antenna 460, perform analog receive beamforming,
obtain a radio frequency signal related to the first signaling, and convert the radio
frequency signal into a baseband signal to be supplied to the MIMO detector 472.The
MIMO detector 472 performs MIMO detection on the signal received from the receiver
456.The receiving processor 452 processes the baseband signal outputted by the MIMO
detector 472 to obtain the first signaling.

[0417] The first information in the present disclosure is generated by the
controller/processor 440 and output to the transmit processor 415 or is directly generated
by the transmit processor 415. The MIMO transmitting processor 441 performs multi-
antenna precoding on a baseband signal relevant to the first signaling output by the
transmitting processor 415. The transmitter 416 converts the baseband signal provided by
MIMO transmitting processor 441 into a radio frequency signal, performs analog transmit

beamforming, and transmits the radio frequency signal via antenna 420.The receiver 456
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will receive the radio frequency signal through the antenna 460, perform analog receive
beamforming, obtain a radio frequency signal related to the first signaling, and convert
the radio frequency signal into a baseband signal to be provided to the MIMO detector
472.The MIMO detector 472 performs MIMO detection on the signal received from the
receiver 456.The receiving processor 452 processes the baseband signal outputted by the

MIMO detector 472 to obtain the first information.

[0418] In uplink (UL) transmission, the processing related to the user equipment
(UE450) comprises:

[0419] the data source 467 provides a higher layer packet to controller/processor 490.
The controller/processor 490 implements header compression, encryption, packet
segmentation and reordering, and multiplexing and demultiplexing between the logical
and transport channels, and implements an L2 layer protocol for the user plane and the
control plane; the higher layer packet includes data or control information, such as an

Uplink Shared Channel (UL-SCH);

[0420] the controller/processor 490 can be associated with the memory 480 that stores

program codes and data . The memory 480 can be a computer readable medium;

[0421] the controller/processor 490 transmits to the transmitting processor 455 the
control information for uplink transmission obtained from processing on downlink

reception by the receiving processor 452;

[0422] the transmitting processor 455 receives the output bit stream of
controller/processor 490 and implements various signal reception processing functions
for the L1 layer (i.e. physical layer) , including encoding, interleaving, scrambling,

modulation, power control/allocation and physical layer signaling ( i.e., PUCCH,

Sounding Reference Signal generation (SRS), a detection reference signal ) | etc.;

[0423] the MIMO transmitting processor 471 performs spatial processing on data
symbols, control symbols or reference signal symbols (such as multi-antenna pre-coding,

digital beamforming) and outputs a baseband signal to the transmitter 456;

[0424] the MIMO transmitting processor 471 outputs an analog transmitting

beamforming vector to the transmitter 457;
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[0425] The transmitter 456 is configured to convert a baseband signals provided by
MIMO transmitting processor 471 into a radio frequency signal and transmit the radio
frequency signal via the antenna 460; each transmitter 456 samples respective input
symbol stream to obtain respective sampled signal stream. Each transmitter 456 further
processes the respective sampled streams (such as digital-to-analog conversion,
amplification, filtering, up-conversion, etc.) to obtain an uplink signal. The analog

transmitting beamforming is processed in the transmitter 456.

[0426] Inthe uplink (UL) transmission, the processing related to the base station device
(410) comprises:

[0427] the receiver 416 is configured to convert the radio frequency signal received by
the antenna 420 into a baseband signal and provide the baseband signal to the MIMO

detector 442; the analog receiving beamforming is processed in the receiver 416;

[0428] the MIMO detector 442 is configured to perform MIMO detection on the signal
received from the receiver 416, and provide the receiving processor 442 with the MIMO-

detected symbol,

[0429] the MIMO detector 442 outputs an analog receiving beamforming vector to the

receiver 416;

[0430] the receiving processor 412 implements various signal receiving processing
functions for the L1 layer (i.e. the physical layer), including decoding, deinterleaving,

descrambling, demodulation, and physical layer control signaling extraction, and the like;

