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Introduction
In RAN #86, the following issues were discussed and identified as remaining open issues for physical layer structure to be addressed [1] in RAN1 #100:
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	Remaining issue in RAN1
	RAN2 impact

	PHY
Layer
Structure
	A1
	TBS determination
	Depends on the outcome of RAN1 discussion

	
	A2
	Initialization of the scrambling sequence generators for 2nd stage SCI and data transmitted on PSSCH, 1st stage SCI transmitted on PSCCH, and sidelink master information transmitted on PSBCH
	No

	
	A3
	PSSCH DMRS pattern in frequency domain (whether to support either or both Type 1 and Type 2, details on multiplexing of different ports for PSSCH DMRS)
	Depends on the outcome of RAN1 discussion

	
	A4
	Cyclic shift determination for PSFCH sequence
	No

	
	A5
	Details on 2nd stage SCI format(s)
	No

	
	A6
	Frequency domain OCC design for PSCCH DMRS
	No

	
	A7
	Remaining details of time and frequency resource indication in 1st SCI
	No

	
	A8
	Details of ECP
	Depends on the outcome of RAN1 discussion



In RAN1 #100 e-meeting, some of the remaining issues were discussed and following agreements have been made as a progress:

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 sidelink TBS determination, N_RE’ and/or N_RE are calculated based on the procedure step 1) in 5.1.3.2 Transport block size determination of TS38.214 with the following considerations.
· For the number of PSSCH symbols,
· AGC symbol and GP symbol in the end of slot are excluded. 
· PSCCH overhead
· The exact number of REs for PSCCH (including PSCCH DMRS) is considered
· 2nd SCI overhead
· FFS: How to consider the 2nd SCI 
· FFS: How to handle the relationship between PSSCH TBS determination and 2nd stage SCI modulated symbols determination. 
· FFS: how to consider PSFCH, PSSCH DMRS, GP symbols before PSFCH, SL PT-RS, SL CSI-RS
· FFS: N_oh^PRB is introduced or not
· It is RAN1’s understanding that a UE is not expected to receive a retransmission with a TB size that is different from the last valid TB size signalled for this TB.
· Note: The design will be such that the TBS is the same between a transmission and its re-transmission(s).
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.
The corresponding TPs to be discussed in the next meeting.
 
Agreements
· For frequency domain DMRS pattern for PSSCH, support only DMRS configuration type 1. 
· The "Number of DMRS ports" field in 1st stage SCI indicates DMRS port(s) of PSSCH with one bit. 
· "0" means to use a port 1000 and "1" means to use tow ports 1000/1001. 
· Both PSSCH antenna ports are defined to be CDM group 0. 
· Note: how to capture this is up to editors. 
· PSSCH is rate-matched around PSSCH DMRS REs within a resource block used for transmission of PSSCH 
· Note: The REs not used for DMRS in the DMRS symbol will be used for PSSCH, PSCCH, or 2nd SCI mapping.

In this contribution, we discuss further on the remaining open issues which have not been discussed  to finalize Rel-16 NR V2X WI.

Remaining Issues
DM-RS Tx parameter restriction based on retransmission number
In Mode 2, given that multiple time domain DM-RS patterns are configured for a resource pool, a Mode-2 UE should determine a DM-RS pattern for a PSSCH transmission based on the channel condition as well as other transmission parameters. In order to guarantee the sidelink performance and a unified UE behavior for a certain channel condition, scheduling parameters can be restricted to a certain range based on the channel condition and other transmission parameters. Note that the DM-RS time domain pattern should be considered as a part of the scheduling parameter as it needs to be adapted based on the link quality.
In many cases of NR V2X, a Tx UE may not know the channel condition or may have out-dated channel state information of a Rx UE including groupcast and unicast. In those cases, the CSI feedback for unicast can be disabled while HARQ feedback is still enabled to improve reliability. 
In general, increased DM-RS density for a retransmission will help reducing PSSCH reception errors especially under high Doppler and/or low SNR scenario. Considering that there are many cases where a Tx UE may not know the accurate channel condition for initial transmission and retransmission, the DM-RS patterns should be restricted to higher DM-RS density for retransmissions to avoid the situation that a Rx UE keeps having erroneous PSSCH reception due to poor channel estimation quality.
Proposal 1: A Tx UE is restricted to a subset of DM-RS time patterns with higher DM-RS density for retransmission for better channel estimation quality.
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SCI-2 format
In Two-stage SCI, SCI-1 is used mainly for sensing and the SCI-2 is used for the associated PSSCH scheduling. Since Two-stage SCI has been agreed to use for all cast types and each cast type may have different SCI-2 contents (e.g., due to HARQ support, CSI trigger, necessity of source-ID, etc.), at least different SCI format has to be defined for each cast type. In addition, for groupcast, a different SCI-2 format could be used based on HARQ option (e.g., Option-1 or Option-2). Therefore, the SCI-2 overhead can be minimized.
Proposal 2: A different SCI-2 format is defined according to cast type, and/or HARQ option for groupcast.

HARQ feedback indicator
It has been agreed that HARQ feedback request is explicitly indicated in SCI for the corresponding PSSCH transmission when PSFCH resource is configured in the resource pool. When HARQ feedback is not required for a PSSCH transmission, it is beneficial not to include HARQ related parameters in SCI-2 for better coverage. Therefore, the HARQ feedback indicator should be included in SCI-1 (i.e., SCI format 0-1) and the SCI-2 format is different based on whether HARQ feedback is requested or not in the associated SCI-1.
Proposal 3: HARQ feedback indicated is included in SCI-1 and its associated SCI-2 format is determined based on HARQ feedback is requested or not.

MCS table indication
In RAN1 #98bis meeting, it was agreed that three MCS tables are agreed for SL transmission and at least one MCS table is (pre)-configured for each resource pool. Considering one resource pool is agreed to support multiple QoS, it is beneficial to (pre)-configure more than one MCS table for each resource pool and a UE can select a MCS table suitable for the QoS of TB without switching resource pool.  Furthermore, such TBs can be aperiodic so it is important that the MCS table selection shall be indicated with the TB in a dynamic manner. For example, the MCS information carried in SCI-1 can include a MCS table indication.
Proposal 4: Support MCS table indication in SCI-1.   

Conclusion
In this contribution, we provide our views on remaining issues of physical layer structures design. Our proposals are as follows: 

Proposal 1: A Tx UE is restricted to a subset of DM-RS time patterns with higher DM-RS density for retransmission for better channel estimation quality.
Proposal 2: A different SCI-2 format is defined according to cast type, and/or HARQ option for groupcast.
Proposal 3: HARQ feedback indicated is included in SCI-1 and its associated SCI-2 format is determined based on HARQ feedback is requested or not.
Proposal 4: Support MCS table indication in SCI-1.   
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