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	Reason for change:
	Corrections on V2X and NRSL

For changes in section 8.1. based on email discussion [100b-e-NR-5G_V2X_NRSL-Mode-1-05], clarification on how to set HARQ process ID and NDI for Mode 1.

	
	

	Summary of change:
	Performing various corrections and clarifications as follows:

Implementation of UE procedures related determination of slots and resources blocks based on “Time resources assignment” and “Frequency resources assignment” received in SCI format 0-1.
The changes discussed and agreed in email discussions [100e-NR-5G_V2X_NRSL-RA_Mode2-02] and [100b-e-NR-5G_V2X_NRSL-Mode-2-05].

An editorial update thoughout this CR of the SCI formats with the latest naming, that is SCI 1-A, SCI 2-A and SCI 2-B, in order to align with 38.212 specification.

In section 8 based on email discussion [101-e-NR-5G_V2X_NRSL-PHYstructure-02], as summarized in R1-2005019:
The description for how to allocate slots into a resource pool according to (pre-)configuration has been added implementing the following agreements:
Agreements:
· The periodicity of resource pool bitmap is 10240 ms.
· The (pre-)configured length of the bitmap (L_bitmap) can be one among 10, 11, 12, …, 160.
Agreements:
· The following WA made in RAN1#100-e is confirmed.
· For derivation of the set of slots to be included in the resource pool, the set includes all the slots except the following slots:  
· …
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213               

In section 8.1, some text re-org has been performed for SCI formats 1-A, 2-A and 2-B

In section 8.1 based on email discussion [101-e-NR-5G_V2X_NRSL-SL_PHY_Procedure-03], as summarized in R1-2004933:
RAN1 made the agreements to complete the UE procedure for sidelink HARQ operation and CSI reporting. The text proposal is to implement these agreements.

In section 8.1. based on email discussion [100b-e-NR-5G_V2X_NRSL-Mode-1-05], as summarized in R1-2002988, specification text describing how to set HARQ process ID and NDI for Mode 1.

In section 8.1.2 based on email discussion [101-e- NR-5G_V2X_NRSL-Mode-1-02] and as summarized in R1-2005007:
a new section is introduced with the procedure for activation and release of SL CG Type-2.

In sections 8.1.3.1 and 8.3 based on email discussion [101-e-NR-5G_V2X_NRSL-PHYstructure-01]:
TBS determination procedure for PSSCH is added as the current specification does not have TBS determination procedure for PSSCH, and the detailed procedure was agreed in RAN1#101-e.

In sections 8.1.3.2, based on email discussion [100b-e-NR-5G_V2X_NRSL-PHYstructure-04], MCS tables have been introduced.

In sections 8.1.3.2, based on email discussion [101-e-NR-5G_V2X_NRSL-PHYstructure-01] and summarized in R1-2005018, TBS determination procedure for PSSCH is added..

In section 8.1.4, an editorial change fixing a reference. 

In section 8.1.4 based on email discussion [101-e-NR-5G_V2X_NRSL-Mode-2-01] and as summarized in R1-2004943:
Values for Tproc,0 and Tproc,1 added to specification

In sections 8.1.4, 8.1.5 and 8.1.7(new) based on email discussion [101-e-NR-5G_V2X_NRSL-Mode-2-05], as sumarized in R1-200494:
Procedure to convert a reservation period in ms to logical slots is specified. Cresel calculation from SL_RESOURCE_RESELECTION_PERIOD is specified.

In section 8.1.4 based on email discussion [101-e-NR-5G_V2X_NRSL-Mode-2-01] and as summarized in R1-2004942:
Defined a procedure of pre-emption condition checking. Defined procedure of re-evaluation condition checking. Defined pre-emption and re-evaluation timeline.

In section 8.1.4 based on email discussion [101-e-NR-5G_V2X_NRSL-Mode-2-03] and as summarized in R1-2004944:
Ratio of resource in the set SA to the total number of candidate resources in the selection window is made configurable instead of fixing to 20%.
In section 8.1.6 based on email discussion [100b-e-NR-5G_V2X_NRSL-QoS-01], it is up to UE implementation how to meet CR limits for sidelink congestion control.

