Doc Code: PD.TC.AUTH
Document Description:  Auth or Resc of Auth to Access Appl by DAS/PDX Office

PTO/SB/3G (11-15)

Approved for use through 11/30/2020. OMB 0851-0031

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to raspond to a collection of information uniess it dispiays a valid OMB control number.

AUTHORIZATION OR RESCISSION OF AUTHORIZATION TO
PERMIT ACCESS TO APPLICATION-AS-FILED BY PARTICIPATING OFFICES

Send completed form o Comimissioner for Patents
P.0. Box 1450, Alexandria, VA 22313-1450

Appilication Number (if known): Filing Date:

First Named {nventor: Attorney Docket Number:

CHIEN-CHUN CHENG US75368

Title (Required)

Method and apparatus for spatial QCL assumptions with overlapped CORESETs

Check either box 1 or 2 below, but net both:

1. By checking this box, the undersigned hereby granis the USPTO authority to provide the European
Patent Office (EPQO), the Japan Patent Office (JPQO), the Korean Intellectual Propery Office (KIPQ), the State
intellectual Property Office of the People’s Republic of China (SIPQ), the World Intellectual Property
Organization(\WIPQO), and any other foreign intellectual property office participating with the USPTO in a bilateral
or muitilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: (1) the instant patent application-as-filed and its related bibliographic data,
(2} any foreign or domestic application to which pricrity or benefil is claimed by the instant application and its
related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h){(1).

2. By checking this box, the undersigned hereby rascinds the previcus authority aranted fo the USPTO o
provide the EPQ, JPO, KIFO, SIPO, WIPO or any other foreign intelieciual property office participating with the

USPTO in a bilateral or mutitilateral priority document exchange agreement access to the documents and
information identified in paragraph 1 above.

This rescission of the previous authorization will not be effective unless and until an appropriate USPTO official
recognizes and acts on the rescission.

However, once the application has published or is otherwise publicly available, the USPTO may provide
access to the application in accordance with 37 CFR 1.14.

NOTE: This form must be signed by an authorized party in accordance with 37 CFR 1.14{c). Please see 37 CFR 1.4{d)
for the form of the signature. if necessary, submit multiple forms for more than one signature, see below.”

_ ) /Alvin Koan/ i 2018-11-01

Signature Date
Practitioner

Name Alvin Koan Registration Number 68468
{Prirt/Typed) (If apglicable)
Name of Assighee Title
(if applicable) (if applicable)
V *Totai of 1 ___________ forms are submitted.

This collection of information is required by 37 CFR 1.14(h). The information is required to obtain or retain a benefit by the public which is to file {and by the
LUSPTO to process) an application. Confidentislity is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to
complete, 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, shouid be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.3. 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.0O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-3199 and select option 2.

Samsung Exhibit 1030, Page 1 of 25




Privacy Act Statement

The Privacy Act of 1874 {P.L. 33-8579) requires that you be given certain information in conneclion with your submission
of the attached form related to a palent application or patent. Accordingly, pursuant to the requirements of the Act,
please be advised that: (1) the general authority for the coliection 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. Palent
and Trademark Office is i process and/or examine your submission relaied 1o a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able 1o 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.

on

The informalion on this form will be treated confidentially to the extent allowed under the Freedom of information
Act (5 U.8.C, 552) and the Privacy Act (B U.8.C 552a). Records from this sysiem of records may be disclosed to
the Depariment of Justice 1o determine whether disclosure of these records is required by the Freadom of
information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 1o
a courl, magistrale, or administrative tribunal, including disclosures o opposing counsel in the course of
seitlermnent negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submilting a
request involving an individual, io whom the record perains, when the individual has requestied assistance from
the Member with respect to the subject matier of the record.

A record in this system of records may be disclosed, as a routine use, to a coniractor of the Agency having need
for the information in order to perform a coniract. Recipienis of information shali be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuantio 5 11.8.C. 552a{m).

A record related 1o an international Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, {o the International Bureau of the World Intelleciual Property
Qrganization, pursuant to the Patent Cooperalion Treaty.

