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9.2.1 PUCCH Resource Sets

If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config,
a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for

transmission of HARQ-ACK information on PUCCH in an initial UL BWP of NE;\Z;P PRBs. The PUCCH resource set

includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset RB,‘;&S}?,

and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. An
orthogonal cover code with index 0 is used for a PUCCH resource with PUCCH format 1 in Table 9.2.1-1. The UE
transmits the PUCCH using the same spatial domain transmission filter as for a PUSCH transmission scheduled by a
RAR UL grant as described in Subclause 8.3.

If the UE provides HARQ-ACK information in a PUCCH transmission in response to detecting a DCI format 1_0 or

DCI format 1_1, the UE determines a PUCCH resource with index 7pyccy, 0= 7pycen <15, as

2-ng
Touccn = {LCEOJ +2:Apg;, where N, is a number of CCEs in a CORESET of a PDCCH reception with DCI
NCCE

format 1_0 or DCI format 1_1, as described in Subclause 10.1, nccg, is the index of a first CCE for the PDCCH

reception, and Ay, is a value of the PUCCH resource indicator field in the DCI format 1_0 or DCI format 1_1.
If \_rpuccu /SJ: 0

- the UE determines the PRB index of the PUCCH transmission in the first hop as RBje + LrPUCCH / NCSJ and the

BWP

PRB index of the PUCCH transmission in the second hop as N, —1— RBgws — LrPUCCH / NCS_J , Where N is

BWP
the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes

- the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as %yccyMOdNyg

If Lrpuccn /SJ: 1

- the UE determines the PRB index of the PUCCH transmission in the first hop as
Niwe —1—RBg —L(rPUCC” - 8)/ NCSJ and the PRB index of the PUCCH transmission in the second hop as

;
RBgyy + |_(rPUCCH - 8)/NCSJ
- the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as (VPUCCH—g)mOdNCS

Table 9.2.1-1: PUCCH resource sets before dedicated PUCCH resource configuration

PRB offset o
Index | PUCCH format | First symbol | Number of symbols RB i‘: ::lfd'z)'(t:;'
0 0 12 2 0 (0, 3}
1 0 12 2 0 {0.4,8)
2 0 12 2 3 {0, 4,8}
3 1 10 4 0 {0, 6
4 1 10 2 0 {0,3,6,9
5 1 10 2 2 {0, 3,6, 9}
6 1 10 4 4 {0,3, 6,9}
7 1 4 10 0 {0, 6}
8 1 ! 10 0 {0, 3,6,9
9 1 4 10 2 {0, 3, 6,9
10 1 4 10 4 {0, 3,6, 9}
11 1 0 14 0 {0, 6}
12 1 0 12 0 {0, 3, 6,9
13 1 0 14 2 {0, 3,6, 9}
14 1 0 14 4 {0, 3, 6,9
15 1 0 14 LN;‘;;:P/4J {0, 3,6, 9}




If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH
resources.

A PUCCH resource includes the following parameters:
- a PUCCH resource index provided by pucch-Resourceld
- an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB
- an index of the first PRB after frequency hopping by secondHopPRB;
- an indication for intra-slot frequency hopping by intraSlotFrequencyHopping
- aconfiguration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format

If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0,
where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of
symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by
startingSymbollndex.

If the format indicates PUCCH-formatl, the PUCCH format configured for a PUCCH resource is PUCCH format 1,
where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of
symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by
startingSymbollndex, and an index for an orthogonal cover code by timeDomainOCC.

If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is
PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs
provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol
for the PUCCH transmission provided by startingSymbolindex.

If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4,
where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, a
length for an orthogonal cover code by occ-Length, an index for an orthogonal cover code by occ-Index, and a first
symbol for the PUCCH transmission provided by startingSymbollndex.

A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-
ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetld, with a set of
PUCCH resource indexes provided by resourceList that provides a set of pucch-Resourceld used in the PUCCH
resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the
PUCCH resource set provided by maxPayloadMinus1. For the first PUCCH resource set, the maximum number of UCI
information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by
maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32
and the maximum number of PUCCH resources in the other PUCCH resource sets is 8.

If the UE transmits O, UCI information bits, that include HARQ-ACK information bits, the UE determines a PUCCH
resource set to be

- afirst set of PUCCH resources with pucch-ResourceSetld =0 if Oye; < 2 including 1 or 2 HARQ-ACK

information bits and a positive or negative SR on one SR transmission occasion if transmission of HARQ-ACK
information and SR occurs simultaneously, or

- asecond set of PUCCH resources with pucch-ResourceSetld = 1, if provided by higher layers, if 2<Oy¢, <N,
where N, is equal to maxPayloadMinus1 if maxPayloadMinus] is provided for the PUCCH resource set with

pucch-ResourceSetld = 1; otherwise N, is equal to 1706, or

- athird set of PUCCH resources with pucch-ResourceSetld = 2, if provided by higher layers, if N, <Oy < N;
where N, is equal to maxPayloadMinus! if maxPayloadMinusI is provided for the PUCCH resource set with

pucch-ResourceSetld = 2; otherwise Nj is equal to 1706, or



- afourth set of PUCCH resources with pucch-ResourceSetld = 3, if provided by higher layers, if
N; <Oy £1706.

