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1. Introduction 
In the RAN1#100bis-e meeting, the remaining physical layer issues of 5G V2X with NR sidelink were discussed mainly focusing on the following aspects: TBS determination for PSSCH, resource pool configuration (subchannel/pool size), resource pool configuration signaling (periodicity/bitmap length/excluded slots/reserved slots) and indication of MCS table. There are many remaining issues that need further discussions and decisions especially regarding TBS determination for PSSCH and resource pool configuration. In this contribution, we make further discussions on the remaining issues and propose the text proposals. 
2. [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Discussions on the remaining issues
TBS determination for PSSCH
Regarding TBS determination for PSSCH, the following agreements were reached in previous meetings.  
Agreement:
· For sidelink TBS determination, the procedure steps 2), 3), and 4) in 5.1.3.2 Transport block size determination of TS38.214 are reused.
Agreements:
· For 2nd SCI overhead in the TBS determination, the actual number of REs occupied by the 2nd SCI is used.
Agreements:
· For PSFCH overhead in the TBS determination, use the number of PSFCH symbols indicated by SCI.  
· For PSSCH DMRS overhead in the TBS determination, the reference  number of REs occupied by PSSCH DMRS is used, where the reference number of REs is the average number of DMRS REs among (pre-)configured patterns.
· For CSI-RS and PT-RS overheads in the TBS determination, a new higher layer parameter, e.g., sl-xOverhead, is introduced per resource pool.

2nd-stage SCI overhead determination
As shown above, it was agreed that the actual number of REs occupied by the 2nd-stage SCI is used for TBS determination of PSSCH. However, as discussed in the previous meeting by many companies there is a circular-dependency between the determination of the number of coded modulation symbols for 2nd-stage SCI and the determination of TBS for PSSCH.  The circular-dependency shall be fixed to enable the determination of the 2nd-stage SCI overhead before determining the TBS for PSSCH. A simple adjustment method for the determination of the 2nd-stage SCI overhead is shown as follows

In this way, the transmitter or the receiver can determine the actual number of the coded modulation symbols for 2nd-stage SCI based on the 1st-stage SCI and some relevant higher layer parameters. 
PSFCH overhead indication
For PSFCH overhead in TBS determination for PSSCH, it was agreed that the number of PSFCH symbols is indicated by SCI to allow the transmitter to control the coding rate. It means that in case of PSFCH period larger than 1 (no need of indication for PSFCH period of 0 and 1), 1-bit information of SCI is used to indicate the assumption of presence or absence of the 3-symbol PSFCH (2-symbol PSFCH plus one guard symbol) for TBS determination of PSSCH. One remaining issue is that the 1-bit PSFCH overhead indication is arranged in 1st-stage SCI or 2nd-stage SCI. In order to keep the size of 1st-stage SCI as small as possible, the PSFCH overhead indication bit can be arranged in 2nd stage SCI. In this case, the receiver firstly decodes the 1st-stage SCI and 2nd-stage SCI, then it determines the TBS of SL-SCH for the PSSCH if it needs to decode the data as per the destination ID.  
DMRS overhead calculation
Regarding PSSCH DMRS overhead in TBS determination, it was agreed that the reference number of REs occupied by PSSCH DMRS is used, where the reference number of REs is the average number of DMRS REs among (pre-)configured patterns. More details on how to calculate the reference number of REs need to be further discussed. Based on the PSFCH period, three cases can be envisioned as follows
· PSFCH disabled (i.e. period=0): one or more PSSCH DMRS time patterns of {2, 3, 4} DMRS symbols that correspond to the PSSCH duration (i.e. sl-LengthSymbols) can be (pre)configured. In this case, the reference number of DMRS REs can be calculated simply by averaging the total number of DMRS REs over the PSSCH bandwidth for all the (pre)configured DMRS patterns.
· PSFCH period = 1:  one or two PSSCH DMRS time patterns of {2, 3} DMRS symbols that correspond to the PSSCH duration (i.e. sl-LengthSymbols-3) can be (pre)configured. In this case, the reference number of DMRS REs can be calculated in similar way as the above case.
· PSFCH period > 1 (i.e. 2 or 4): in this case, there are actually two sets of (pre)configured DMRS patterns, set-1 for SL slots without PSFCH (like the case period=0) and set-2 for SL slot with PSFCH (like the case period=1) which may be implicitly (pre)configured. There are three alternatives on how to calculate the reference number of DMRS REs:
· Alt 1: select one set of the DMRS patterns as per the PSFCH overhead indication to calculate the number of the reference DMRS REs. 
· Alt 2: the number of the reference DMRS REs is calculated as the simple average of all DMRS patterns of the two sets. 
· Alt 3: the number of the reference DMRS REs is calculated as the weighted average of the two sets of DMRS patterns. For example, if PSFCH period=4, reference number of DMRS RE = 0.75*average number of DMRS REs of set-1 DMRS patterns+0.25*average number of DMRS REs of set-2 DMRS patterns. 
· Among the above 3 alternatives, we slightly prefer to the Alt. 1 due to its simplicity and consistency with the PSFCH overhead indication. 
Proposal 1: Apply the text proposal on TBS determination for PSSCH. 
----------------------------------Begin text proposal for 38.214 Section 8.1.3.2---------------------------------
The UE shall first determine the number of REs (NRE) within the slot.
· A UE first determines the number of REs allocated for PSSCH within a PRB () by , where  
·  denotes the number of subcarriers per PRB.
·  denotes the number of OFDM symbols in the slot excluding the first and the last symbols.
·  denotes the number of PSFCH symbols per sidelink slot if PSFCH overhead indication in SCI format [0-2] is set to 1 or PSFCH period is 1, otherwise .
·  the overhead which is configured by higher layer parameter sl_xOverhead. If xOverhead is not configured,  is set to 0. 
· A UE determines the total number of REs allocated for PSSCH () by , where
·  nPRB is the total number of allocated PRBs for the scheduled PSSCH.
·  the reference number of DMRS REs for PSSCH which is the average of DMRS REs for the (pre)configured DMRS patterns corresponding to the PSFCH overhead indication of SCI format [0-2]. 
·  the number of total REs occupied by the PSCCH.
·  the number of total REs occupied by the 2nd-stage SCI which can be calculated as
  where ,  and  represent the layer number, channel coding rate and modulation order indicated by the associated SCI format 0-1 and other terms are same as those in 8.4.4 of [5, TS 38.212]
Then, proceed with steps 2-4 as defined in Clause 5.1.3.2.
----------------------------------- End text proposal for 38.214 Section 8.1.3.2---------------------------------------
Resource pool configuration 
For resource pool configuration, it was agreed that slots for a resource pool are (pre-)configured with bitmap, which is applied with periodicity in the similar way as in LTE V2X. In RAN1#100-e meeting, the working assumptions were reached about the resource pool configuration as follows
Agreement:
· For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity. 
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.