In section 8.2.2, removed the square brackets. 
In sectioni 8.2.3, added similar higher layer updates as in section 8.4.3

In section 8.3, based on email discussion [101-e-NR-5G_V2X_NRSL-PHYstructure-04], as summarized in R1-2005021
OCC number and the restriction in the RX UE side were now added.

In section 8.4.2.1, based on email discussion [100b-e-NR-5G_V2X_NRSL-Mode-2-06], RSRP for resource selection in sidelink resource allocation mode 2 defined in sub-clause 8.4.2.1 is corrected so that measurement of PSSCH-RSRP and PSCCH-RSRP are made over PSSCH DM-RS and PSCCH DM-RS respectively when corresponding higher layer parameters are provided. 
Alignment of RRC parameter names.

In sections 8.5.1.2, 8.5.2.2 and 8.5.2.3 based on email discussion [100b-e-NR-5G_V2X_NRSL-PHY-Procedure-04], new procedures have been introduced with respect to triggering of sodelink CSI reports, CSI-RS and CSI reference resource definition.

In sections 8.5.1.2 and 8.5.2.2 based on email discussion [101-e-NR-5G_V2X_NRSL-PHYstructure-04], as summarized in R1-2005021, the following agreements have been implemented
Agreement:
· A collision between SL-CSI-RS and the corresponding PSCCH is not expected
· Note: this implies that such a collision case is a mis-configuration 
Agreements:
· A TX UE is not expected to transmit a SL CSI-RS in a same symbol with the 2nd SCI or PSSCH DMRS 
· Note: this implies that it’s an error case if there is such a collision
Agreements:
 A TX UE is not expected to transmit a SL CSI-RS and a SL PT-RS which overlap
· Note: this implies that it’s an error case if there is such a collision (no puncturing, and the collision is avoided by the Tx UE) 
· This imples a Rx UE is not expected to receive a SL CSI-RS and a SL PT-RS which overlap

Sectin 8.6 is new and is based on email discussion [101-e- NR-5G_V2X_NRSL-Mode-1-01] and summarized in R1-2005006. In the new section the preparation procedure time is introduced for sidelink transmission for dynamic grant in mode 1.

In sections 8.5.2.1.1, based on email discussion [101-e-NR-5G_V2X_NRSL-SL_PHY_Procedure-03],
CQI table determination is introduced based on the indicated MCS table

In sections 8.2.1, 8.4.3, 8.5.2.2, 8.5.3: aligned higher layer parameters names with 38.331.

	
	

	Consequences if not approved:
	Incomplete support for V2X and NRSL.

For the corrections based on email discussion [100e-NR-5G_V2X_NRSL-RA_Mode2-02] and [100b-e-NR-5G_V2X_NRSL-Mode-2-05], incomplete support for V2X and NRSL. A UE cannot transmit and receive SCI format 0-1. A UE cannot perform sensing and resource selection according to Mode-2 resource allocation.

For the corrections based on email discussion [100b-e-NR-5G_V2X_NRSL-Mode-2-06], PSSCH-RSRP is measured over PSCCH DM-RS and PSCCH-RSRP is measured over PSSCH DM-RS, that is contradicting to the definition of the measurements in TS 38.215.

For corrections done in sections 8.1.4, 8.1.5 and 8.1.7(new): undefined procedure to calculate Cresel. Undefined procedure to convert a reservation period in ms to logical slots. As a result, NR V2X Mode-2 resource allocation does not work as expected.
 For corrections in section 8.1.4 based on email discussion [101-e-NR-5G_V2X_NRSL-Mode-2-01] and as summarized in R1-2004942: incorrect split between L1 and MAC functions. Undefined timeline for pre-emption and re-evaluation


	
	