If the UE is provided more than one SPS PDSCH configurations and transmits Oyc; UCI information bits that include
only HARQ-ACK information bits in response to one or more SPS PDSCH receptions, the UE is provided by SPS-
PUCCH-AN-List a set of PUCCH resources and determines a PUCCH resource to be

- a PUCCH resource with SPS-PUCCH-AN-ResourcelD = 0 if Oyc < ZUQ'

- a PUCCH resource with SPS-PUCCH-AN-ResourcelD = 1, if provided, if 2 < Oyc; < N; sps Where Nj gps_is
either provided by maxPayloadSize in SPS-PUCCH-AN-ListResoureetD for SPS-PUCCH-AN-ResourcelD = 1
or is otherwise equal to 1706, or

- a PUCCH resource with SPS-PUCCH-AN-ResourcelD = 2, if provided. if Ny 5ps < Oy¢; < Ny gps Where N, gpg
is either provided by maxPayloadSize in SPS-PUCCH-AN-ResourcelD for SPS-PUCCH-AN-ResourcelD = 2 or
is otherwise equal to 1706, or

- a PUCCH resource with SPS-PUCCH-AN-ResourcelD = 3, if provided, if N, spg < Oy < N3 gps where N gps
is ei i : jzei voHPee sorreetD—
is-otherwise-equal to 1706.

*#* Unchanged text is omitted ***

10.2 PDCCH validation for DL SPS and UL grant Type 2

If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, Athe UE validates, for
scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if

- the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
- the new data indicator field in the DCI format for the enabled transport block is set to '0'.

Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-

If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the
HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or of
a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index
respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3.

If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH

- if'the UE is provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the
HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or
more UL grant Type 2 PUSCH or SPS PDSCH configurations

- if'the UE is not provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the
HARQ process number field in a DCI format indicates a release for a corresponding value of an UL grant Type 2
PUSCH or of a SPS PDSCH configuration

Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-43.

If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL
SPS or configured UL grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format.

Commented [AP1]: SR cannot be multiplexed? If so, need
to define whether positive SR or HARQ-ACK is prioritized
if they collide. Else, need to amend the agreement for a
behavior as in Rel-15 for HARQ-ACK + SR.

Commented [AP2]: May need to determine how to
differentiate/prevent a Rel-15 UE from using DCI 0_1 for
scheduling release. If RAN2 introduces a _r16 IE for the SPS
and CG Type 2 configurations, a statement can be added that
DCI 0_1 is applicable to ‘r16’.




Table 10.2-1: Special fields for single DL SPS andor single UL grant Type 2 scheduling activation
PDCCH validation

DCI format 0_0/0_1/0 2 DCI format 1_0 DCI format 1_1
HARQ process number set to all '0's set to all '0's setto all'0's

: "y 0o . .~ |For the enabled transport block:
Redundancy version set to all '0'sset-te-00" set to all '0'ssetto-00" set to all '0's 0!

Table 10.2-2: Special fields for single DL SPS andor single UL grant Type 2 scheduling release
PDCCH validation

DCI format 0_0/0 1/0 2 DCI format 1_0
HARQ process number set to all '0's setto all'0's
Redundancy version set to all '0'ssette-00" set to all '0'ssetto-"00"
Modulation and coding scheme settoall'1's settoall'1's
Frequency c_iomam resource settoall'1's settoall'1's
assignment

Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation
PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations

DCI format 0_0/0_1/0_2 DCI format1 0 DCI format 1 _1
Redundancy version setto all 'O's setto all '0's For the enabled tralnlsport block:
setto all '0's

Table 10.2-43: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH

validation
DCl format 0 0/0 1/0 2 | DCIformat1 0/1 1/1 2
Redundancy version (if any) setto all ‘O's set to all ‘0's
Modulation and coding scheme setto all'1's setto all'1's
Frequency domain resource assignment settoall'1's setto all'1's

A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after N symbols from the
last symbol of a PDCCH providing the SPS PDSCH release. For UE processing capability 1 [6, TS 38.214] and for the
SCS of the PDCCH reception, N=10 for 15 kHz, N =12 for 30 kHz, N=22 for 60 kHz, and N=25 for 120 kHz. For
a UE with capability 2 [6, TS 38.214] in FR1 and for the SCS of the PDCCH reception, N=5 for 15 kHz, N=5.5 for 30
kHz, and N=11 for 60 kHz.

*** Unchanged text is omitted ***





