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Introduction
In this contribution, we discuss remaining issues and corrections for NR V2X specifications regarding physical layer structure.
PSFCH Mapping
The specification text about PSFCH mapping could lead to confusion about the  and  values when mapping PSFCH resources. This largely stems from the use of terms “first PSFCH symbol” and duplicating PSFCH on the preceding symbol, leading to unclear definition of which is the PSFCH symbol and whether the duplicate is considered the first symbol.
There is also the potential for an incorrect interpretation that DMRS, PTRS, and CSIRS can be mapped to a PSFCH symbol.
[bookmark: _Toc53738147]Proposal 1: Adopt the following text proposal in 38.211 to clarify PSFCH symbol mapping.
	Reason for change:
	Potential ambiguity about which symbol is the PSFCH symbol and which one is the duplicate.

	
	

	Summary of change:
	Clarify that there is only one PSFCH symbol and how the sequence is generated.


	
	

	Consequences if not approved:
	Potential to incorrectly generate the PSFCH sequence.

	
	

	Clauses affected:
	8.2.1, 8.3.4.2.1, 8.3.4.2.2



----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.2.1	General
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2
<<<<<unchanged text omitted>>>>>
8.3.4.2.1 Sequence generation
<<<<<unchanged text omitted>>>>>
-	 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];
<<<<<unchanged text omitted>>>>>
8.3.4.2.2 Mapping to physical resources
<<<<<unchanged text omitted>>>>>
The resource elements used for the PSFCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the immediately preceding OFDM symbol.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------
Furthermore, the OFDM symbol index where PSFCH is mapped is not defined in specifications.
[bookmark: _Toc53738148]Proposal 2: Adopt the following text proposal in 38.213 to define where PSFCH is mapped.
	Reason for change:
	The location of the PSFCH symbol is not defined in specifications

	
	

	Summary of change:
	Explicitly state that the PSFCH is two symbols after the last PSSCH symbol.


	
	

	Consequences if not approved:
	Incomplete specification regarding where the PSFCH symbol is.

	
	

	Clauses affected:
	16.3



----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
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. In a slot with PSFCH transmission occasion, PSFCH resources are in the OFDM symbol that is two symbols after the last OFDM symbol with PSSCH resources in that slot.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
Second-stage Control Rate-matching
In TS 38.212, the number of PSCCH REs in a symbol ,   is subtracted from the number of PSCCH REs in that symbol,  to produce , which is defined as the number of resource elements that can be used for transmission of the 2nd-stage SCI in symbol . However, there are symbols where 2nd-stage SCI cannot be mapped, e.g. before the first symbol with PSSCH DMRS. Including REs from those symbols in the  could lead to inconsistency and  values greater than the number of REs available for SCI-2 if  is interpreted to be non-zero for those symbols. The following TP to TS 38.212 clarifies the text to avoid such an interpretation.
[bookmark: _Toc53738149]Proposal 3: Adopt the following text proposal in 38.212 to avoid incorrection interpretation of the number of REs available for 2nd-stage control.
	Reason for change:
	Current specifications is not clear that REs in symbols before the first PSSCH DMRS symbol should not be included in 2nd-stage control rate-matching calculations.

	
	

	Summary of change:
	Explicitly state that only REs in symbols where PSSCH can be mapped are counted in the 2nd-stage control rate-matching equation.


	
	

	Consequences if not approved:
	Potential inconsistency between UEs about the number of 2nd-stage control REs.

	
	

	Clauses affected:
	8.4.4



----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<<<unchanged text omitted>>>>>
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 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, .
-	 =  -  in a symbol where the 2nd-stage SCI can be mapped, and 0 otherwise.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Conclusion
Proposal 1: Adopt the following text proposal in 38.211 to clarify PSFCH symbol mapping.
	Reason for change:
	Potential ambiguity about which symbol is the PSFCH symbol and which one is the duplicate.

	
	

	Summary of change:
	Clarify that there is only one PSFCH symbol and how the sequence is generated.


	
	

	Consequences if not approved:
	Potential to incorrectly generate the PSFCH sequence.

	
	

	Clauses affected:
	8.2.1, 8.3.4.2.1, 8.3.4.2.2



----------------------------------------------------begin text proposal for 38.211----------------------------------------------------
8.2.1	General
The OFDM symbol immediately following the last symbol used for PSSCH, PSFCH, or S-SSB serves as a guard symbol. 
The first OFDM symbol of a PSSCH and its associated PSCCH is duplicated as described in clauses 8.3.1.5 and 8.3.2.3. The first OFDM symbol of a PSFCH is duplicated as described in clause 8.3.4.2.2
<<<<<unchanged text omitted>>>>>
8.3.4.2.1 Sequence generation
<<<<<unchanged text omitted>>>>>
-	 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];
<<<<<unchanged text omitted>>>>>
8.3.4.2.2 Mapping to physical resources
<<<<<unchanged text omitted>>>>>
The resource elements used for the PSFCH in the first OFDM symbol in the mapping operation above, including any DM-RS, PT-RS, or CSI-RS occurring in the first OFDM symbol, shall be duplicated in the immediately preceding OFDM symbol.
-----------------------------------------------------end text proposal for 38.211-----------------------------------------------------

Proposal 2: Adopt the following text proposal in 38.213 to define where PSFCH is mapped.
	Reason for change:
	The location of the PSFCH symbol is not defined in specifications

	
	

	Summary of change:
	[bookmark: _GoBack]Explicitly state that the PSFCH is two symbols after the last PSSCH symbol.


	
	

	Consequences if not approved:
	Incomplete specification regarding where the PSFCH symbol is.

	
	

	Clauses affected:
	16.3



----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
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. In a slot with PSFCH transmission occasion, PSFCH resources are in the OFDM symbol that is two symbols after the last OFDM symbol with PSSCH resources in that slot.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------

Proposal 3: Adopt the following text proposal in 38.212 to avoid incorrection interpretation of the number of REs available for 2nd-stage control.
	Reason for change:
	Current specifications is not clear that REs in symbols before the first PSSCH DMRS symbol should not be included in 2nd-stage control rate-matching calculations.

	
	

	Summary of change:
	Explicitly state that only REs in symbols where PSSCH can be mapped are counted in the 2nd-stage control rate-matching equation.


	
	

	Consequences if not approved:
	Potential inconsistency between UEs about the number of 2nd-stage control REs.

	
	

	Clauses affected:
	8.4.4



----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.4	Rate Matching
<<<<<unchanged text omitted>>>>>
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 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, .
-	 =  -  in a symbol where the 2nd-stage SCI can be mapped, and 0 otherwise.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
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