Arecord in this system of records may be disclosed, a5 a routine use, {o ancther federal agency for purposes of
National Securily review (35 U1.8.C. 181} and for review pursuant {o the Alomic Energy Act (42 U.S.C. 218(0).
A record from this sysiem of records may be disclosed, as a routine use, {0 the Administraior, General Services,
or his/her designee, during an inspection of records conducied by GSA as part of that agency’s responsibilily fo
recommend improvements in records management practices and programs, under authority of 44 U.8.C. 2804
and 29068. 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 shali not be
used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, {0 the public after either publication of
the application pursuant 1o 35 U.8.C. 122(b} or issuance of a palent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject 1o the limitations of 37 CFR 1.14, as a routine use, to the public 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 {o public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, {o g Federal, Siale, or local law
enforcement agency, if the USPTCO bacomes aware of a violation or polential viclation of law or reguiation.

Samsung Exhibit 1030, Page 2 of 25



Title: Method and apparatus for spatial QCL assumptions with overlapped CORESETs

1 Introduction

In RAN1#34bis, the foliowing agreements were made in control and MIMO sections for issues of overlapped search
space and default PDSCH beam.

Agreements in RAN1#94b
» For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,

v f the monitoring occasions of the search space are overlapped in time and the search spaces are
associated with different CORESETs having different QCL-TypeD properties, the UE monitors search
spaces associated with a given CORESET containing a CSS in the active DL BWP in the serving cell
with the lowest serving cell index and any other CORESET associated with the same QCL-TypeD
properties as the given CORESET

v If two or more CORESETs are respectively containing CSS, the UE selects the CORESET containing the
search space having the lowest ID in the monitoring occasions in the active DL BWP in the serving
cell with the lowest serving ceil index.

=  Any overlapped search space(s} associated with CORESET{s) having the same QCL-TypeD
are monitored.

v If none of the CORESETs contains C5S, the UE selects the CORESET containing the search space
having the lowest {D in the monitoring occasions in the active DL BWP in the serving cell with the
lowest serving cell index.

=  Any overlapped search space{s) associated with CORESET{s} having the same QCL-TypeD
are monitored.

v For this purpose, QCL TypeD with respect to an S5B and QCL TypeD with respect to a CSi-RS {or TRS}
are considered as different QCL TypeD, even if the CSI-RS is sourced from the same S58.

Agreement in RAN1#94b

Text proposal for TS38.214:

s |f the offset between the reception of the DL DClI and the corresponding PDSCH is less than the threshoid
Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-
located with the RS{s) in the TCl state with respect to the QCL parameter(s) used for PDCCH quasi co-location
indication of the lowest CORESET-ID in the latest siot in which one or more CORESETs within the active BWP
of the serving cell are configured for the UE. in this case, if the QCL type D of the PDSCH DMRS is different
from those of the PDCCH DMRS with which they overlap in at least one symbol, the UE is expected to prioritize
the reception of PDCCH assaciated with that CORESET. This also applies ta the intra-band CA case {PDSCH
and CORESET are in different CCs).

in this provisional, we aim for specifying UE behaviour on the following two new features:
1} whether a non-selected CORESET can be used for beam indication;

2} whether a deprioritized PDSCH can be used for beam indication.

2 Technical scope

3 NON-SELECTED CORESETS

3.1 NON-SELECTED CORESET FOR A DEFAULT PDSCH BEAM
3.1.1  ALTERNATIVE #1: REWRITE THE PRIORITY RULES FOR OVERLAPPED SEARCH SPACES
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3.1.2 ALTERNATIVE #2: ADD CONSTRAINTS FOR A PDSCH BEAM SELECTION
3.1.3 ALTERNATIVE #3: SPECIFY UE BEHAVIOUR FOR NON-SELECTED CORESETS
3.1.4 ALTERNATIVE #4: SPECIFY QCL ASSUMPTION FOR NON-SELECTED CORESETS
3.1.4.1 Option #1: maintain its spatial QCL

3.1.4.2 Option #2: release or suspend its spatial QCL

3.1.4.3 Option #3: overwrite its spatial QCL

3.2 NON-SELECTED CORESET FOR NRLM RS SELECTION

3.2.1  ALTERNATIVE #1: REWRITE THE PRIORITY RULES FOR NRLM RS SELECTION
3.2.2 ALTERNATIVE #2: ADD CONSTRAINTS FOR NRLM RS SELECTION