	Clauses affected:
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<omitted text>
[bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc36645597]8	Physical sidelink shared channel related procedures
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and subchannelsize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
· The reserved slots which are determined by the following steps.
1) the remaining slots excluding  slots and  slots from the set of all the  slots are denoted by  arranged in increasing order of slot index. 
2) a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-    The slots in the set are arranged in increasing order of slot index.  
-    The UE determines the set of slots assigned to a sidelink resource pool as follows:
-  a bitmap  associated with the resource pool is used where  the length of the bitmap is configured by higher layers.
-  a slot  belongs to the slot pool if  where .
The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  PRBs. 
-	The sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for , where  and  are given by higher layer parameters sl_StartRB-Subchannel and sl-SubchannelSize, respectively
A UE is not expected to use the last  PRBs in the resource pool.
<omitted text>
[bookmark: _Toc29673234][bookmark: _Toc29673375][bookmark: _Toc29674368]8.1	UE procedure for transmitting the physical sidelink shared channel
Each PSSCH transmission is associated with an PSCCH transmission.
That PSCCH transmission carries the 1st stage of the SCI associated with the PSSCH transmission; the 2nd stage of the associated SCI is carried within the resource of the PSSCH.
If the UE transmits SCI format 0-11-A on PSCCH according to a PSCCH resource configuration in slot n and PSCCH resource m, then for the associated PSSCH transmission in the same slot
-	one transport block is transmitted with up to two layers;
-	The number of layers (ʋ) is determined according to the “Number of DMRS port” field in the SCI
-	The set of consecutive symbols within the slot for transmission of the PSSCH is determined according to clause 8.1.2.1;
-	The set of contiguous resource blocks for transmission of the PSSCH is determined according to clause 8.1.2.2;
Transform precoding is not supported for PSSCH transmission.
[bookmark: _Hlk26444540]Only wideband precoding is supported for PSSCH transmission.
The DM-RS antenna ports [image: cid:image011.png@01D5F222.20AEBCB0] in Clause 8.4.1.1.1 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 8.3.1.1-1 in Clause 8.3.1.1 of [5, TS 38.212].
The UE shall set the contents of the SCI formats 0_22-A as follows:
-	the UE shall determine “Zone ID” field as indicated by higher layers.
-	the UE shall set the "Communication range requirement" field as indicated by higher layers.
-	the UE shall set value of the “HARQ process number” field as indicated by higher layers.
-	the UE shall set value of the “NDI” field as indicated by higher layers.
-     the UE shall set value of the “Source ID” field as indicated by higher layers.
-     the UE shall set value of the “Destination ID” field as indicated by higher layers.
-	the UE shall set value of the “HARQ feedback enabled/disabled indicator” field as indicated by higher layers.
-     the UE shall set value of the “Cast type indicator” field as indicated by higher layers.
-     the UE shall set value of the “CSI request” field as indicated by higher layers.
The UE shall set the contents of the SCI formats 2-B as follows:
-     the UE shall set value of the “HARQ process number” field as indicated by higher layers.
-     the UE shall set value of the “NDI” field as indicated by higher layers.
-     the UE shall set value of the “Source ID” field as indicated by higher layers.
-     the UE shall set value of the “Destination ID” field as indicated by higher layers.
-     the UE shall set value of the “HARQ feedback enabled/disabled indicator” field as indicated by higher layers.
-     the UE shall set value of the “Zone ID” field as indicated by higher layers.
-     the UE shall set the "Communication range requirement" field as indicated by higher layers.
<omitted text>
[bookmark: _Toc29673236][bookmark: _Toc29673377][bookmark: _Toc29674370]8.1.2	Resource allocation
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.3 of [6, TS 38.213].
<omitted text>
[bookmark: _Hlk26182315][bookmark: _Toc29673239][bookmark: _Toc29673380][bookmark: _Toc29674373]8.1.3	Modulation order, target code rate, redundancy version and transport block size determination
[bookmark: _Toc29673240][bookmark: _Toc29673381][bookmark: _Toc29674374]8.1.3.1	Modulation order and target code rate determination
IMCS is given by the “Modulation and coding scheme” field in SCI format 0-11-A.
The MCS table is determined as follows: Table 5.1.3.1-1 is used if no additional MCS table is configured by higher layer parameter sl-MCS-Table; otherwise an MCS table is determined according to Table 8.1.3.1-1 or Table 8.1.3.1-2 and “MCS table indicator” field in SCI format 1-A. one out of Table 5.1.3.1-1, Table 5.1.3.1-2, Table 5.1.3.1-3 according to higher layer parameter mcs-Table-SL in resource pool configuration [ or field [TBD] in the SCI or higher layer indication]. 
Table 8.1.3.1-1: Mapping of one bit of MCS table indicator to MCS table
	MCS table indicator
	MCS table

	'0'
	Table 5.1.3.1-1

	'1'
	1st table provided by higher layer parameter sl-Additional-MCS-Table



Table 8.1.3.1-2: Mapping of two bits of MCS table indicator to MCS table
	MCS table indicator
	MCS table

