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Introduction
This document provides our view on remaining issues on physical layer structure and procedure for sidelink in NR V2X. 
Discussion
PSSCH DMRS
The agreement and conclusion in RAN1#102e are follows.
	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.

Conclusion:
The 2nd SCI can be mapped from the first transmitted PSSCH DMRS symbol.
- No spec change is needed.



Remaining clarification point is whether a UE is not expected to receive a PSSCH in the slot with only one actually transmitted DM-RS symbol. Related agreements in RAN1#99 are as follows. The number of DM-RS symbols are 2,3, and 4 were agreed and one DM-RS were not agreed.
	Agreements(in RAN1#99):
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
· There is a single (pre-)configured length of SL symbols in a slot without SL-SSB per SL BWP.
· There is a single (pre-)configured starting symbol for SL in a slot without SL-SSB per SL BWP.




[bookmark: _Hlk53666219]The agreement is not so obvious whether the number of DM-RS symbols is actual transmitted DM-RS or configured DM-RS as described in the Table 8.4.1.1.2-1 in 38.211. If the agreement is interpreted as the configured DM-RS, to update specification is not necessary. If the agreement is interpreted as the actual transmitted DM-RS, we need to handle following case. In case that  =6, 7, 8 and the size of PSCCH and size of allocated PSSCH are same, 1st DMRS located on symbol #1 is dropped. Therefore, the actual transmitted DM-RS symbol is one. This happens only for shorter PSSCH length ( =6,7 ,8) as specified in Table 8.4.1.1.2-1 of 38.211[1]. PSSCH is located on symbol #3 to  and DM-RS is located on symbol#5. The DM-RS position is middle of symbols. Therefore, we expect one DMRS is not significant issue of channel estimation. To solve one actual DMRS symbol case, mandating multiple subchannels of PSSCH in such condition is also proposed in e-mail discussion in RAN1#102e. However, the basic assumption would be the channel estimation is within the subchannel. So, such solution doesn’t improve channel estimation gain well on the subchannel without DM-RS. Therefore, we think to interpret the past agreement as the configured DM-RS would be reasonable i.e. the spec change is not necessary and actual transmitted DM-RS is one symbol is allowed in case   =6, 7, 8.

	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






Observation 1: The spec change of Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location is not necessary and actual transmitted DM-RS is one symbol is allowed in case  = 6, 7, 8.

Reserved bit in SCI format 2-A
The agreement in RAN1#102e related to SCI format 2-A is follows.
	Agreements:
· HARQ feedback Option 1 (i.e., NACK only) without distance-based feedback is supported from the physical layer perspective.
· A value of Cast type indicator in SCI format 2-A is used to indicate groupcast HARQ feedback option 1 without distance-based feedback




The above agreement was captured in TS38.212[2] as following.
	Table 8.4.1.1-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast 
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK






Based on above modifications the reserved value of the cast type indicator "11" in SCI format 2-A is used. Whether additional reserved bit is necessary or not was discussed in RAN1#102e but there was no conclusion. If there is a reserved bit, DCI format 2-A could be used future releases and the number of 2nd stage DCI format size could be reduced. Tx UE can request something by the reservation bit for only future release Rx UE. It might be useful for broadcast and groupcast, when rel.16 Rx UEs and future release Rx UEs are mixed and there is additional information for future release Rx UEs. However, whether such usage is useful or not is unclear now.
Compared with DCI format 2-A, DCI format 1-A (1st stage SCI) has reserved entries and reserved bits as follows
	· 2nd-stage SCI format – 2 bits as defined in Table 8.3.1.1-1
Table 8.3.1.1-1: 2nd-stage SCI formats
	Value of 2nd-stage SCI format field
	2nd-stage SCI format

	00
	SCI format 2-A

	01
	SCI format 2-B

	10
	Reserved

	11
	Reserved



· “Reserved – a number of bits as determined by higher layer parameter sl-NumReservedBits, with value set to zero” and 



If reserved entry or bits in 1st stage SCI indicate the future release, UE can know the 2nd-stage SCI format for future release. For Rel.16 UEs, if 1st stage SCI indicate the future release, new 2nd stage SCI format is not necessary to be decoded. 
[bookmark: _Hlk53666192]Based on above discussion, we didn’t find the strong motivation to add reserved bits in SCI format 2-A. However, to add one bit does not change the performance of 2nd stage SCI. Therefore, we also don't have objection to add reserved bits in 2nd stage SCI for future release.

Observation 2: We don't see the strong motivation to add reserved bits in SCI format 2-A.

Conclusion
In this contribution we discussed physical layer structure and procedure for sidelink in NR V2X and followings are our observations. 
Observation 1: The spec change of Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location is not necessary and actual transmitted DM-RS is one symbol is allowed in case  =6, 7, 8.
Observation 2: We don't see the strong motivation to add reserved bits in SCI format 2-A.
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