[0431] the controller/processor 440 receives the bit stream outputted by the receiving
processor 412, and provides header decompression, decryption, packet segmentation,
reordering, and multiplexing and demultiplexing between the logical and transport

channels so as to implement L2 layer protocol of user plane and control plane;

[0432] the controller/processor 440 can be associated with memory 430 that stores

program codes and data . The memory 430 can be a computer readable medium,;

[0433] the controller/processor 440 transmits the control information of the uplink
transmission obtained from processing the downlink transmission by the transmission

processor 415 to the receiving processor 412;
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[0434] The second information in the present disclosure is generated by the transmit
processor 455.The MIMO transmitting processor 471 performs multi-antenna precoding
on a baseband signal relevant to the second information output by the transmitting
processor 455. The transmitter 456 converts the baseband signal provided by the MIMO
transmitting processor 471 into a radio frequency signal, performs analog transmitting
beamforming, and transmits the radio frequency signal via antenna 460.The receiver 416
will receive the radio frequency signal through the antenna 420, perform analog receive
beamforming, obtain a radio frequency signal related to the second information, and
convert the radio frequency signal into a baseband signal for supply to the MIMO detector
442 The MIMO detector 442 performs MIMO detection on the signal received from the
receiver 416.The receiving processor 412 processes the baseband signal outputted by the

MIMO detector 442 to obtain the second information.

[0435] In one embodiment, the UE 450 comprises: at least one processor and at least
one memory, the at least one memory further comprising computer program codes; the at
least one memory and the computer program code are configured to work in collaboration
with the processor, the UE 450 at least: receives a first radio signal and a first signaling.
The first radio signal is transmitted by K antenna port groups; the antenna port group(s)
includes a positive integer number of the antenna port(s); the first antenna port group is
one of the K antenna port groups; the first signaling is used to determine a first time
resource pool; at least one first antenna virtualization vector, and second antenna
virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to the user equipment in the first time resource

pool; the K is a positive integer greater than 1.

[0436] In one embodiment, the UE 450 comprises a memory storing a computer
readable instruction program, which generates an action when executed by at least one
processor, and the action comprises: receiving first radio signal and a first signaling. The
first radio signal is transmitted by K antenna port groups; the antenna port group(s)
includes a positive integer number of the antenna port(s); the first antenna port group is
one of the K antenna port groups; the first signaling is used to determine a first time

resource pool; at least one of first antenna virtualization vector, and second antenna
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virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to the user equipment in the first time resource

pool; the K is a positive integer greater than 1.

[0437] In one embodiment, the gNB 410 device comprises: at least one processor and
at least one memory, the at least one memory comprises computer program codes; the at
least one memory and the computer program code are configured to work in collaboration
with at least one processor. The gNB410 at least: transmits a first radio signal; and
transmits a first signaling. The first radio signal is transmitted by K antenna port groups,
the antenna port group(s) includes a positive integer number of the antenna port(s); and
the first antenna port group is one of the K antenna port groups; the first signaling is used
to determine a first time resource pool; at least one first antenna virtualization vector, and
second antenna virtualization vector is associated with the first antenna port group; the
first antenna virtualization vector is an antenna virtualization vector available to a
transmitter of the first signaling in the first time resource pool; the second antenna
virtualization vector is an antenna virtualization vector available to a target receiver of

the first signaling in the first time resource pool; the K is a positive integer greater than 1.

[0438] In one embodiment, the gNB 410 comprises: a memory storing a computer
readable instruction program, which generates an action when executed by at least one
processor, and the action comprises: transmitting first radio signal, transmitting the first
signaling. The first radio signal is transmitted by K antenna port groups, the antenna port
group(s) includes a positive integer number of the antenna port(s); and the first antenna
port group is one of the K antenna port groups; the first signaling is used to determine a
first time resource pool; at least one first antenna virtualization vector, and second antenna
virtualization vector is associated with the first antenna port group; the first antenna
virtualization vector is an antenna virtualization vector available to a transmitter of the
first signaling in the first time resource pool; the second antenna virtualization vector is
an antenna virtualization vector available to the user equipment in the first time resource

pool; the K is a positive integer greater than 1.