	'00'
	Table 5.1.3.1-1

	'01'
	1st table provided by higher layer parameter sl-Additional-MCS-Table

	'10'
	2nd table provided by higher layer parameter sl-Additional-MCS-Table

	'11'
	reserved



The UE shall use IMCS and the MCS table determined according to the previous step to determine the modulation order (Qm) and Target code rate (R) used in the physical sidelink shared channel.
<omitted text>
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375]8.1.3.2	Transport block size determination


For the PSSCH assigned by SCI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall first determine the TBS as specified below:
The UE shall first determine the number of REs (NRE) within the slot.
-	A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
-	 is the number of subcarriers in a physical resource block, 
-	 = sl-lengthSLsymbols -2, where sl-lengthSLsymbols is the number of sidelink symbols within the slot provided by higher layers, 
-	 = 3 if “PSFCH overhead indication” field of SCI format 1-A indicates “1”, and  = 0 otherwise, if higher layer parameter sl-PSFCH-Period is 2 or 4. If higher layer parameter sl-PSFCH-Period is 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 is the overhead given by higher layer parameter sl-xOverhead, 
-	 is given by Table 8.1.3.2-1 according to higher layer parameter sl-PSSCH-DMRS-TimePattern.
Table 8.1.3.2-1.   according to higher layer parameter sl-PSSCH-DMRS-TimePattern
	sl-PSSCH-DMRS-TimePattern
	

	{2}
	12

	{3}
	18

	{4}
	24

	{2,3}
	15

	{2,4}
	18

	{3,4}
	21

	{2,3,4}
	18



-	A UE determines the total number of REs allocated for PSSCH () by , where
-	nPRB is the total number of allocated PRBs for the PSSCH, 
-	 is the total number of REs occupied by the PSCCH and PSCCH DMRS.
-	 is the number of coded modulation symbols generated for 2nd-stage SCI transmission (prior to duplication for the 2nd layer, if present) according to Clause 8.4.4 of [5, TS 38.212].
The UE determines TBS according to Steps 2), 3), and 4) in subclause 5.1.3.2

else if Table 5.1.3.1-2 is used and , 

-	the TBS is assumed to be as determined from the SCI for the same transport block using ..
else 

-	the TBS is assumed to be as determined from the SCI for the same transport block using . 
<omitted text>
[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376]8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
In resource allocation mode 2, the higher layer can request the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission. To trigger this procedure, in slot n, the higher layer provides the following parameters for this PSSCH/PSCCH transmission:
-	the resource pool from which the resources are to be reported;
-	L1 priority, ;
-	the remaining packet delay budget;
-	the number of sub-channels to be used for the PSSCH/PSCCH transmission in a slot, ;
-	optionally, the resource reservation interval, , in units of ms.
-	if the higher layer requests the UE to determine a subset of resources from which the higher layer will select resources for PSSCH/PSCCH transmission as part of re-evaluation or pre-emption procedure, the higher layer provides a set of resources which may be subject to re-evaluation and a set of resources which may be subject to pre-emption.
-	it is up to UE implementation to determine the subset of resources as requested by higher layers before or after the slot  - , where  is the slot with the smallest slot index among and , and  is equal to , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP.
The following higher layer parameters affect this procedure:
-	t2min_SelectionWindow: internal parameter  is set to the corresponding value from higher layer parameter t2min_SelectionWindow for the given value of .
-	SL-ThresRSRP_pi_pj: this higher layer parameter provides an RSRP threshold for each combination , where  is the value of the priority field in a received SCI format 0-11-A and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
[bookmark: _Hlk26193887]-	RSforSensing selects if the UE uses the PSSCH-RSRP or PSCCH-RSRP measurement, as defined in clause 8.4.2.1.
[bookmark: _Hlk26203241]-	sl-ResourceReservePeriodList reservationPeriodAllowed
[bookmark: _Hlk26192586]-	t0_SensingWindow: internal parameter  is defined as the number of slots corresponding to t0_SensingWindow ms.
-	sl-xPercentage: internal parameter  for a given  is defined as sl-xPercentage() converted from percentage to ratio
-	p_preemption: internal parameter  is set to the higher layer provided parameter p_preemption
The resource reservation interval, , if provided, is converted from units of ms to units of logical slots, resulting in  .according to clause 8.1.7.
Notation:
 denotes the set of slots which can belong to a sidelink resource pool and is defined in [TBD]Clause 8.
The following steps are used:
1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWPTBD; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
The total number of candidate single-slot resources is denoted by .
[bookmark: _Hlk26192698]2)	The sensing window is defined by the range of slots [) where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWPTBD. The UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
3)	The internal parameter  is set to the corresponding value from higher layer parameter SL-ThresRSRP_pi_pj for  equal to the given value of  and each priority value .
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList reservationPeriodAllowed and a hypothetical SCI format 0-11-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
[bookmark: _Hlk39660597]6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 0-11-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A 0-1 indicate the values  and , respectively according to Clause [TBD]16.4 in [6, TS 38.213];
[bookmark: _Hlk26193771]b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 0-11-A, is higher than  ;
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A0-1,  is assumed to be received in slot(s)  determines according to clause [TBD] in [6, TS 38.213] 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,   if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is FFSset to selection window size T2 converted to units of ms.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
The UE shall report set  to higher layers.
If a resource  from the set  is not a member of , then the UE shall report re-evaluation of the resource  to higher layers.
If a resource  from the set  is not a member of  due to exclusion in step 6 above by comparison with the RSRP measurement for the received SCI format 1-A with an associated priority  and  and , then the UE shall report pre-emption of the resource  to higher layers.
Table 8.1.4-1  depending on sub-carrier spacing
	
