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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:
	[bookmark: _Hlk528874692]Category
	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 this contribution, we discuss on the remaining open issues mentioned above as well as other remaining issues we identified to finalize Rel-16 NR V2X WI.
Remaining Issues
[bookmark: _Ref525650182]TBS determination
In LTE, TBS has been determined based on the selected number of RBs scheduled and the MCS index indicated in the DCI and there was no TBS scaling according to the number of available REs for PDSCH transmission. Therefore, the effective code rate could be higher than expected due to the puncturing or rate-matching around of PDSCH REs for reference signal transmission (e.g., CRS, CSI-RS, etc.). However, in NR Uu, it has been introduced to use TBS scaling based on the available REs for PDSCH transmission which taking into account the overhead of reference signals and PDCCH.
Similar to NR Uu, the support of TBS scaling based on the available REs for PSSCH seems to be required since the overhead of reference signal won’t be less than NR Uu and there are additional overheads from AGC symbol, Gap symbol, PSFCH symbols and/or SCI-2 transmission.
Proposal 1: the overhead from AGC, GAP, reference signals, PSCCH, PSFCH and SCI-2 are taken into account to determined TBS 

DM-RS type support
In NR Uu, two types of DM-RS mapping are supported for PDSCH and PUSCH, where the Type-1 DM-RS mapping supports up to 8 DM-RS ports with a higher DM-RS density per port and the Type-2 DM-RS mapping supports up to 12 DM-RS port with a lower DM-RS density per port. Therefore, in general, Type-1 DM-RS mapping provides better channel estimation performance while Type-2 DM-RS mapping has higher multi-user multiplexing capacity for MU-MIMO operation with more orthogonal DM-RS ports. 
It was agreed [2] that Release 15 PDSCH DM-RS configuration type 1 and/or type 2 are reused for frequency domain pattern of PSSCH DM-RS, where it is still open to support either one or both types. In our contribution [3], it is shown that the Type-1 DM-RS mapping always provides the same or better performance over Type-2 DM-RS mapping when single-user MIMO is used. Note that MU-MIMO is rarely used in NR V2X scenarios since there is no scenario that supports a single source UE schedules multiple unicast traffics to different destination UEs at the same time. Based on these observations, it seems straightforward to support Type-1 DM-RS mapping only for PSSCH.
Proposal 2: PDSCH DM-RS configuration type 1 is reused and only supported for PSSCH DM-RS. 

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 similar 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 of the Rx UE including groupcast and unicast. Note that CSI feedback for unicast can be disabled. On the other hand, the Tx UE may receive HARQ feedback from Rx UEs. In general, increased DM-RS density will help reducing PSSCH reception errors especially under high Doppler and/or low SNR scenario. Considering there are many cases that a Tx UE may not know the 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 3: 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 4: A different SCI-2 format is defined according to cast type, and/or HARQ option for groupcast

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 5: 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: the overhead from AGC, GAP, reference signals, PSCCH, and SCI-2 are taken into account to determined TBS. 
Proposal 2: PDSCH DM-RS configuration type 1 is reused and only supported for PSSCH DM-RS. 
Proposal 3: 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 4: A different SCI-2 format is defined according to cast type, and/or HARQ option for groupcast.
Proposal 5: Support MCS table indication in SCI-1.
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