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[bookmark: _Ref534820708]Introduction
The Rel.16 work item on 5G V2X with NR sidelink [1] was finalized in 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. A number of critical issues identified in [3] were fixed in the past electronic meetings RAN1#100e, RAN1#100b-e and RAN1#101e.
In this contribution, we give our view on some performance aspects of sidelink physical layer design.

Discussion

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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To avoid any impact on the amount of SCI bits needed for DMRS signaling, some further MCS restriction can apply. DMRS subset restriction based on MCS thresholds can be fixed in the specification.
[bookmark: _Toc45810712][bookmark: _Toc45810755][bookmark: _Toc45810781][bookmark: _Toc45810792]Proposal 2: When configured, the pattern with 6 DM-RS overrides the less dense DMRS pattern for MCS higher than a predefined threshold and is ignored for MCS lower than the predefined threshold.
In such a manner, the extra DMRS pattern does not create any extra specification impact.
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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

Conclusions
We arrived at the following conclusions and proposals:
Proposal 1: For SCS=15kHz only, support a pattern with 6 DM-RS.
Proposal 2: When configured, the pattern with 6 DM-RS overrides the less dense DMRS pattern for MCS higher than a predefined threshold and is ignored for MCS lower than the predefined threshold.
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