	 [slots]

	0
	1

	1
	1

	2
	2

	3
	4


Table 8.1.4-2  depending on sub-carrier spacing
	
	 [slots]

	0
	3

	1
	5

	2
	9

	3
	17



<omitted text>
[bookmark: _Toc29673243][bookmark: _Toc29673384][bookmark: _Toc29674377]8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A 0-1
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1-A0-1, and fields "Frequency resource assignment", "Time resource assignment" of the associated SCI format 1-A as described below.
[TBD] "Time resource assignment" carries logical slot offset indication of N = 1 or 2 actual resources when sl-MaxNumPerReserve is 2, and N = 1 or 2 or 3 actual resources when sl_MaxNumPerReserve is 3, in a form of time RIV (TRIV) field which is determined as follows:
if 

elseif 

else
if 

else

end if
end if
where the first resource is in the slot where SCI format 1-A was received, and  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , .
The starting sub-channel  of the first resource is determined according to clause 8.1.2.2. The number of contiguously allocated sub-channels for each of the N resources  and the starting sub-channel indexes of resources indicated by the received SCI format 1-A, except the resource in the slot where SCI format 1-A was received, are determined from "Frequency resource assignment" which is equal to a frequency RIV (FRIV) where.
If sl-MaxNumPerReserve is 2 then

If sl-MaxNumPerReserve is 3 then

where
-	 denotes the starting sub-channel index for the second resource
-	 denotes the starting sub-channel index for the third resource
-	 is the number of sub-channels in a resource pool provided according to the higher layer parameter numSubchannel
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.
The number of slots in one set of the time and frequency resources for transmission opportunities of PSSCH is given by  where = 10*SL_RESOURCE_RESELECTION_COUNTER [10, TS 38.321] if configured else  is set to 1.
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the configured sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots   are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of ms to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.
<omitted text>
8.1.6	Sidelink congestion control in sidelink resource allocation mode 2
If a UE is configured with higher layer parameter sl-CR-Limit and transmits PSSCH in slot n, the UE shall ensure the following limits for any priority value k;
	
where  is the CR evaluated in slot n-N for the PSSCH transmissions with "Priority" field in the SCI set to i, and  corresponds to the high layer parameter sl-CR-Limit that is associated with the priority value k and the CBR range which includes the CBR measured in slot n-N, where N is the congestion control processing time.
The congestion control processing time N is based on µ of Table 8.1.6-1 and Table 8.1.6-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH is to be transmitted. A UE shall only apply a single processing time capability in sidelink congestion control.
Table 8.1.6-1: Congestion control processing time for processing timing capability 1
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	2

	2
	4

	3
	8



Table 8.1.6-2: Congestion control processing time for processing timing capability 2
	µ 
	Congestion control processing time N [slots]