3.3 NON-SELECTED CORESET FOR A DEFAULT AP CSI-RS BEAM

3.3.1 ALTERNATIVE #1: ADD CONSTRAINTS FOR A DEFAULT AP CSi-RS BEAM

4 DEPRIORITIZED PDSCH

4,1 DEPRIORITIZED PDSCH FOR A DEFAULT AP CSI-RS BEAM

4,1.1  ALTERNATIVE #1: REWRITE THE PRIORITY RULE FOR PDSCH

4.1.2 ALTERNATIVE #2: ADD CONSTRAINTS FOR A DEFAULT AP CSI-RS BEAM
4.1.3  ALTERNATIVE #3: SPECIFY QCL ASSUMPTION FOR DEPRIORITIZED PDSCHs
4,1,3.1 Option #1: maintain its spatial QCL

4.1.3.2 Option #2: release or partially release its spatial QCL
4.1.3.3 Option #3: overwrite its spatial QCL

4.2 DEPRIORITIZED PDSCH FOR OVERLAPPED AP CSI-RS AND A CORESET
4.3 DEePRIORITIZED PDSCH FOR NON-SELECTED CORESETS

4,3.1  ALTERNATIVE #1: PRIORITIZE THE NON-SELECTED CORESETS

4,3.2  ALTERNATIVE #2: ADD CONSTRAINTS ON DEPRIORITIZED PDSCH

3 Non-selected CORESETs

After RAN1#94b, UE can be configured @ CORESET that is not selected due to priority selection” when CORESETs
which are configured to the UE and may be possible to receive downlink control information are overlapped at least
one of them in at least one OFDM symbol of the time domain. We name this type of CORESETs as non-selected
CORESETs. Non-selected CORESET means a specific CORESET that is associated with non-monitored search space
sets due to QCL-TypeD conflicts. Until right now, the UE behaviour is unclear whether a non-selected CORESET is
transparent to the UE or not; whether UE shall take no action for a non-selected CORESET, maintain configuration
fields that are stored, or take specified behaviour.

Note": UE may prioritize and monitor the CORESET based on common search space {SS) and lowest S5 iD.

3.1 Non-selected CORESET for a default PDSCH beam

Non-selected CORESETs can be used for beam indication for PDSCH when it contains the lowest CORESET ID among
the configured CORESETs, which can be found in the current spec.

T538.214-f30

if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold
Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located
with the RS{s) in the TCl state with respect to the QCL parameter{s) used for PDCCH quasi co-location indication
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of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving
celf are configured for the UE.

However, using non-selected CORESETs for beam indication could result in unfavourable beam switching. That
means a beam switch happens in a short period for no purpose and no performance improvement, simply to cbey
specification.

The following figure is that CORESET#2 including the DCI to schedule the PDSCH is overlapped with CORESET#1 and
CORESET#1 is not monitored by UE because there is no CSS configured in CORESET#1 or no the lowest ID of SS with
CSS, meanwhile according to the current specification PDSCH is scheduled with a limited time offset that it requires
to use the RX beam from the TCl-state of a8 CORESET with the lowest CORESET ID {which is CORESET#1 in the figure}.
In this case, the UE must use different beams for CORESET#2 and PDSCH for a reason of obeying the current spec.
This type of beam switching is undesirable and can be avoided by putting constraints in the current specifications.
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Figure 1. UE behaviour on the PDSCH beam with a non-selected CORESET.
3.1.1 Alternative #1: rewrite the priority rules for overiapped search spaces

To fundamentally solve this issue, we need to modify the agreement made in RAN1&94b. Qur proposal is given
below:

» For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,

v" If the monitoring occasions of the search space are overlapped in time and the search spaces are
associated with different CORESETs having different QCL-TypeD properties, the UE selects the
CORESET containing the lowest CORESET ID in the monitoring occasions in the active DL BWP in the
serving cell with the lowest serving cell index.

=  Any overlapped search space(s) associated with CORESET(s} having the same QCL-TypeD are
monitored.

in another alternative, we could also modify the previous agreements made in both MiMO and control sections. One
option is to change the priority rule on a CORESET with the lowest CORESET {D by the priority of the following order:

1) CORESET with CS5
2} CORESET with lowest SS D
3} CORESET with the lowest CORESET {D

This priority rule shall be used for the QCL indication when more than one CORESETs are overlapped in time.

