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1. Introduction
In this contribution, we provide our views on some remaining issues related to SL physical layer structure design as follows. In this contribution, we will discuss these aspects.
· Resource pool configuration in the time domain
· Correction on SCI field name
· Correction on PT-RS resource mapping
· Correction on precoding of PSCCH DMRS
2. Discussion
2.1 Resource pool configuration in the time domain
In the previous meeting, the following agreements and working assumptions were achieved concerning the configuration of the sidelink resource pool in time domain.
	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
Working assumption
· For the number of PRBs for resource pool, allow configuration of all number of PRBs in a SL BWP. 
· FFS until RAN1#100bis-e whether/how to deal with remaining PRBs if the configured PRBs for resource pool is not a multiple of subchannel size.


Regarding the slot allocation of a sidelink resource pool, several issues need to be solved:
· Pool determination with tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration
According to the agreement, the bitmap of resource pool configuration is applied to the resources provided by a TDD-UL-DL-ConfigCommon from tdd-UL-DL-ConfigurationCommon in SIB1 or sl-TDD-Configuration in pre-configuration. In this case, to provide a unified SL resource set for in-coverage and out-of-coverage, the TDD-UL-DL-ConfigCommon in NR SIB1 and in pre-configuration must be fully aligned, which means that gNB cannot adjust its UL-DL allocation according to varying traffic, resulting in a significant constraint on Uu transmission.
	[bookmark: _Toc46439427][bookmark: _Toc46444264][bookmark: _Toc46487025][bookmark: _Toc52836903][bookmark: _Toc52837911][bookmark: _Toc53006551]TS 38.331
5.8.9.4.3	Transmission of MasterInformationBlockSidelink message
The UE shall set the contents of the MasterInformationBlockSidelink message as follows:
1>	if in coverage on the frequency used for the NR sidelink communication as defined in TS 38.304 [20].
2>	set inCoverage to true;
2>	if tdd-UL-DL-ConfigurationCommon is included in the received SIB1:
3>	set sl-TDD-Config to the value representing the same meaning as that is included in tdd-UL-DL-ConfigurationCommon;


Furthermore, it is currently specified in TS 38.331 that sl-TDD-Config in PSBCH of an in-coverage UE must be set to the same meaning as tdd-UL-DL-ConfigurationCommon in SIB1. However, since the precision w used in the conversion between sl-TDD-Config and tdd-UL-DL-ConfigurationCommon may be limited to up to 8 slots, it is impossible to set sl-TDD-Config to indicate the same number of SL slots as the acquired tdd-UL-DL-ConfigurationCommon if the number of UL slots satisfying starting symbol and symbol length requirement in tdd-UL-DL-ConfigurationCommon is not multiple of w. In this case, if the in-coverage UE uses tdd-UL-DL-ConfigurationCommon for pool determination while the partial-coverage UE uses a received sl-TDD-Config, they will fail to communicate with each other.
The alignment issue also exists in the inter-RAT case [1]. It is noted that some LTE configurations having DLs at the end of a TDD periodicity are not compatible with pre-configured NR TDD configuration. In these deployments, even if the resource pool bitmaps obtained from the LTE eNB and the bitmaps of pre-configuration are identical, the actually derived resource pools are still not aligned, thus depriving of communicating between in-coverage and partial-coverage/out-of-coverage UEs. 


Figure 1 LTE TDD Config #6 with end-loaded DL subframe
[bookmark: _Ref53486382]Observation 1: In-coverage and partial-coverage UE are not able to communicate if the UE applies resource pool bitmap to pre-configured TDD-UL-DL-ConfigCommon when determining the resource pool in inter-RAT and intra-RAT case.
This issue can be resolved if the resource pool bitmap is derived from the SL TDD pattern indicated by a determined PSBCH. More specifically, using PSBCH for pool derivation has the following benefits:
1. The gNB can still modify its UL-DL resource allocation, as long as the modified UL ratios still comply with the corresponding uplink resources of the SL-TDD-Config in PSBCH.
2. The resource pools derived by in-coverage UE, partial-coverage UE, and out-of-coverage UE are identical so that they can communicate with each other.
[bookmark: _Ref53686671]Proposal 1:If a UE derives SL-TDD-Config based on the tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16, it uses the derived SL-TDD-Config for resource pool determination. Otherwise, it uses a received SL-TDD-Config for pool determination.

