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	Reason for change:
	Corrections on V2X and NRSL

For changes in section 8, based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-01], as summarized in R1-2007349, introduction of a notation for the set of slots assigned to a sidelink resource pool.

For changes in section 8.1.3.2 based on email discussion [102-e-NR-5G_V2X_NRSL-PHYstructure-02], as summarized in R1-2007161:
· For TBS determination, the resources for 2nd SCI can be changed and this leads to different TBS calculation between initial and retransmission.
· MCS code points not indicating code rate can be used. This makes that a receiver cannot decode the 2nd SCI after it decodes the first SCI.

For changes in section 8.1.4. based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-2-03], as summarized in R1-2007221, implementation of corrections from email discussion [102-e-NR-5G_V2X_NRSL-Mode-2-03], which aim to align with latest RRC specification and clarify usage of several parameters in L1 specification

For changes in section 8.2.2. based on email discussion [102-e-NR-5G_V2X_NRSL-PHYstructure-01], as summarized in R1-2007160, in a subchannel, PSSCH DMRS may not be mapped.

For changes in section 8.5.2.3. based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-02], as summarized in R1-2007350, RAN1 made the agreements to complete the UE assumption of the sidelink CSI reference resource. The CR is to implement these agreements.

For changes in section 8.6. based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-1-02], as summarized in R1-2007418: introduction of processing time for SL CG type-2 (new agreement).


	
	

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

In sections 8, 8.1.3.2, 8.1.5, 8.2.2, updated higher layer parameters according to RAN2 specification.

In section 8, based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-01], as summarized in R1-2007349:
· A state is added to the cast type indicator of SCI format 2-A to indicate NACK only feedback for groupcast to support it without Zone ID and Communication range requirement fields in SCI. Physical layer behaviour of receiving PSFCH and report the result to the higher layer is added. The location of slots including PSFCH is determined.

In section 8.1.3.2 based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-2-03], as summarized in R1-2007161:
· Adding the assumption of gamma=0.
· Adding a receiver expectation not to be indicated with MCS code point only with modulation order.

In section 8.1.4 based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-2-03], as summarized in R1-2007221:
· Miscellaneous parameter names fixes to align with the latest RRC specification
· Implementation of mapping of the one-dimensional per-priority-pair RSRP threshold list to a pair of priorities
· Alignment of the pre-emption mechanism activation description with the RRC specification, where in case ‘enabled’ is provided, the separate priority threshold is not applied.

In section 8.2.2 based on email discussion [102-e-NR-5G_V2X_NRSL-PHYstructure-01], as summarized in R1-2007160:
· The case that PRBs in a subchannel does not have DMRS of PSSCH is restricted by the TX UE choice of DMRS pattern.

In section 8.5.2.3. based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-02], as summarized in R1-2007350:
· UE assumptions are added regarding the numerology, redundancy version, resources of PSCCH and PSSCH, resources and power of reference signals, and precoding of the sidelink CSI reference resource

In section 8.6. based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-1-02], as summarized in R1-2007418:
· Introduction of processing time for SL CG type-2.


	
	

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

For the corrections based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-01], as summarized in R1-2007349, the specification is incomplete in supporting sidelink HARQ operations.

For the corrections based on email discussion [102-e-NR-5G_V2X_NRSL-Mode-2-03], as summarized in R1-2007221, unaligned usage of RRC parameters in L1 specification

For the corrections based on email discussion [102-e-NR-5G_V2X_NRSL-PHYstructure-01], as summarized in R1-2007160, the specifications may not work due to absent of DMRS in a PRB. 

For the corrections based on email discussion [102-e-NR- 5G_V2X_NRSL-PHYprocedure-02], as summarized in R1-2007350, assumptions used in sidelink CSI may be misaligned between the UEs and the accuracy of sidelink CSI reporting cannot be ensured.
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<omitted text>
[bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc36645597][bookmark: _Toc45810646]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 sl-NumSubchannelnumSubchannel contiguous sub-channels. A sub-channel consists of sl-SubchannelSizesubchannelsize contiguous PRBs, where sl-NumSubchannelnumSubchannel and sl-SubchannelSizesubchannelsize 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-ConfigurationCommon or sl-TDD-ConfigurationTDD-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 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 poolset if  where .
-	The slots in the set are re-indexed such that the subscripts i of the remaining slots   are successive {0, 1, …,  where  is the number of the slots remaining in the set.
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-Subchannelsl_StartRB-Subchannel and sl-SubchannelSize, respectively
A UE is not expected to use the last  PRBs in the resource pool.
<omitted text>
[bookmark: _Toc29673241][bookmark: _Toc29673382][bookmark: _Toc29674375][bookmark: _Toc36645605][bookmark: _Toc45810654]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-LengthSymbolssl-lengthSLsymbols -2, where sl-LengthSymbolssl-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-X-Overheadsl-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], with the assumption of .
The UE determines TBS according to Steps 2), 3), and 4) in clause 5.1.3.2
A UE is not expected to receive an SCI indicating  if Table 5.1.3.1-2 is used, or  otherwise.