3.1.2 Alternative #2: add constraints for a PDSCH beam selection

To avoid unfavourable beam switching, non-selected CORESETs should be transparent to UE. Thus, we propose.
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e if the offset between the reception of the DL DCl and the corresponding PDSCH is less than the threshold
Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are guasi co-
tocated with the RS{s} in the TCl state with respect to the QCL parameter{s) used for a monitored PDCCH quasi
co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the
active BWP of the serving cell are configured for the UE. in this case, a non-selected PDCCH cannot be used
for QCL indication or beam indication.

v" The monitored PDCCH means UE prioritizes to monitor search spaces associated with a given
CORESET in the active DL BWP in the serving cell with the lowest serving celf index, for a UE monitors
multiple search spaces associated with different CORESETs, for single cell operation or for operation
with carrier aggregation in the same frequency band

3.1.3 Alternative #3: specify UE behaviour for non-selected CORESETs

To generalize and avoid potential issues, non-selected CORESETs shall be treated as a non-configured CORESETs. The
configuration cannot be used for other purposes when UE does not monitor the corresponding CORESETs, but this
configuration is stili stored by the UE in case that there is no collision in the following slots and the configuration
shall be valid again. As a result, we have the following proposal:

» For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,

v'  If the monitoring occasions of the search space are overlapped in time and the search spaces are
associated with different CORESETs having different QCL-TypeD properties, and the search spaces
are not monitored by the UE,

= the CORESETs that UE does not monitor shall be transparent to UE and shall be treated as
biank REs in the corresponding slots;

= atleast, the CORESETs that UE does not monitor shall not be used for beam indication or
QCL indication purposes;

¥ when CORESETs are not monitored by UE, then

=  Option #1: UE still maintains and stores the RRC configuration for the non-selected
CORESETs; the RRC configuration can be updated via MAC-CE and DCl, or

= Option #2: UE release the RRC configuration for non-selected CORESETSs; the RRC
configuration cannot be updated and shall not be stored by UE.

3.1.4 Alternative #4: specify QCL assumption for non-selected CORESETs

To avoid ambiguity, there is no clear wording on non-selected CORESETs whether its spatial QCL assumption, i.e.,
QCt-typeD, should be maintained, be invalid, or be overwritten by the overfapped and monitored CORESET. Thus,
we have the following proposal:

3.1.4.1 Option #1: maintain its spatial QCL

e For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,
v"  if the monitoring occasions of the search space are overlapped in time and the search spaces are not
monitored by the UE,
s UE stores and maintains the QCL assumption for non-selected CORESETs

¢ The QCL can be updated via MAC-CE and/or DCI;

e The QCL can be used if UE supports multiple RX beams;

e The QCi can be used for hon-selected CORESETs on the non-overlapped OFDM
symbols in time;

e The QCL can be used for beam indication, QCL indication, or being part of a QCL
chain.
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3.1.4.2 Option #2: release or suspend its spatial QCL

e For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,
v' i the monitoring occasions of the search space are overlapped in time and the search spaces are not
monitored by the UE,

®  UE release the spatial QCL assumption for non-selected CORESETs and for the non-
overiapped CORESETs related to this search space, or

=  UE suspends the spatial QCL assumption for the slots that CORESETs are overlapped and
non-selected by the UE, but for non-overlapped CORESETs in the same search space, the
spatial QCL assumption remains, or

= UE release or suspends the spatial QCL assumption for overlapped parts of non-selected
CORESETs, and for the non-overlapped parts of CORESETs, may only with 1 or 2 OFDM
symbols, UE remains using the configured QCL assumptions.

3.1.4.3 Option #3: overwrite its spatial QCL

s  For a UE monitors multiple search spaces associated with different CORESETs, for single cell operation or for
operation with carrier aggregation in the same frequency band,
v" If the monitoring occasions of the search space are overlapped in time and the search spaces are not
monitored by the UE,
= UE overwrites the spatial QCL assumption for non-selected CORESETs by the monitored
CORESET;
» The spatial QCL assumption of non-selected CORESETs could be overwritten in the
overlapped symbols, or
e The spatial QCL assumption of non-selected CORESETs could be overwritten in the
whole-time interval of this CORESET.

