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Introduction
In RAN1#103-e meeting, the following agreements were achieved on NR V2X sidelink synchronization mechanism and physical layer structure  [1]: 
	Agreements:
For TDD configuration carried in PSBCH, the ambiguous issue between InC and OoC UEs can be eliminated up to network implementation. For TDD configuration for resource pool determination, sl-TDD-Config in PSBCH is used for OOC UE, if the UE selected a SyncRef UE.
-            No spec change is needed for TDD configuration ambiguity issue.
-            Minor spec change is needed for resource pool determination based on PSBCH.

The 38.213 draft CR and the 38.214 draft CR are approved. Final CRs in R1-2009531 (38.213, CR0156)  R1-2009769 (38.213 CR0156 rev1) and in R1-2009532 (38.214, CR0141).

The latest draft 38.211 and 38.213 CRs are approved. Final CR in R1-2009507 (38.211, CR0054), and R1-2009520 (38.213, CR0155).

Agreements:
For Clause 8.4.1.2 of TS 38.211, the following TP is adopted.
-          r(m) is given by clause 8.4.1.1.1 at the position of a DM-RS symbol  the first PSSCH symbol carrying an associated DM-RS.

Final CR in R1-2009662(38.211, CR0059)

Agreements:
· Endorse the TP to remove “sidelink CSI-RS” 
· To be included in editor’s alignment CR
Agreements:
· The latest TPs to 38.213/38.211 as in Proposal 2-1 are endorsed
· No change is needed for time-domain location of PSSCH as discussed in Proposal 2-2
· As in Proposal 2-3:
· No change is needed for time-domain location of PSCCH.
· For frequency-domain location of PSCCH, the 38.213 TP is endorsed.
· Both the 38.211 draft CR and 38.213 draft CR are approved. Final CRs in R1-2009663 (38.211, CR0060) and in R1-2009674 (38.213, CR0172). 

· The latest draft 38.211/213/214 CRs are endorsed (+cover page fix). Final CRs in R1-2009640 (38.211, CR0050), R1-2009641 (38.213, CR0171), R1-2009642 (38.214, CR0145)




This contribution discusses remaining issues and TPs on sidelink synchronization mechanism and physical layer structure in NR V2X. Section 2 discusses the remaining issues and TPs on sidelink synchronization mechanism. Section 3 discusses the remaining issues and TPs on sidelink physical layer structure. Section 4 summarizes the proposals with conclusions.

Discussion and TPs on sidelink synchronization mechanism

This section discusses the corrections on the parameter names of S-SSB configuration and clarification on SL-SSID. 

Corrections on the parameter names of S-SSB configuration

In section 16.1 of 38.213[2], the synchronization procedures for reception of S-SSB are described, in which the parameter names of S-SSB configuration are absoluteFrequencySSB-SL, numSSBwithinPeriod-SL, timeOffsetSSB-SL and timeIntervalSSB-SL. However, these parameter names don’t align with those in TS 38.331[3].
	[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329][bookmark: _Toc36498203][bookmark: _Toc45699231][bookmark: _Toc52208393]16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in an RB of the SL BWP.
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
<Unchanged parts omitted>




In TS 38.331, the corresponding parameter names for S-SSB configuration are sl-AbsoluteFrequencySSB, sl-NumSSB-WithinPeriod, sl-TimeOffsetSSB and sl-TimeInterval, respectively. Therefore, it is proposed to correct the parameter names for S-SSB configuration in TS 38.213, in order to align with those in TS 38.331. In addition, a word “neighbouring” is proposed to be added into the last sentence of the above description, i.e., the definition of , in order to avoid ambiguity of the meaning of parameter .
[bookmark: _Ref36563125][bookmark: _Ref39957535]Proposal 1: Adopt the following text proposal for synchronization procedures in 38.213.
	--------------------------------------------Start of Text Proposal for 38.213-----------------------------------------------
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by sl-AbsoluteFrequencySSB absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in an RB of the SL BWP.
A UE is provided, by sl-NumSSB-WithinPeriod numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by sl-TimeOffsetSSB timeOffsetSSB-SL
-	 is a slot interval between neighbouring S-SS/PSBCH blocks, provided by sl-TimeInterval timeIntervalSSB-SL 
<Unchanged parts omitted>
----------------------------------------------------End of Text Proposal -----------------------------------------------------