In RAN1#100bis-e meeting, there are intensive discussions on the resource pool configurations including the aspect of subchannel size/pool size and the configuration signaling related aspects e.g. periodicity, bitmap length and the slots which shall be excluded from the resource pool. However, no agreements and consensus were reached in the previous meeting.  
Number of PRBs for resource pool
If it is allowed that the configured PRBs for resource pool is not a multiple of subchannel size, it will lead to one or more subchannels with different subchannel sizes from other subchannels in the resource pool. This will complicate to some extent the sidelink operations in various aspects e.g. TBS determination, resource (de)mapping for DMRS and control/data, rate matching, channel sensing and measurement operations and so on. Considering the limited time for Rel-16 maintenance and the chairman's guidance at the previous meeting that any new RRC parameters are highly discouraged, we prefer to only support the resource pool sizes that are multiple times of the subchannel size in Rel-16. The issue of remaining PRBs could be alleviated to some extent if appropriate subchannel size is (pre)configured. 
Resource pool configuration signaling
In the email discussion [100b-e-NR-5G_V2X_NRSL-PHYstructure-03] regarding signaling resource pool for periodicity of resource pool bitmap, length of bitmap, excluded slots and reserved slots, the following proposals were discussed without consensus. Thus these aspects need to be further discussed in this meeting. 
Proposal 1 (NOT consensus)
- For the periodicity of resource pool bitmap, 10240 ms is used.
- note: The UL slot(s) derived by out of coverage UE from PSBCH or preconfiguration should be aligned with that derived by in coverage UE from TDD-UL-DL-ConfigCommon
Proposal 2 (NOT consensus)
-   The possible values for the bitmap length for the slots of resource pool configuration are1,2,3,…, 10,11,12, …, 160.
-   FFS: other values
Proposal 3 (NOT consensus)
-          Confirm the following WA made in RAN1#100-ewith the note
(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`
-  note: The UL slot(s) derived by out of coverage UE from PSBCH or preconfiguration should be aligned with that derived by in coverage UE from TDD-UL-DL-ConfigCommon.
Proposal 4 (NOT consensus)
-  Confirm the following WA made in RAN1#100-eUse reserved slot similarly as defined LTE-V2X procedure.
 (Working assumption)  reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213.

