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Introduction
In this contribution, we discuss remaining details on physical layer structure of NR-V2X and give our views.
Discussion
1.1 2nd SCI
One open issue on 2nd SCI is whether the CRC for 2nd SCI is further scrambled by destination ID. As the destination ID has already been included in the payload of 2nd SCI, the only benefit of scrambling the CRC foreseen is to allow receivers to filter out some 2nd SCIs that are not targeting to it, which is quite marginal.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
Proposal 1: CRC of 2nd SCI is not scrambled by the destination ID.

1.2 SL BWP
In Rel-16 only one SL BWP is configured and activated, the SL BWP is used for both transmission and reception. On a carrier shared between SL and Uu, it is necessary to avoid BWP switching operation between SL BWP and UL BWP, and also DL BWP in case of unpaired spectrum operation for Uu.

In order to avoid BWP switching between DL BWP and UL BWP on unpaired spectrum in NR Uu, there is restriction that center frequency for DL BWP and center frequency for UL BWP have to be the same when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP[1]. Following the same principle and mechanism, if SL BWP is configured on a carrier shared with Uu, the center frequency of SL BWP should be same as the BWP of the active UL/DL BWP. Therefore, we have following proposal and text proposal for 38.213.

Proposal 2: Center frequency of SL BWP is same as the center frequency of an active UL BWP.
Proposal 3: Adopt Text Proposal 1 for 38.213.

===========================Text Proposal 1 (38.213) ===============================
16	    UE procedures for sidelink
A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 
The UE expects to use a same numerology in the SL BWP and in an active UL BWP in a same carrier of a same cell. If the active UL BWP numerology is different than the SL BWP numerology, the SL BWP is deactivated. 
The UE expects that the center frequency for the configured SL BWP is same as the center frequency for an active UL BWP. If the center frequency for the active UL BWP is different than the center frequency for the configured SL BWP, the SL BWP is deactivated.
A UE transmitting using a Mode-1 grant uses the corresponding fields in SCI to reserve the next resource(s) allocated by the same grant.
A priority of a PSSCH according to NR radio access or according to E-UTRA radio access is indicated by a priority field in a respective scheduling SCI format. A priority of a PSSS/SSSS/PSBCH according to E-UTRA radio access is provided by LTESidelinkSSBPriority. A priority of an S-SS/PSBCH block is provided by sl-SSB-PriorityNR-r16. A priority of a PSFCH is same as the priority of a corresponding PSSCH.
==============================End of Text Proposal 1 (38.213)=======================

1.3 Group and sequence hopping for PSFCH
In current specification 38.211, sequence for PSFCH format 0 is generated according to that for PUCCH with exceptions on  and  [2]. However, it is still unclear how to determine sequence group  and sequence number  within the group for PSFCH. For PUCCH  and  are determined according to group and sequence hopping operation, which is dependent on the higher-layer parameter pucch-GroupHopping. In specification 38.331, parameter sl-PSFCH-HopID-r16 is introduced, however, how to use it is not specified.

Group and sequence hopping for PUCCH is mainly used to randomize inter-cell interference, as the number of cell IDs is much larger than the number of sequence groups. For SL, there are at most 16 RX resources pools on a SL BWP, it can be guaranteed that different hop IDs are used for each resource pool, hence there is no need to use sequence group hopping for PSFCH. In this sense, sequence of PSFCH should be generate according to the PSFCH hop ID with group and sequence hopping disabled.

Proposal 4: Group and sequence hopping is not used for PSFCH sequence generation.
Proposal 5: Adopt Text Proposal 2 for 38.211.

===========================Text Proposal 2 (38.211) ===============================
· [bookmark: _Toc11324487][bookmark: _Toc29230456][bookmark: _Toc36026715][bookmark: _Toc45107554]8.3.4.2.1	Sequence generation
The sequence  shall be generated according to


where  is given by clause 6.3.2.2 with the following exceptions:
-	group and sequence hopping is not performed;
-	,  where  is given by higher-layer parameter hoppingID_PSFCH, ;
-	 is given by clause 16.3  of [5, TS 38.213]; 
-	 is given by clause 16.3 of [5, TS 38.213];
-	 is the OFDM symbol number in the PSFCH transmission where  corresponds to the first OFDM symbol of the PSFCH transmission;
-	 is the index of the OFDM symbol in the slot that corresponds to the first OFDM symbol of the PSFCH transmission in the slot given by [5, TS 38.213]
==============================End of Text Proposal 2 (38.211)=======================

1.4 PSSCH DMRS pattern for 2/3/4 PSSCH OS
In RAN1#99 it was agreed that the minimum number of symbols that can be used for sidelink within a slot is 7, considering the overhead of AGC, Gap, and PSFCH, the minimum number of symbols for PSSCH within a slot are 2. However, for now, the DMRS pattern for PSSCH with less than 5 symbols (not including the first symbol for AGC) are not decided yet, which implies that in case of less than 10 symbols are configured for sidelink on a BWP, then PSFCH resources cannot be configured, and transmissions with HARQ enabled could not be performed on the BWP consequently. To guarantee the reliability of NR V2X and completeness of specification, we have following proposal and text proposal for 38.211.

Proposal 6: Time domain DMRS pattern for PSSCH with 2 to 4 symbols should be defined.
Proposal 7: Adopt Text Proposal 3 for PSSCH DMRS in 38.211.

===========================Text Proposal 3 (38.211) ===============================
8.4.1.1.2	Mapping to physical resources
<Not related omitted>
The position(s) of the DM-RS symbols is given by  according to Table 8.4.1.2.2-1 where  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 8.4.1.2.2-1: 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

	3
	1,2
	
	
	1,2
	
	

	4
	1,3
	
	
	1,3
	
	

	5
	1,4
	
	
	1,4
	
	

	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



==============================End of Text Proposal 3=======================


Conclusion
In this contribution, we discussed remaining details on physical layer structures, we have following proposals:
Proposal 1: CRC of 2nd SCI is not scrambled by the destination ID.
Proposal 2: Center frequency of SL BWP is same as the center frequency of an active UL BWP.
Proposal 3: Adopt Text Proposal 1 for 38.213.
Proposal 4: Group and sequence hopping is not used for PSFCH sequence generation.
Proposal 5: Adopt Text Proposal 2 for 38.211.
Proposal 6: Time domain DMRS pattern for PSSCH with 2 to 4 symbols should be defined.
Proposal 7: Adopt Text Proposal 3 for PSSCH DMRS in 38.211.
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