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The Rel.16 work item on 5G V2X with NR sidelink [1] was finalized at the latest RAN1#99 meeting [2] by reusing the NR Uu design and/or LTE sidelink design to the greatest extent possible in order to expedite the completion of the V2X work. Nevertheless, some open issues still remain, part of which are summarized in [3].
In the past electronic meeting RAN1#100e, the following decision still has some points left open:
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).

In this contribution, we give our view on some remaining aspects of sidelink physical layer design.

Discussion
Remaining points for TBS determination
In our view, TBS determination should rely on the real number of REs as much as possible. As long as Tx and Rx UEs have common understanding about the number of PSFCH symbols (gap included) considered as reference for TBS determination, all technical solutions ensuring such common understanding are equivalent. With respect to the various RS overhead, we consider that:
· The exact number of DMRS REs is known based on 1st stage SCI only
· The exact number of PT-RS REs only depends on MSC and allocation, and is thus is known based on 1st stage SCI only
· The CSI-RS can be assumed present for TBS computation
Therefore, the exact RS overhead can be estimated quite precisely based on 1st stage SCI only and we do not see a strong need for introducing N_oh^PRB.
[bookmark: _Toc37352723][bookmark: _Toc37431536]Proposal 1: N_oh^PRB is not supported.
To avoid the circular dependency between TBS and 2nd stage SCI, we are in favor of rectifying the formula for computing the number of coded modulation symbols for 2nd stage SCI in order to de-correlate the two issues.

DMRS for PSSCH
[bookmark: _Ref15072336]On insufficient performance at high speed and low SCS
NR Uu DMRS patterns are reused in V2X sidelink as per the decisions in the latest RAN1#99 [2] and email discussion [99-NR-05].
In the email discussion [99-NR-05], the problem of V2X performance at high relative speed has been acknowledged and alternative solutions such as falling back to LTE patterns have been evaluated by several companies. NR pattern was decided to be agreed for alignment with Uu link design, since the cases where LTE pattern has superior performance (64QAM or higher at 240kmph or higher relative speed) are very unlikely as per MCS restrictions.
Our findings also showed that neither LTE nor NR pattern offer sufficient performance at very high speed and 15kHz SCS. In this case, even sufficiently coded 16QAM displays poor performance at very high speed (e.g. 500kmph), as it can be easily seen from Figure 1 and Figure 2, where the 6 RS pattern heavily outperforms the 4 RS pattern both in FER and throughput. This is in line with the analysis in our previous contributions [4]-[9]. The simulated 6RS pattern is [1,3,5,7,9,11].
To overcome this strong limitation, we propose the following
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The scope of the limitation on the use of this pattern is to avoid having an impact on the amount of SCI bits needed for DMRS signaling. DMRS subset restriction based on MCS/SCS thresholds can be fixed in the specification.
A second more flexible approach (but with RAN2 impact) would be to apply DM-RS subset restriction based on configurable thresholds, like for PT-RS. For example, parameters {MCS_THi, subset_i} are (pre)configured, such as if MCS_THi<=MCS<MCS_TH(i+1) the Tx UE chooses the DM-RS pattern from subset_i. This is similar to Uu link UL PT-RS design, where the PT-RS pattern is chosen from a set of patterns based on RRC indication of MCS and/or allocation size thresholds.
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[bookmark: _Ref32597941]Figure 1 FER performance of 4RS and 6RS pattern at 15kHz SCS and high speed
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[bookmark: _Ref32597946]Figure 2 Throughput performance of 4RS and 6RS pattern at 15kHz SCS and high speed

Other DM-RS related issues
Supplementary assistance information for pattern choice by transmitter UE 
The most reasonable criteria of choice, at least in the case of unicast and multicast transmission, is the relative speed between transmitter and receiver(s). Relative speed information needs not be precise, rough estimation (e.g. low/medium/large relative speed) is enough. In many cases, Doppler information may be available at the transmitter side (e.g. from the channel estimation process) and how to obtain such information may be left to be an implementation matter. Nevertheless, in some other cases (for example when traffic is asymmetric), this information may be absent or unreliable. It is beneficial to be able of having some indication on the rough relative speed estimated at the receiver side. This feedback indication, to be sent e.g. by PC5 RRC, may only be sent upon request, or only sent in certain cases (e.g. when the pattern used by the emitter is inconsistent with the Doppler measurements at the receiver side, when subset is composed of more than X patterns, etc). 
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Pattern choice for Mode 1
gNB has limited knowledge about the local communication conditions on the sidelink between 2 given UEs (link quality, channel state, etc). There is no merit in having the gNB involved in DM-RS pattern scheduling for Mode 1 resource allocation. In order to avoid extra signaling charge, TX UE should autonomously choose the DM-RS pattern from the (pre)configured set, similar to mode 2.
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Conclusions
We make the following proposals:
Proposal 1: N_oh^PRB is not supported.
Proposal 2: Support a pattern with 6 DM-RS with limited use (SCS, MCS restriction).
Proposal 3: Support low-overhead relative speed feedback indication (e.g. through PC5 RRC).
Proposal 4: Transmitter UE selects the DM-RS pattern from a subset of patterns, based on relative speed information computed at the Tx UE and/or relative speed feedback from Rx UE.
Proposal 5: PSSCH DM-RS pattern selection for mode 1 reuses the design of PSSCH DM-RS pattern selection for Mode 2.
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