3.2 Non-selected CORESET for NrLM RS selection

in RAN1#94b, NRLM RS can be selected based on TCi states in a CORESET, shown as below:

Agreement in RAN1#94b
s  Adopt the following proposal to Section 5 of 38.213

v the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS

v For L = 4, the UE selects the Nruvw RS provided for active TCl states for PDCCH reception in the
CORESETs associated with the search spaces with shortest monitoring periodicity. If more than one
CORESETs are associated with search spaces with the same periodicity, the UE selects the CORESETs
with the highest CORESET iD.

However, this CORESETs with the highest CORESET ID could be a2 non-selected CORESET, thus UE behaviour needs
to be defined. An illustration is given in the following figure.
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Figure 2. UE behaviour on Nruv RS selection with a non-selected CORESET.
3.2.1 Alternative #1: rewrite the priority rules for NRLM RS selection

To align with MIMO and control sections, we propose to change the highest CORESET ID to the lowest CORESET {D:
e Adopt the following proposal to Section 5 of 38.213
v'  the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS

¥v"  For L =4, the UE selects the Nrium RS provided for active TCl states for PDCCH reception in the
CORESETs associated with the search spaces with shortest monitoring periodicity. If more than one
CORESETs are associated with search spaces with the same periodicity, the UE selects the CORESETs
with the lowest CORESET ID containing an active TCl-state.

3.2.2 Alternative #2: add constraints for NrLM RS selection

To avoid a case that there are no TCl states or TCl states are not valid for selection. We thus propose:

e  Adopt the following proposal to Section 5 of 38.213
v' the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS

v' For L =4, the UE selects the NRLM RS provided for active TCl states for PDCCH reception in the
CORESETs associated with the search spaces with shortest monitoring periodicity. if more than one
CORESETs are associated with search spaces with the same periodicity, the UE selects the CORESETs
with the highest CORESET {D. In this case, the CORESET shall be monitored and be configured with
TCl states.

3.3 Non-selected CORESET for a default AP CSI-RS beam

it was agreed that if there is no PDSCH transmitted in the same symbols as the AP CSI-RS, the default QCL assumption
of AP CSI-RS is derived from CORESET with lowest CORESET id. We show the agreement below:

Agreement in RAN1#94b
=  The default QCL assumption the UE applies in case the scheduling delay is smaller than a threshold:

v After successful decoding of DCl scheduling the PDSCH, if there is only PDSCH transmitted in the
same symbols as the CSI-RS, the default QCL assumption of AP CSI-RS follows the QCL assumption
of the PDSCH.

= Note: Scheduling offset of the PDSCH is larger than or equal to the threshold in this case

v If there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of
AP CSI-RS is derived from CORESET with lowest CORESET [d.

s FFS: When there is another downlink signal in the same symbols as the CSI-RS
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However, the CORESET with the lowest CORESET iD could be a non-selected CORESET. An illustration is shown in the
following figure that if the non-selected CORESET can be used for beam indication, then an unfavourable beam
switching happens.
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Figure 3. UE behaviour on Nruwv RS selection with a non-selected CORESET.
3.3.1 Alternative #1: add constraints for a default AP CSI-RS beam

To avoid a case that there is no TCl state for RS selection. We thus propose:
= The default QCL assumption the UE applies in case the scheduling delay is smaller than a threshold:

¥ If there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of AP
CSI-RS is derived from CORESET with lowest CORESET {d. The CORESET shall be monitored and shall
contain an activated TCl state.

3.4 Scenarios for non-selected CORESETs

Non-selected CORESETs can also be found in the following cases:

¥ PDCCH on deactivated BWPs;
v PDCCH on deactivated SCells;
v PDCCH overlaps with at least one RE corresponding to an 53/PBCH block
v Under discontinuous reception {(DRX) mode
UE behaviour on these non-selected CORESETs follows the same UE behaviour proposed in this disclosure,

3.5 Others: three CORESESTs are overlapped each other

it could happen that three CORESETs have overlap; Each two of them have overlap, but not three of them have
overlap at a time. According to the current spec, there is a UE ambiguity for monitoring one CORESET or two
CORESETs when these three CORESETs have different spatial QCL. in principle, UE shall maximize the number of
CORESETSs that can be monitored.
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Figure 4. UE behaviour when three CORESETs have overlap, but three of them have no overlap.

in the figure above, UE could monitor CORESET#1 or monitor both CORESET#1 and CORESETH3 simultaneously. This
is based on how to interpret the current agreement, and this leads to a UE ambiguity. More specific background
settings, we assume CORESET#1 is the only one containing CSS and CORESET#2 has the lowest S5 search space iD.

