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Introduction
In this contribution, we discuss open issues and corrections for NR V2X specifications regarding physical layer structure.
First-Stage Control
TS 38.212 [2], limits when PSSCH DMRS and PSCCH can be mapped to the same symbol:
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 subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs.
How to apply this restriction has not been defined in specifications. A simple method using configuration was proposed in [7], where the PSCCH is (pre-)configured to have the same size as a sub-channel when sub-channel size is smaller than 20 PRBs.
[bookmark: _Toc47710376]Proposal 1: Adopt the following changing to configure the number of PSCCH PRBs to the sub-channel size when the sub-channel size is < 20 PRBs
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
8.2.2 PSSCH DM-RS transmission procedure
<<<unchanged text omitted>>>
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 subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. The UE expects to be configured with a number of RBs for PSCCH, indicated by higher layer parameter sl-FreqResourcePSCCH, equal to the sub-channel size, indicated by higher layer parameter sl-SubchannelSize, when sl-SubchannelSize < 20.
-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------
Second-Stage Control
Maximum Number of Coded Bits
In RAN1 101-e, it was agreed to limit the number of coded bits to either 2048 or 4096 with a decision between the two to be made in RAN1 102-e [6]:
Agreements:
In Rel-16, a UE is not expected to have the number of bits after rate matching for 2nd SCI more than K = [2048 or 4096]
· To down-select one of the above two values in the next meeting
Based on TS 38.212, the sizes of SCI formats 2A and 2B can be up to 59 and 72, respectively. Using the two potential values for K, we obtain minimum effective coding rate values of 59/2048 = 0.028 and 72/2048 = 0.035, for SCI formats 2A and 2B, respectively. The minimum coding rate in the low-spectral efficiency 64-QAM MCS table is 60/2048. Since the smallest beta offset is 1.125, when MCS0 is used, the maximum coding rate of SCI-2 would be ~54/2048. This implies that MCS0 cannot be used with either SCI 2A or SCI 2B in many cases. This limitation will likely extend to higher MCS values in practice because since SCI-2 provides information for reporting feedback and does not have HARQ itself, it needs to be more reliable than SL-SCH. Therefore, there will be limitations on usable MCS values if K is 2048.
Observation 1: Setting the maximum number of SCI-2 coded bits to 2048, limits the useable MCS values in high reliability applications
[bookmark: _Toc47710377]Proposal 2: Adopt the following change in 38.212, setting the maximum number of SCI-2 coding bits, K, to 4096
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<unchanged text omitted>>>
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
Number of Coded Modulation Symbols
PSSCH and second-stage control are not mapped to resources used for PSCCH. Therefore, those resources should not be counted as available for PSSCH when determining the number of resource element that can be used for transmission of the second-stage SCI on a given OFDM symbol. The calculation of  should be updated to clearly reflect this point. Otherwise, the number of REs for second-stage control is over estimated and the effective coding rate could be significantly higher than intended.
[bookmark: _Toc47710378]Proposal 3: Adopti the following change in 38.212, clarifying that PSCCH REs are not available for transmission of second-stage SCI
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<unchanged text omitted>>>
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214]. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  -  - 
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
Sidelink Slot Format Indication
In RAN1 100-e [5], a working assumption was made that the set of slots usable for sidelink only includes slots with the required number and location of symbols semi-statically configured for UL in TDD-UL-DL-ConfigCommon:
Agreements:
For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity based on Subclause 14.1.5 of TS36.213 with the following modifications.
· FFS: Periodicity and L_bitmap value
· The slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing reference is in use, or DFN 0 otherwise
· The following procedure is used. 
· The set includes all the slots except the following slots:  
· Slots in which SLSS resource is configured, 
· (Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
· X is sl-LengthSymbols
· Y is sl-StartSymbol
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213
During the discussion in RAN1 101-e, the issue of whether the working assumption could be interpreted to mean that the TDD configuration information can only be obtained from (pre-)configuration, conflicting with receiving the slot configuration from the sl-TDD-Config-r16 field in PSBCH. Such an interpretation would cause issues when in-coverage UEs are trying to communicate with out-of-coverage UEs, potentially requiring the network to not use a TDD configuration for Uu that conflicts with the sidelink (pre-)configuration, which is a significant restriction on the network. UEs should be able to obtain TDD configuration from PSBCH or (pre-)configuration and the procedure for determining sl-TDD-Config-r16 from (pre-)configuration ensures consistency between in-coverage and out-of-coverage UEs.
[bookmark: _Toc47710379]Proposal 4: update the working assumption on slot configuration as follows: “(Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon or sl-TDD-Config-r16 in PSBCH”
Conclusion
Proposal 1: Adopt the following changing to configure the number of PSCCH PRBs to the sub-channel size when the sub-channel size is < 20 PRBs
----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
8.2.2 PSSCH DM-RS transmission procedure
<<<unchanged text omitted>>>
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 subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs. The UE expects to be configured with a number of RBs for PSCCH, indicated by higher layer parameter sl-FreqResourcePSCCH, equal to the sub-channel size, indicated by higher layer parameter sl-SubchannelSize, when sl-SubchannelSize < 20.
-----------------------------------------------------end text proposal for 38.214-----------------------------------------------------

Proposal 2: Adopt the following change in 38.212, setting the maximum number of SCI-2 coding bits, K, to 4096
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<unchanged text omitted>>>
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 3: Adopti the following change in 38.212, clarifying that PSCCH REs are not available for transmission of second-stage SCI
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<unchanged text omitted>>>
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214]. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  -  - 
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 4: update the working assumption on slot configuration as follows: “(Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon or sl-TDD-Config-r16 in PSBCH”
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