TP#1 for 38.214
	The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter SL-TDD-Config described in clause 5.8.9.4.3 in [TS38.331] tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.



· Pool determination without tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration
SL operation may be performed on FDD based or ITS band where there is neither tdd-UL-DL-ConfigurationCommon nor sl-TDD-Configuration, the procedure to derive the slots available for SL in these cases should be specified. All slots satisfy X and Y requirement in these cases, so  should be set to 0. 
[bookmark: _Ref53486391]Observation 2: When SL transmission are performed on FDD based or ITS band where there may be no tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration,  should be set to 0.
[bookmark: _Ref53486417]Proposal 2: Agree the TP#2 for TS 38.214.
TP#2 for 38.214
	The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively. For paired spectrum, or if tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration-r16 are not provided for a spectrum indicated with only PC5 interface in Table 5.2E.1-1 in [TS 38.101-1],.


[bookmark: _Toc24792][bookmark: _Toc6764][bookmark: _Toc939]
2.2 Correction on SCI field name
In TS 38.212, ‘HARQ process number’ in SCI format 2-A/2-B is used to represent the ID of a process maintained by a HARQ entity for SL transmission/reception. However, according to TS 38.321, the information included in SCI is named as ‘Sidelink process ID’.
	TS 38.312
[bookmark: _Toc29326640][bookmark: _Toc29327790][bookmark: _Toc36045980][bookmark: _Toc36046240][bookmark: _Toc36046386][bookmark: _Toc45209303][bookmark: _Toc51852477]8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====
[bookmark: _Toc45209304][bookmark: _Toc51852478]8.4.1.2	SCI format 2-B
SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-B:
-	HARQ process number –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====



	TS 38.321
3.1	Definitions
Sidelink transmission information: Sidelink transmission information included in a SCI for a SL-SCH transmission as specified in clause 8.3 and 8.4 of TS 38.212 [9] consists of Sidelink HARQ information including NDI, RV, Sidelink process ID, HARQ feedback enabled/disabled indicator, Sidelink identification information including cast type indicator, Source Layer-1 ID and Destination Layer-1 ID, CSI request, a priority, a communication range requirement and Zone ID.


To align the terminology across the physical layer and high layer, it is suggested to modify the ‘HARQ process number’ in TS 38.212 to ‘sidelink process ID’.
[bookmark: _Ref53486420]Proposal 3: Modifying ‘HARQ process number’ in 38.212 to ‘sidelink process ID’.
TP#3 for 38.212
	8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number sidelink process ID –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====
8.4.1.2	SCI format 2-B
SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-B:
-	HARQ process number sidelink process ID –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====


2.3 Correction on PT-RS resource mapping
For PT-RS resource mapping, in section 8.4.1.2 of 38.211, it was described as following:
	The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4.
=====omitted=====
PSSCH PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS.
A UE is not expected to receive sidelink CSI-RS and PSSCH PT-RS on the same resource elements.
=====omitted=====


The sentence highlighted in yellow, i.e., “resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH”, already means that PSSCH PT-RS is punctured by resource elements containing CSI-RS, PSCCH, or DM-RS associated with PSSCH. Therefore, the sentence highlighted in green, i.e., “PSSCH PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS” are duplicated and should be removed. 
In addition, it was agreed in the RAN1 #101e meeting that SL PR-RS should not collide with CSI-RS, which is already captured in the sentence highlighted in cyan. In other words, PT-RS should not be punctured by CSI-RS. So the “CSI-RS” in the sentence highlighted in yellow should be removed. Therefore, we propose the following TP for PT-RS resource mapping.
[bookmark: _Ref53606732]Proposal 4: The following TP for PT-RS resource mapping should be supported.
TP#4 for 38.211
	The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4.
=====omitted=====
PSSCH PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS.
A UE is not expected to receive sidelink CSI-RS and PSSCH PT-RS on the same resource elements.
=====omitted=====