Regarding the periodicity for the resource pool bitmap, we support 10240 ms as the periodicity to apply the resource pool bitmap in the same manner as LTE SL. 
For the bitmap length for slots of resource pool configuration, we support the bitmap length in range of 10 to 160 (which is the S-SSB period for 1ms slot duration). The signaling details e.g. the full range or only partial bitmap lengths in this range are supported could be left to RAN2 decisions. 
The main concern of email discussions focused on how to identify the cell-specific uplink slot set to apply the resource pool bitmap. For the UEs in network coverage, they identify the uplink slots based on the cell-specific RRC signaling TDD-UL-DL-ConfigCommon which can flexibly configure the slot format (DL slot, UL slot, Flexible slot or mixed slot with DL/UL/flexible symbols) in single pattern or two consecutive patterns. On the other hand, the UEs out of network coverage identify the uplink slots based on SL_TDD_Config of the PSBCH (if SyncRef UE is selected) or pre-configurations. It was agreed in RAN1#100bis-e that 12 bits (1+4+7 for indications of patterns, periods and UL slots respectively) are used for SL_TDD_Config, which means that it has much lower flexibility to configure the UL slots than the RRC signaling TDD-UL-DL-ConfigCommon. As discussed in the previous e-meeting, the potential mismatch between the cell-specific RRC signaling TDD-UL-DL-ConfigCommon and SL_TDD_Config indicated by PSBCH could be resolved by two alternatives
· Alt. 1: define a rule to derive the UL slots for SL resource pool bitmap from the UL slots configured by the RRC signaling TDD-UL-DL-ConfigCommon such that UL slots derived by out of coverage UE from PSBCH or preconfiguration should be aligned with that derived by in coverage UE from TDD-UL-DL-ConfigCommon.
· Alt. 2: define a new RRC signaling SL-TDD-ConfigCommon for SL operation based on TDD-UL-DL-Configuration, which has the same content/format as SL-TDD-Config in PSBCH for out-of-coverage UE. 
In our view, the two alternatives are both feasible. We slightly prefer to Alt. 2 considering that it may reduce the standardization efforts especially in RAN1. 
Regarding the potential reserved slots, we support to confirm the working assumption that reserved slots are defined in LTE SL manner. 
Based on above discussions, we propose the following proposals
Proposal 2:  For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap over the periodicity as follows
· The periodicity of resource pool bitmap is 10240 ms.
· The bitmap length for the slots of resource pool configuration is in range of 10 to 160.
· Confirm the following WA made in RAN1#100-e with update
· (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 SL-TDD-ConfigCommon, where X is sl-LengthSymbols and Y is sl_StartSymbol.
Note: SL-TDD-ConfigCommon configured based on TDD-UL-DL-ConfigCommon such that the UL slots derived by out of coverage UE from PSBCH shall be aligned with that derived by in coverage UE from SL-TDD-ConfigCommon.
· Confirm the following WA made in RAN1#100-e
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS 36.213.

Proposal 3: Apply the text proposal for resource pool configuration.
--------------------------------Begin text proposal for TS 38.214 Section 8-----------------------------------
A UE can be configured by higher layers with one or more sidelink resource pools. A sidelink resource pool can be for transmission of PSSCH, as described in Clause 8.1, or for reception of PSSCH, as described in Clause 8.3 and can be associated with either sidelink resource allocation mode 1 or sidelink resource allocation mode 2.
In the frequency domain, a sidelink resource pool consists of numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and subchannelsize are higher layer parameters.
In the frequency domain, a sidelink resource pool consists of numSubchannel contiguous sub-channels. A sub-channel consists of subchannelsize contiguous PRBs, where numSubchannel and subchannelsize are higher layer parameters.
The set of slots that may belong to a sidelink resource pool include all the UL slots indicated by [SL-TDD-ConfigCommon] within the SFN cycle of 10240ms 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 UL 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 signaling TDD-UL-DL-ConfigCommon [and the associated preconfigured signaling], where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
· The reserved slots which are determined by the following steps.
1) the remaining slots excluding  slots and  slots from the set of all the  slots are denoted by  arranged in increasing order of slot index. 
2) a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-  The UE determines the set of slots assigned to a sidelink resource pool as follows:
-  a bitmap  associated with the resource pool is used where  the length of the bitmap is configured by higher layers.
-  a slot  belongs to the slot pool if  where .