¥ If UE monitors CORESET#1 and CORESET#3, then CORESET#2 will be the only non-selected CORESET,
and its QCL assumption for QCL indication will follow our disciosure above.
v" If UE monitors simply CORESET#1, then CORESET#2 and CORESET#3 will be overlapped and non-
selected CORESETs. Their QCL assumption for QCL indication may be either
= Remaining the same spatial QClLs
= Qverwritten by the non-selected CORESET with the lowest CORESET ID

4 Deprioritized PDSCH

After RAN1#94b, UE can be configured a PDSCH that is deprioritized on its reception when this PDSCH is overlapped
with CORESETs in time. We name this new type of PDSCHs as deprioritized PDSCHs. Until right now, the UE behaviour
is unclear for a deprioritized PDSCH whether the spatial QCL assumption of a deprioritized PDSCH can be used for
beam indication purpose.

4.1 Deprioritized PDSCH for a default AP CSI-RS beam

It was agreed that if there is only PDSCH transmitted in the same symbols as the AP CSI-RS, the default QCL
assumption of AP CSi-RS follows the QCL assumption of the PDSCH. However, UE behaviour is unclear when PDSCH
is overlapped with CORESETs and the reception of PDSCH is deprioritized.

An illustration is shown in the following figure. The QCL assumption of this AP CSI-RS follows the QCL assumption of
the PDSCH, but PDSCH is deprioritized because of being overlapped with CORESET#2. in this case, UE behaviour is
unclear that the QCL assumption of the AP CSI-RS should follow the PDSCH, CORESET#2, or CORESET#1.
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Figure 5. UE behaviour on AP CSI-RS beam when deprioritized PDSCH is overlapped with CORESETs

4.1.1 Alternative #1: rewrite the priority rule for PDSCH

o,

To fundamentally solve this issue, we need to medify the agreement made in RAN1#94b. Our proposal is given
below:

e if the offset between the reception of the DL DCl and the corresponding PDSCH Is less than the threshold
Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-
focated with the RS(s} in the TCl state with respect to the QCL parameter(s} used for PDCCH guasi co-location
indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of
the serving cell are configured for the UE. in this case, if the QCL type D of the PDSCH DMRS is different from
those of the PDCCH DMRS with which they overlap in at least one symbol, the UE may assume that the DM-
RS ports of PDSCH of a serving cell are quasi co-located with the RS{s)} in the TCl state with respect to the
QCL parameter(s) used for the overlapped PDCCH quasi co-location indication. This also applies to the intra-
band CA case {PDSCH and CORESET are in different CCs}.

4 1.2 Alternative #2: add constraints for a default AP CSI-RS beam

To avoid this corner case, we then propose.

e After successful decoding of DCI scheduling the PDSCH, if there is only PDSCH transmitted in the same symbols
as the AP CSI-RS, the default QCL assumption of AP CSI-RS follows the QCL assumption of the PDSCH. In this
case, the default QCL assumption of AP CSI-RS follows the QCL assumption of the PDSCH, even if the PDSCH
is deprioritized because of being overlapped with CORESETs at least one OFDM symbol.

< In _case that there are multiple QCL assumptions within the PDSCH in time among OFDM symbols,
AP-CS1 RS follows the same QCL assumptions according to the alighed PDSCH symbols.