	0
	2

	1
	4

	2
	8

	3
	16



[ It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n. ]
8.1.7	UE procedure for determining the number of logical slots for a reservation period 
A given resource reservation period  in milliseconds is converted to a period  in logical slots as:

where N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration.
<omitted text>
[bookmark: _Toc29673245][bookmark: _Toc29673386][bookmark: _Toc29674379]8.2.1	CSI-RS transmission procedure
A UE transmits sidelink CSI-RS within a unicast PSSCH transmission if the following conditions hold:
-	CSI reporting is enabled by higher layer parameter [CSIsiReporting]sl-CSI-Acquisition; and
-	the “CSI request” field in the corresponding SCI format 0-2 is set to 1.
<omitted text>
[bookmark: _Toc29673246][bookmark: _Toc29673387][bookmark: _Toc29674380]8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the “DMRS pattern” field in the SCI format 0-1 associated with the PSSCH transmission.
[ If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. ]
<omitted text>
[bookmark: _Toc29673247][bookmark: _Toc29673388][bookmark: _Toc29674381]8.2.3	PT-RS transmission procedure
Transmission of PT-RS is only supported in FR2.
The UE PT-RS transmission procedure specified in section 6.2.3.1 applies for derivation of the PT-RS parameters LPT-RS and, KPT-RS  and for determination of PT-RS presence, with the following changes:
-	timeDensity and frequencyDensity in PTRS-UplinkConfig are replaced by timeDensity-SLsl-PTRS-TimeDensity and sl-PTRS-FreqDensity in SL-PTRS-Config frequencyDensity-SL respectively, and SL-PTRS-Config is (pre)configured per resource pool;.
-	the number of antenna ports is the same as the number of PSSCH DM-RS antenna ports and the association between a PT-RS antenna port and a PSSCH DM-RS antenna port is fixed.
<omitted text>
[bookmark: _Toc29673248][bookmark: _Toc29673389][bookmark: _Toc29674382]8.3	UE procedure for receiving the physical sidelink shared channel
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A 0-1 on PSCCH can decode PSSCH according to the detected SCI formats 0-22-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A 0-1 on PSCCH can decode PSSCH according to the detected SCI formats 0-22-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
A UE is required to decode neither the corresponding SCI formats 2-A and 2-B nor the PSSCH associated with an SCI format 1-A if the SCI format 1-A indicates an MCS table that the UE does not support.
<omitted text>
8.4.2.1	RSRP for resource selection in sidelink resource allocation mode 2
In sidelink resource allocation mode 2, the UE measures RSRP for resource selection as follows: 
-	PSSCH-RSRP over the DM-RS resource elements for the PSSCH according to PSCCH carrying the received SCI format 1-A 0-1 if higher layer parameter sl-RS-ForSensing RSforSensing is set to “psschPSSCH DM RS”, and 
-	PSCCH-RSRP over the DM-RS resource elements for the PSCCH carrying PSSCH according to the received SCI format 1-A 0-1 if higher layer parameter sl-RS-ForSensingRSforSensing is set to “pscchPSCCH DM RS”.
<omitted text>
[bookmark: _Toc29673252][bookmark: _Toc29673393][bookmark: _Toc29674386]8.4.3	PT-RS reception procedure
Reception of PT-RS is only supported in FR2.
The UE PT-RS reception procedure specified in section 5.1.6.3 applies for derivation of the PT-RS parameters LPT-RS and KPT-RS and for determination of PT-RS presence, with the following changes:
-	timeDensity and frequencyDensity in PTRS-DownlinkConfig are replaced by timeDensity-SLsl-PTRS-TimeDensity and frequencyDensity-SLsl-PTRS-FreqDensity in [TBD]SL-PTRS-Config respectively, and [TBD]SL-PTRS-Config is (pre)configured per resource pool;
-	the number of antenna ports is the same as the number of PSSCH DMRS antenna ports and the association between a PT-RS antenna port and a PSSCH DMRS antenna port is fixed.
<omitted text>
[bookmark: _Toc29673256][bookmark: _Toc29673397][bookmark: _Toc29674390]8.5.1.2	Triggering of sidelink CSI reports
The CSI-triggering UE is not allowed to trigger another aperiodic CSI report for the same UE before the last slot of the expected reception or completion of the ongoing aperiodic CSI report associated with the SCI format 2-A with the “CSI request” field set to 1, where the last slot of the expected reception of the ongoing aperiodic CSI report is given by [10, TS38.321].
An aperiodic CSI report is triggered by an SCI format 0-22-A with the “CSI request” field set to 1.
A UE is not expected to transmit a sidelink CSI-RS and a sidelink PT-RS which overlap.
[bookmark: _Toc29673257][bookmark: _Toc29673398][bookmark: _Toc29674391]8.5.2	Channel state information
[bookmark: _Toc29673258][bookmark: _Toc29673399][bookmark: _Toc29674392]8.5.2.1	CSI reporting quantities
[bookmark: _Toc29673259][bookmark: _Toc29673400][bookmark: _Toc29674393]8.5.2.1.1	Channel quality indicator (CQI)
The UE shall derive CQI as specified in section 5.2.2.1, with the following changes
-	PDSCH replaced by PSSCH
-	uplink slot replaced by sidelink slot
-	downlink physical resource blocks replaced by sidelink physical resource blocks
-	Transport Block Size determination according to Clause 8.1.3.2
-	CSI reference resource according to the Clause TODO8.5.2.3
-	interference measurements are not supported
-	sub-band differential CQI is not supported
-    cqi-Table is determined as follows
-  cqi-Table = ‘table1’ if Table 5.1.3.1-1 is determined as the MCS table according to Clause 8.1.3.1 of [6, 38.214],
-  cqi-Table = ‘table2’ if Table 5.1.3.1-2 is determined as the MCS table according to Clause 8.1.3.1 of [6, 38.214],
-  cqi-Table = ‘table3’ if Table 5.1.3.1-3 is determined as the MCS table according to Clause 8.1.3.1 of [6, 38.214]
[bookmark: _Toc29673260][bookmark: _Toc29673401][bookmark: _Toc29674394]8.5.2.2	Reference signal (CSI-RS)
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters TBD sl-CSI-RS-FreqAllocation, sl-OneAntennaPort, sl-CSI-RS-FirstSymbol in SL-CSI-RS-Config.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1.
A UE is not expected to be configured such that a CSI-RS and the corresponding PSCCH can be mapped to the same resource element.A UE is not expected to receive sidelink CSI-RS and PSSCH DMRS, nor CSI-RS and 2nd-stage SCI, on the same symbol.