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][bookmark: _Toc36645606][bookmark: _Toc45810655]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:
-	sl-SelectionWindowListt2min_SelectionWindow: internal parameter  is set to the corresponding value from higher layer parameter sl-SelectionWindowListt2min_SelectionWindow for the given value of . 
-	sl-ThresPSSCH-RSRP-ListSL-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 1-A and  is the priority of the transmission of the UE selecting resources; for a given invocation of this procedure, .
[bookmark: _Hlk26193887]-	sl-RS-ForSensingRSforSensing selects if the UE uses the PSSCH-RSRP or PSCCH-RSRP measurement, as defined in clause 8.4.2.1.
[bookmark: _Hlk26203241]-	sl-ResourceReservePeriodList-r16
[bookmark: _Hlk26192586]-	sl-SensingWindowt0_SensingWindow: internal parameter  is defined as the number of slots corresponding to sl-SensingWindowt0_SensingWindow ms. 
-	sl-TxPercentageListsl-xPercentage: internal parameter  for a given  is defined as sl-TxPercentageList sl-xPercentage() converted from percentage to ratio
-	sl-PreemptionEnablep_preemption: if sl-PreemptionEnable-r16 is provided, and if it is not equal to ‘enabled’, internal parameter  is set to the higher layer provided parameter sl-PreemptionEnablep_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 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 BWP; 
[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 BWP. 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 of RSRP threshold indicated by the i-th field in sl-ThresPSSCH-RSRP-List-r16, where 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-r16 and a hypothetical SCI format 1-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.
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 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 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 1-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-A,  is assumed to be received in slot(s)  determines according to clause 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 set 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 satisfy one of the following conditions and  and , then the UE shall report pre-emption of the resource  to higher layers.
-	sl-PreemptionEnable is provided and is equal to ‘enabled’ and 
-	sl-PreemptionEnable is provided and is not equal to ‘enabled’, and  and 
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


[bookmark: _Toc29673243][bookmark: _Toc29673384][bookmark: _Toc29674377][bookmark: _Toc36645607][bookmark: _Toc45810656]8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
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-A, and fields "Frequency resource assignment", "Time resource assignment" of the associated SCI format 1-A as described below.
"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 sl-NumSubchannelnumSubchannel
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>
[bookmark: _Toc29673246][bookmark: _Toc29673387][bookmark: _Toc29674380][bookmark: _Toc36645611][bookmark: _Toc45810661]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 sl-SubchannelSizesubchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. 
When a sub-channel size is less than 20 PRBs and the size of PSCCH is less than the sub-channel size, a UE is not expected to choose a PSSCH DMRS pattern to be transmitted in the same OFDM symbol with PSCCH.

<omitted text>
[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395][bookmark: _Toc36645626][bookmark: _Toc45810676]8.5.2.3	CSI reference resource definition
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.
If configured to report CQI index and RI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index and RI index:
-	The reference resource uses the CP length and subcarrier spacing configured for the SL BWP.
-	Redundancy Version 0.
-	PSCCH occupies 2 OFDM symbols.
-	The number of PSSCH and DMRS symbols is equal to sl-LenghSymbols‒2.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated SCI format 2-A or SCI format 2-B.
-	Assume the same number of DM-RS symbols as the smallest one configured by the higher layer parameter sl-PSSCH-DMRS-TimePatternList. 
-	Assume no REs allocated for sidelink PT-RS.
-	Assume sidelink CSI-RS RE power is the same as PSSCH RE power. 
-	The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers as defined in Clause 8.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	

where  is a vector of PSSCH symbols from the layer mapping defined in Clause 8.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. Otherwise, W(i) is the identity matrix.
<omitted text>
8.6	UE PSSCH preparation procedure time
For sidelink dynamic grant and for SL configured grant type 2 activation, 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 for dynamic grant or the activating DCI for SL configured grant type 2, 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 for dynamic grant or activating the SL configured grant type 2, 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 for dynamic grant or activating the SL configured grant type 2 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 for dynamic grant or the activating DCI for SL configured grant type 2. 
<omitted text>
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