4.1.3 Alternative #3: specify QCL assumption for deprioritized PDSCHs

in the current specification, there is no clear wording on deprioritized PDSCHs whether its spatial QCL assumption,
i.e., QClL-typeD, should be maintained, be invalid, or be overwritten by the overlapped CORESET. Thus, we have the
following proposatl:

4.1.3.1 Option #1: maintain its spatial QCL

s {f the QCL type D of the PDSCH DMRS is different from those of the PDCCH DMRS with which they overlap in at
least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET.
v’ UE stores and maintains the QCL assumption for deprioritized PDSCHs;
v"  The spatial QCL assumption of deprioritized PDSCHs could be used for the PDSCH if UE supports
multiple RX beams;
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v The spatial QCL assumption of deprioritized PDSCHs couild be used for the PDSCH for the non-
overlapped part with CORESETs in time;
v"  The spatial QCL assumption could be used for beam indication purposes or for building a QCL chain.

4.1.3.2 Option #2: release or partially release its spatial QCL

s {fthe QCL type D of the PDSCH DMRS is different from those of the PDCCH DMRS with which they overlap in at
least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET.
v’ UE release the spatial QCL assumption for deprioritized PDSCHs
v'  UE release only for the overlapped part of OFDM symbols in the time domain and maintain the QCL
for the non-overlapped part.

4.1.3.3 Option #3: overwrite its spatial QCL

» {fthe QCL type D of the PDSCH DMRS is different from those of the PDCCH DMRS with which they overlap in at
least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET.
v’ UE overwrite the spatial QCL assumption for deprioritized PDSCHSs by the overlapped and
monitored CORESET. in this case, if more than one CORESETs can be chosen, then UE selects the
CORESET with the lowest CORESET ID.
v UE overwrite only for the overlapped part of OFDM symbols in the time domain and maintain the
QCL for the non-overlapped part.

4.2 Deprioritized PDSCH for overlapped AP CSI-RS and a CORESET

Like the previous case, but now a CORESET, PDSCH, and AP (SI-RS have overlap in time. in this case, UE shall apply
the monitored and prioritized CORESET as a default beam for the reception of AP CSI-RS. This can be done by

1. Overiapped and non-overiapped parts of the symbols use the same QCL assumption;
2. Only Overlapped parts use the same QCL assumption; the non-overlapped parts remain the configuration.

e .y
‘/_,/ \
§

i N

CORESETHY, #2, or POSTHY

4 Deprioritized |
¢

Figure 6. UE behaviour when AP CSI-RS, deprioritized PDSCH, and CORESET are overlapped in time

4.3 Deprioritized PDSCH for non-selected CORESETs

When the QCL type D of the PDSCH DMRS is different from those of the PDCCH DMRS with which they overlap in at
least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. However,
if that CORESET is not monitored by the UE due to accidentally overlapping with other CORESETs, UE behaviour is
unclear. That said, whether the UE is expected to prioritize the non-selected CORESET or not,

10
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As shown in the figure below, assume that CORESETH#2 and CORESESTH3 are overlapped in time with the different
QCL-D assumption, CORESET#3 is monitored, and CORESET#2 is not monitored by UE. In this case, it is unclear
whether the reception of PDSCH shall change its QCL assumption for the non-selected CORESET#2.

. N
ff I T \\
] O i | Non-monitored |
i Dreprioritized | ey 1 ¢ e
! R ! :
hY T
DUl X :
UORESETHL or 8279 :
CORE
A seTen

My e
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Figure 7. UE behaviour when deprioritized PDSCH and non-selected CORESETs are overlapped in time

4.3.1 Alternative #1: prioritize the non-selected CORESETs

To minimize spec change, we thus propose that

e {f the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold
Threshold-Sched-Offset, [...}] In this case, if the QCL type D of the PDSCH DMRS is different from those of the
PDCCH DMRS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of
PDCCH associated with that CORESET. This also applies to the intra-band CA case {PDSCH and CORESET are in
different CCs). In this case, even if the CORESET are not monitored by the UE, then the QCL type D of the
PDSCH is the same as the QCL assumption of the non-selected CORESET.

4.3.2 Alternative #2: add constraints on deprioritized PDSCH

To avoid this corner case, we thus propose that

e if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold
Threshold-Sched-Offset, [...] in this case, if the QCL type D of the PDSCH DMRS is different from those of the
monitored PDCCH DMRS with which they overlap in at least one symbol, the UE is expected to prioritize the
reception of monitored PDCCH associated with that CORESET. This also applies to the intra-band CA case
{PDSCH and CORESET are in different CCs).

11
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