Clarification on SL-SSID

In section 8.4.2.1 of 38.211 [4], the method of deriving SL-SSIDs from S-PSS IDs and S-SSS IDs is described. In this section, the SL-SSID is written as physical-layer sidelink identity. However, it should be physical-layer sidelink synchronization identity instead of physical-layer sidelink identity, as the SL-SSID is the identity of sidelink synchronization, not the identity of sidelink. Therefore, we propose the TP as follows,
Proposal 3: Adopt the following text proposal for synchronization signals in 38.211.
	[bookmark: _Toc29230476][bookmark: _Toc36026735][bookmark: _Toc45107574]--------------------------------------------Start of Text Proposal for 38.211-----------------------------------------------
8.4.2	Synchronization signals
[bookmark: _Toc29230477][bookmark: _Toc36026736][bookmark: _Toc45107575]8.4.2.1	Physical-layer sidelink synchronization identities
There are 672 unique physical-layer sidelink synchronization identities given by
	
where  and . The sequences are divided into two sets, id_net consisting of  and id_oon consisting of .
----------------------------------------------------End of Text Proposal -----------------------------------------------------



[bookmark: _Ref60410510][bookmark: _Ref36559580]Discussion and TPs on sidelink physical layer structure
PSSCH DMRS time-domain pattern

In RAN1#102-e [6], it has been agreed that:
	Agreements:
· When a subchannel size is less than 20 PRBs and the size of PSCCH is less than the subchannel size, a TX UE is not expected to choose a PSSCH DMRS pattern to be transmitted in the same OFDM symbol with PSCCH.


Till now, the position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 [5].
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10


If the duration of the scheduled resources for transmissions is [6 7 8], when a subchannel size is less than 20 PRBs and the size of PSCCH is less than the subchannel size, the TX UE can’t choose a proper PSSCH DMRS pattern for a single subchannel transmission. In other words, there is no valid PSSCH DMRS time-domain pattern for this case, and TX UE can’t actually transmit anything or would be forced to transmit with multiple subchannels.
Based on this situation, introducing an extra single DMRS symbol time-domain pattern may be the best and simplest way to solve this problem. This single DMRS symbol can be in the position of the first symbol after the PSCCH in time domain as shown in figure 1, which can reduce the decoding latency like the single DMRS pattern of PDSCH.


    
                       2 symbols PSCCH                                                 3 symbols PSCCH
Figure 1. Single DMRS symbol pattern structure
For the transmission with multiple subchannels, the TX UE can make the size of PSCCH always be same with the subchannel size for a better BLER performance like figure 2(a) or just take the single DMRS symbol pattern to transmit the PSSCH like figure 2(b), both of two methods are acceptable.


   
                  (a)                                                                          (b)
Figure 2. DMRS pattern of transmission with multiple subchannels
For PSSCH DMRS time-domain location, TP1 is proposed for TS 38.211.
Proposal 4: Adopt the following text proposal for PSSCH DM-RS time-domain location in TS 38.211.
	---------------------------------------------- Start of Text Proposal for 38.211----------------------------------------------
[bookmark: _Toc11324560][bookmark: _Toc29230462][bookmark: _Toc36026721][bookmark: _Toc45107560][bookmark: _Toc51774229]8.4.1.1.2	Mapping to physical resources
<Unchanged part omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	1
	2
	3
	4
	1
	2
	3
	4

	6
	3
	1, 5
	
	
	4
	1, 5
	
	

	7
	3
	1, 5
	
	
	4
	1, 5
	
	

	8
	3
	1, 5
	
	
	4
	1, 5
	
	

	9
	
	3, 8
	1, 4, 7
	
	
	4, 8
	1, 4, 7
	

	10
	
	3, 8
	1, 4, 7
	
	
	4, 8
	1, 4, 7
	

	11
	
	3, 10
	1, 5, 9
	1, 4, 7, 10
	
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	
	3, 10
	1, 5, 9
	1, 4, 7, 10
	
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	
	3, 10
	1, 6, 11
	1, 4, 7, 10
	
	4, 10
	1, 6, 11
	1, 4, 7, 10



<Unchanged part omitted>
----------------------------------------------------End of Text Proposal ------------------------------------------------------



Information fields in 2nd-stage SCI

The refer index is wrong for some information fields of 2nd-stage SCI in clause 8.4.1.1 of TS38.212 [7].
Proposal 5: Adopt the following text proposal for 2nd-stage SCI in TS 38.212.
	--------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
[bookmark: _Toc29326640][bookmark: _Toc29327790][bookmark: _Toc36045980][bookmark: _Toc36046240][bookmark: _Toc36046386][bookmark: _Toc45209303][bookmark: _Toc51852477]8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 clause 16.4 of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] in clause 16.3 of [5, TS 38.213].
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1.
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214].
<Unchanged part omitted>
[bookmark: _Toc45209304][bookmark: _Toc51852478]8.4.1.2	SCI format 2-B
SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-B:
-	HARQ process number –  bits as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 clause 16.4 of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214].
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.3 of [5, TS 38.213].
-	Zone ID – 12 bits as defined in clause 5.8.11 of [9, TS 38.331].
-	Communication range requirement – 4 bits determined by higher layer parameter sl-ZoneConfigMCR-Index.
<Unchanged part omitted>
----------------------------------------------------End of Text Proposal -----------------------------------------------------