The UE determines the set of resource blocks assigned to a sidelink resource pool as follows:
-	The resource block pool consists of  sub-channels where  is given by higher layer parameter sl-NumSubchannel.
-	The sub-channel m for  consists of a set of  contiguous resource blocks with the physical resource block number  for  where  and  are given by higher layer parameters sl_StartRB-Subchannel and sl-SubchannelSize, respectively

--------------------------------End text proposal for TS 38.214 Section 8-----------------------------------
Initialization of scrambling sequences
For the scrambling sequence for PSCCH, the scrambling sequence generator could be initialized with a fixed value at the start of every PSCCH slot (as done in LTE V2X), or the scrambling sequence generator could be initialized with a parameter that is (pre)configured in the resource pool configuration in similar manner to NR Uu PDCCH. 
For the scrambling sequences for SCI-2 and the data part over PSSCH, both the scrambling sequence generator could be initialized with the decimal representation of CRC on the PSCCH associated with the PSSCH. 
Proposal 4: Apply the text proposal for the scrambling sequences for PSSCH and PSCCH.
 -----------------------Text Proposal for 38.211 Section 8.3.1.1--------------------
<<unchanged text omitted>>
where the scrambling sequence  is given by clause 5.2.1 and
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].
-	for 
-	
-	The scrambling sequence generator shall be initialized with

where the quantity  equals the decimal representation of CRC on the PSCCH associated with the PSSCH according to  with  and  given by clause 7.3.2 in [TS 38.212].

-----------------------Text Proposal for 38.211 Section 8.3.2.1--------------------
<<unchanged text omitted>>
where the scrambling sequence  is given by clause 5.2.1. The scrambling sequence generator shall be initialized with 

where
 is given by the higher-layer parameter sl-DMRS-ScreambleID in resource pool (re)configuration.

OCC for PSCCH DMRS
In the email discussion [99-NR-07], the following was agreed. Agreement: 
· NR PDCCH DMRS sequence is the baseline for PSCCH DMRS sequence at least with the following modification. 
· n_ID is determined by a (pre-)configured value per resource pool 
· Frequency-domain OCC is applied, one of the [2 or 3 or 4] OCCs is randomly selected by the Tx UE. 
· Note: there is no (pre-)configuration on the number of OCCs



Regarding the number of OCC among 2, 3 or 4, considering that there are 3 PSCCH DMRS REs per PRB, the choice of 3 OCCs is preferred. The text proposals for PSCCH DMRS are provided as follows
Proposal 5: Apply the following text proposal for PSCCH DMRS. 
-----------------------Begin text proposal for 38.211 Section 8.4.1.3--------------------
[bookmark: _Toc29230467]8.4.1.3.1	Sequence generation
The sequence  shall be generated according to

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,  is the slot number within a frame, and
-	 is given by the higher-layer parameter sl-DMRS-ScreambleID in resource pool (re)configuration. 

[bookmark: _Toc29230468]8.4.1.3.2	Mapping to physical resources
The sequence  shall be multiplied with the amplitude scaling factor  in order to conform to the transmit power specified in [5, 38.213] and mapped in sequence starting with  to resource elements  in a slot on antenna port  according to

where  is given by Table 8.4.1.3.2-1 and the following conditions are fulfilled
-	  is randomly selected by the UE among {0,1,2}.
· they are within the resource elements constituting the PSCCH
The reference point for  is subcarrier 0 in common resource block 0.
The quantity  is the OFDM symbol number within the slot.
Table 8.4.1.3.2-1: The parameter 
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-----------------------End text proposal for 38.211 Section 8.4.1.3--------------------

3. Conclusions
In this contribution we made further discussions on the remaining issues about NR V2X sidelink physical layer structure and proposed the corresponding text proposals for the relevant Rel-16 specifications. 
Proposal 1: Apply the text proposal on TBS determination for PSSCH. 
Proposal 2:  For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap over the periodicity as follows
· The periodicity of resource pool bitmap is 10240 ms.
· The bitmap length for the slots of resource pool configuration is in range of 10 to 160.
· Confirm the following WA made in RAN1#100-e with update
· (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 SL-TDD-ConfigCommon, where X is sl-LengthSymbols and Y is sl_StartSymbol.
Note: SL-TDD-ConfigCommon configured based on TDD-UL-DL-ConfigCommon such that the UL slots derived by out of coverage UE from PSBCH shall be aligned with that derived by in coverage UE from SL-TDD-ConfigCommon.
· Confirm the following WA made in RAN1#100-e
· (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS 36.213.
Proposal 3: Apply the text proposal for resource pool configuration.
Proposal 4: Apply the text proposal for the scrambling sequences for PSSCH and PSCCH.
Proposal 5: Apply the following text proposal for PSCCH DMRS.
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