[0439] In one embodiment, the UE 450 corresponds to the UE in the present disclosure.
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[0440] In one embodiment, the gNB 410 corresponds to the base station in the present

disclosure.

[0441] In one embodiment, the transmitting processor 415, the MIMO transmitter 441
and the transmitter/receiver 416 are used to transmit the first radio signal in the present

disclosure.

[0442] In one embodiment, the receiver 456, the MIMO detector 472, and the receiving

processor 452 are configured to receive the first radio signal in the present disclosure.

[0443] In one embodiment, the transmitting processor 415, the MIMO transmitter 441
and the transmitter/receiver 416 are used to transmit the first signaling in the present

disclosure.

[0444] In one embodiment, the controller/processor 440 is configured to transmit the

first signaling in the present disclosure.

[0445] In one embodiment, the transmitter/receiver 456, the MIMO detector 472, and
the receiving processor 452 are configured to receive the first signaling in the present

disclosure.

[0446] In one embodiment, the controller/processor 490 is configured to receive the

first signaling in the present disclosure.

[0447] In one embodiment, the transmitting processor 415, the MIMO transmitter 441
and the transmitter/receiver 416 are used to transmit the second signaling in the present

disclosure.

[0448] In one embodiment, the transmitter/receiver 456, the MIMO detector 472, and
the receiving processor 452 are configured to receive the second signaling in the present

disclosure.

[0449] In one embodiment, the transmitting processor 415, the MIMO transmitter 441
and the transmitter/receiver 416 are used to transmit the first information in the present

disclosure.

[0450] In one embodiment, the controller/processor 440 is configured to transmit the

first information in the present disclosure.
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[0451] In one embodiment, the transmitter/receiver 456, the MIMO detector 472, and
the receiving processor 452 are used to receive the first information in the present

disclosure.

[0452] In one embodiment, the controller/processor 490 is configured to receive the

first information in the present disclosure.

[0453] In one embodiment, the transmitting processor 455, the MIMO transmitter 471,
and the transmitter 456 are used to transmit the second information in the present

disclosure.

[0454] In one embodiment, the receiver 416, the MIMO detector 442, and the receiving

processor 412 are configured to receive the second information in the present disclosure.

[0455] The ordinary skill in the art may understand that all or part of steps in the above
method may be implemented by instructing related hardware through a program. The
program may be stored in a computer readable storage medium, for example Read-Only-
Memory (ROM), hard disk or compact disc, etc. Optionally, all or part of steps in the
above embodiments also may be implemented by one or more integrated circuits.
Correspondingly, each module unit in the above embodiment may be implemented in the
form of hardware, or in the form of software function modules. The present disclosure is
not limited to any combination of hardware and software in specific forms. The UE and
terminal in the present disclosure include but are not limited to unmanned aerial vehicles,
communication modules on unmanned aerial vehicles, telecontrolled aircrafts, aircrafts,
diminutive airplanes, mobile phones, tablet computers, notebooks, vehicle-mounted
communication equipment, wireless sensor, network cards, terminals for Internet of
Things (I0T), RFID terminals, NB-IOT terminals, Machine Type Communication (MTC)
terminals, enhanced MTC (eMTC) terminals, data cards, low-cost mobile phones, low-
cost tablet computers, etc. The base station in the present disclosure includes but is not
limited to macro-cellular base stations, micro-cellular base stations, home base stations,
relay base station, gNB (NR node B), Transmitter Receiver Point (TRP), and other radio

communication equipment.

[0456] The above are merely the preferred embodiments of the present disclosure and
are not intended to limit the scope of protection of the present disclosure. Any

modification, equivalent substitute and improvement made within the spirit and principle
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of the present disclosure are intended to be included within the scope of protection of the

present disclosure.
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