[bookmark: _Ref60410518]Conclusion
In this contribution, we discuss the offset of S-SSB in SL-BWP and clarification on SL-SSID, and give the following observation and proposals:
Proposal 1: Adopt the following text proposal for synchronization procedures in 38.213.
	--------------------------------------------Start of Text Proposal for 38.213-----------------------------------------------
16.1	Synchronization procedures
A UE receives the following SL synchronization signals in order to perform synchronization procedures based on S-SS/PSBCH blocks: SL primary synchronization signals (S-PSS) and SL secondary synchronization signals (S-SSS) [4, TS 38.211]. 
A UE assumes that reception occasions of a physical sidelink broadcast channel (PSBCH), S-PSS, and S-SSS are in consecutive symbols [4, TS 38.211] and form a S-SS/PSBCH block.
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by sl-AbsoluteFrequencySSB absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in an RB of the SL BWP.
A UE is provided, by sl-NumSSB-WithinPeriod numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by sl-TimeOffsetSSB timeOffsetSSB-SL
-	 is a slot interval between neighbouring S-SS/PSBCH blocks, provided by sl-TimeInterval timeIntervalSSB-SL 
<Unchanged parts omitted>
----------------------------------------------------End of Text Proposal -----------------------------------------------------



Proposal 2: Adopt the following text proposal for synchronization signals in 38.211.
	--------------------------------------------Start of Text Proposal for 38.211-----------------------------------------------
8.4.2	Synchronization signals
8.4.2.1	Physical-layer sidelink synchronization identities
There are 672 unique physical-layer sidelink synchronization identities given by
	
where  and . The sequences are divided into two sets, id_net consisting of  and id_oon consisting of .
----------------------------------------------------End of Text Proposal ----------------------------------------------------



Proposal 3: Adopt the following text proposal for PSSCH DM-RS time-domain location in TS 38.211.
	---------------------------------------------- Start of Text Proposal for 38.211----------------------------------------------
8.4.1.1.2	Mapping to physical resources
<Unchanged part omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.1.2-1 where the number of PSSCH DM-RS is indicated in the SCI, and  is the duration of the scheduled resources for transmission of PSSCH and the associated PSCCH, including the OFDM symbol duplicated as described in clauses 8.3.1.5 and 8.3.2.3.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	1
	2
	3
	4
	1
	2
	3
	4

	6
	3
	1, 5
	
	
	4
	1, 5
	
	

	7
	3
	1, 5
	
	
	4
	1, 5
	
	

	8
	3
	1, 5
	
	
	4
	1, 5
	
	

	9
	
	3, 8
	1, 4, 7
	
	
	4, 8
	1, 4, 7
	

	10
	
	3, 8
	1, 4, 7
	
	
	4, 8
	1, 4, 7
	

	11
	
	3, 10
	1, 5, 9
	1, 4, 7, 10
	
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	
	3, 10
	1, 5, 9
	1, 4, 7, 10
	
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	
	3, 10
	1, 6, 11
	1, 4, 7, 10
	
	4, 10
	1, 6, 11
	1, 4, 7, 10



<Unchanged part omitted>
----------------------------------------------------End of Text Proposal ------------------------------------------------------



Proposal 4: Adopt the following text proposal for 2nd-stage SCI in TS 38.212.
	--------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 clause 16.4 of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214]. 
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] in clause 16.3 of [5, TS 38.213].
-	Cast type indicator – 2 bits as defined in Table 8.4.1.1-1.
-	CSI request – 1 bit as defined in clause 8.2.1 of [6, TS 38.214].
<Unchanged part omitted>
8.4.1.2	SCI format 2-B
SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-B:
-	HARQ process number –  bits as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.4 of [5, TS 38.213].
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 clause 16.4 of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause 8.1 of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause 8.1 of [6, TS 38.214].
-	HARQ feedback enabled/disabled indicator – 1 bit as defined in clause 8.1 of [6, TS 38.214] clause 16.3 of [5, TS 38.213].
-	Zone ID – 12 bits as defined in clause 5.8.11 of [9, TS 38.331].
-	Communication range requirement – 4 bits determined by higher layer parameter sl-ZoneConfigMCR-Index.
<Unchanged part omitted>
----------------------------------------------------End of Text Proposal -----------------------------------------------------
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