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Introduction
In this contribution, we discuss some open issues in current specifications on physical layer structure of NR-V2X and give text proposals for correction.
Discussion
1.1 PSSCH DMRS pattern for 3/4/5PSSCH OS
In RAN1#99 it was agreed that the minimum number of symbols that can be used for sidelink within a slot is 7 [1]:

	Agreements:
· 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.




Considering the overhead of GAP and PSFCH, the minimum number of symbols for PSSCH within a slot are 3(including AGC symbol). However, for now, the DMRS pattern for PSSCH with less than 6 symbols (i.e. ) are not defined yet [2], which implies that in case of less than 10 symbols are configured for sidelink on a BWP, and PSFCH resources are configured in a resource pool, there is no available DMRS pattern for PSSCH transmitted in a slot configured with PSFCH resources. One way to address the problem is to define DMRS patterns for , as suggested in Text Proposal 1, another way is to add one restriction in the specification that PSFCH resources shall not be configured in case of less than 10 symbols are configured for sidelink on a BWP, as suggested in Text Proposal 2 below.

Proposal 1: Adopt either Text Proposal 1 or Text Proposal 2 to correct the PSSCH DMRS issue in current specification.

===========================Text Proposal 1 (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=======================

===========================Text Proposal 2 (38.213) ===============================

[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213][bookmark: _Toc45699242][bookmark: _Toc52208404]16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by sl-PSFCH-Period-r16, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. 
A UE expects that the number indicated by sl-PSFCH-Period-r16 is zero if the number of consecutive symbols for SL transmissions indicated by lengthSLsymbols is less than 10.
A UE expects that a slot  ) has a PSFCH transmission occasion resource if , where  is defined in [6, TS 38.214], and  is a number of slots that belong to the resource pool within 10240 msec according to [6, TS 38.214], and  is provided by sl-PSFCH-Period-r16.
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
<Not related omitted>
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]==============================End of Text Proposal 2=======================
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. In NR Uu,  center frequency for DL BWP and center frequency for UL BWP have to be same when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP[3], such that UE implementation can be simplified. Following the same principle and mechanism, if SL BWP is configured on a UL carrier, which is used for both transmission and reception, the center frequency of SL BWP should be same as the BWP of the active UL 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 3 for 38.213.

===========================Text Proposal 3 (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.
<Not related omitted>
==============================End of Text Proposal 3 (38.213)=======================

1.3 Corrections on resource pool determination in current spec
Available slots for a resource pool captured in 38.213 is as below:

	[bookmark: _Toc29894875][bookmark: _Toc29899174][bookmark: _Toc29899592][bookmark: _Toc29917328][bookmark: _Toc36498202][bookmark: _Toc45699230][bookmark: _Toc52208392]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. 




There are 2 issues in the description above:
· [bookmark: _Hlk53675964]The value range of parameter Timeresourcepool defined in the latest 38.331 is 10, 11 ,…,160, which is same as what captured in the latest LS on RRC parameters[4] sent from RAN1 to RAN2. However, according to the agreement made in RAN1#101-e[5] available slots for a resource pool is configured with a bitmap, the length of the bitmap can be one among 10, 11, …,160. Therefore the format of parameter Timeresourcepool should be “bit string”, the value range of the parameter should be Bit String(Size {10, 11,…,160}). An LS should be sent to RAN2 to correct this error.

· Available slots for a resource pool occur with a fixed periodicity of 10240ms, the parameter 'periodResourcePool' is not defined in specification.
Proposal 4: Send LS to RAN2 to change the value range of parameter Timeresourcepool to Bit String(Size {10, 11,…,160}).
Proposal 5: Adopt Text Proposal 4 for 38.213.


===========================Text Proposal 4 (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'of 10240ms. 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. 
<Not related omitted>
==============================End of Text Proposal 3 (38.213)=======================


Conclusion
In this contribution, we discussed some open issues on physical layer structures in current specifications, we have following proposals:
Proposal 1: Adopt either Text Proposal 1 or Text Proposal 2 to correct the PSSCH DMRS issue in current specification.
Proposal 2: Center frequency of SL BWP is same as the center frequency of an active UL BWP.
Proposal 3: Adopt Text Proposal 3 for 38.213.
Proposal 4: Send LS to RAN2 to change the value range of parameter Timeresourcepool to Bit String(Size {10, 11,…,160}).
Proposal 5: Adopt Text Proposal 4 for 38.213.
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