2.4 Correction on precoding of PSCCH DMRS
Currently, only the precoding granularities for PSBCH and PSSCH are defined. The definition of PSCCH is missing. Therefore, the following TP is proposed.
[bookmark: _Ref53606737]Proposal 5: Agree the following TP for precoding granularity of PSCCH.
TP#5 for 38.211
	[bookmark: _Toc29230432][bookmark: _Toc36026691][bookmark: _Toc45107530][bookmark: _Toc51774199]8.2.4	Antenna ports
An antenna port is defined in clause 4.4.1. 
The following antenna ports are defined for the sidelink:
-	Antenna ports starting with 1000 for PSSCH
-	Antenna ports starting with 2000 for PSCCH
-	Antenna ports starting with 3000 for CSI-RS
-	Antenna ports starting with 4000 for S-SS/PSBCH
-	Antenna ports starting with 5000 for PSFCH
For DM-RS associated with a PSBCH, the channel over which a PSBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a S-SS/PSBCH block transmitted within the same slot, and with the same block index according to clause 8.4.3.1. 
For DM-RS associated with a PSSCH, the channel over which a PSSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same frequency resource as the scheduled PSSCH and in the same slot.
For DMRS associated with a PSCCH, the channel over which a PSCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the frequency resource as the scheduled PSCCH and in the same slot.



3. Conclusion
In this contribution, we have provided our considerations on the design of physical layer structure for NR sidelink. Some observations are as following:
Observation 1: In-coverage and partial-coverage UE are not able to communicate if the UE applies resource pool bitmap to pre-configured TDD-UL-DL-ConfigCommon when determining the resource pool in inter-RAT and intra-RAT case.
Observation 2: When SL transmission are performed on FDD based or ITS band where there may be no tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration,  should be set to 0.

Based on the discussion, we have the following proposals:
Proposal 1:If a UE derives SL-TDD-Config based on the tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16, it uses the derived SL-TDD-Config for resource pool determination. Otherwise, it uses a received SL-TDD-Config for pool determination. 
TP#1 for 38.214
	The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter SL-TDD-Config described in clause 5.8.9.4.3 in [TS38.331] tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.


Proposal 2: Agree the TP#2 for TS 38.214.
TP#2 for 38.214
	The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration if tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration is provided, otherwise , where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.


Proposal 3: Modifying ‘HARQ process number’ in 38.212 to ‘sidelink process ID’.
TP#3 for 38.212
	TS 38.312
8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ process number sidelink process ID –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====
8.4.1.2	SCI format 2-B
SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-B:
-	HARQ process number sidelink process ID –  bits as defined in clause 16.4 of [5, TS 38.213].
=====omitted=====


Proposal 4: The following TP for PT-RS resource mapping should be supported.
TP#4 for 38.211
	The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PSSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PSSCH PT-RS shall be mapped to resource elements according to
	

when all the following conditions are fulfilled
-	 is within the OFDM symbols allocated for the PSSCH transmission;
-	resource element  is not used for sidelink CSI-RS, PSCCH, nor DM-RS associated with PSSCH;
-	 and  correspond to 
The precoding matrix  is given by clause 8.3.1.4.
=====omitted=====
PSSCH PT-RS shall not be mapped to resource elements containing PSCCH or PSCCH DMRS by puncturing PSSCH PT-RS.
A UE is not expected to receive sidelink CSI-RS and PSSCH PT-RS on the same resource elements.
=====omitted=====


Proposal 5: Agree the following TP for precoding granularity of PSCCH.
TP#5 for 38.211
	8.2.4	Antenna ports
An antenna port is defined in clause 4.4.1. 
The following antenna ports are defined for the sidelink:
-	Antenna ports starting with 1000 for PSSCH
-	Antenna ports starting with 2000 for PSCCH
-	Antenna ports starting with 3000 for CSI-RS
-	Antenna ports starting with 4000 for S-SS/PSBCH
-	Antenna ports starting with 5000 for PSFCH
For DM-RS associated with a PSBCH, the channel over which a PSBCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within a S-SS/PSBCH block transmitted within the same slot, and with the same block index according to clause 8.4.3.1. 
For DM-RS associated with a PSSCH, the channel over which a PSSCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the same frequency resource as the scheduled PSSCH and in the same slot.
For DMRS associated with a PSCCH, the channel over which a PSCCH symbol on one antenna port is conveyed can be inferred from the channel over which a DM-RS symbol on the same antenna port is conveyed only if the two symbols are within the frequency resource as the scheduled PSCCH and in the same slot.
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