Sidelink CSI-RS shall be transmitted according to [4, TS 38.211] in the resource blocks used for the PSSCH associated with the SCI format 2-A triggering a report.
[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395]8.5.2.3	CSI reference resource definition
TBD
The CSI reference resource in sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot nCSI_ref where nCSI_ref is the same sidelink slot as the corresponding CSI request.
[bookmark: _Toc29673262][bookmark: _Toc29673403][bookmark: _Toc29674396]8.5.3	CSI reporting
The UE can be configured with one CSI reporting latency bound as indicated by the higher layer parameter sl-LatencyBound-CSI-Report. CSI reporting is aperiodic and is described in [10, TS 38.321].
<omitted text>
[bookmark: _Toc36645598]8.6	UE PSSCH preparation procedure time
[bookmark: _Hlk496825264][bookmark: _Hlk496824447]For sidelink dynamic grant, if the first sidelink symbol in the sidelink allocation for a PSSCH for a transport block and the associated PSCCH, including the DM-RS and the duplicated symbol, as defined by the slot offset  of the scheduling DCI, is no earlier than at symbol L, where L is defined as the next sidelink symbol with its CP starting  after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the sidelink transmissions, then the UE shall transmit the PSSCH and the associated PSCCH.
-	N2 is based on µ of Table 8.6-1, where µ corresponds to the one of (µDL, µSL) resulting with the largest Tproc, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PSSCH was transmitted and µSL corresponds to the subcarrier spacing of the sidelink channel with which the PSSCH and the associated PSCCH are to be transmitted, and κ is defined in Clause 4.1 of [4, TS 38.211].
-	d2,1 = 1. 
Otherwise the UE may ignore the scheduling DCI. 
The value of  is used both in the case of normal and extended cyclic prefix.
Table 8.6-1: PSSCH preparation time
	

	PSSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36
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