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1 Introduction
The work item on 5G V2X with NR sidelink was approved in the RAN#83 meeting [1]. Based on the progress in previous meetings [2], in this paper, we discuss the following issues:
· Operations in same numerology between SL BWP and Uu BWP
· resource pool for PSSCH
· PSCCH design
· PSSCH design
2 BWP
In previous meetings, the issue of simultaneous transmission of UL BWP and SL BWP was raised by companies. When UL BWP and SL BWP are in the same carrier, and the same numerology is used for both BWPs, in order to reduce the latency of both UL and SL transmission and minimize the potential influence on the Uu UL channels.

Proposal 1：Simultaneous transmission on UL BWP and SL BWP with the same numerology in a carrier is supported for a UE.
From Table 3, ciencygan be obviouly ying LDPC, comparing Turbo code.h as CQI feedback











































3 Resource pool
Regarding frequency domain resource of resource pool, two options have been proposed. One is to have contiguous PRBs, and the other is to allow non-contiguous PRBs. In order to reduce the signaling overhead and avoid potential in-band emission problem caused by non-contiguous PRBs, only contiguous PRB should be supported in a sidelink resource pool.
Proposal 2：Sidelink resource pool consists of contiguous PRBs.
For time domain resource in a resource pool, to simplify the sidelink design, we propose to:
Proposal 3: Support slot-level granularity for time domain resource pool configuration. 
Similar to LTE V2X, in FDD, SL BWP should be defined in UL carrier. As for TDD, since NR introduced a new type of flexible slot, whether to support NR V2X on flexible slot should be carefully discussed considering the signaling issue and coordination with Uu link, but the support of NR V2X on UL slots is a must. 
Proposal 4: For FDD, SL BWP is defined in UL carrier.
Proposal 5: For TDD, SL BWP is defined at least on UL slots.
Different to LTE V2X, NR V2X is defined to have 3 transmission types of broadcast, groupcast and unicast. Then, whether to define a resource pool to support combinations among unicast, groupcast, and broadcast will have strong impact on the network capacity. In order to support more NR V2X connections in a fixed SL bandwidth, combinations of 2 or all of 3 transmission types should be supported in a resource pool. The feasible combinations in a resource pool should be decided considering the difference in transmission procedure, priority, collision handling, etc..
Proposal 6: A resource pool can be used for combinations of unicast, groupcast and broadcast.
4 PSCCH design

In previous meetings, 2-stage SCI was proposed and extensively evaluated. However, for broadcast, a single SCI should be enough considering the limited SCI content as compared to groupcast and unicast with additional benefit of lower latency. So, we propose:
Proposal 7: A single SCI is used for broadcast
5 PSSCH design

In LTE V2X, up to 64QAM is supported from release 15. So, 64QAM should be considered as the baseline for NR V2X. Meanwhile, in order to support use cases that require high data rate, and considering that UL 256QAM is supported as UE capability in NR Uu, the support of 256QAM in NR sidelink should also be evaluated for transmission types  of unicast, groupcast and broadcast separately. For unicast, 256QAM is applicable when the link quality is good and is definitely helpful for supporting high data rate transmission. As for groupcast, use of 256QAM might lead to more retransmission and cause performance degradation when some of the group members are in poor channel condition. Evaluations might be needed to see the performance improvement of 256QAM compared with 64QAM. Similar evaluation is also needed for broadcast due to even higher uncertainty of the link reliability for all receivers. Based on the above analysis, we propose:
Proposal 8: Support 256QAM at least for unicast. 

Proposal 9: Evaluate the performance difference between 64QAM and 256QAM for groupcast and broadcast. 

As agreed in previous meetings, for FR1, the subcarrier spacing of sidelink varies from 15kHz to 60kHz. Considering the difference of symbol length for different SCS, when the relative velocity between sidelink nodes is high, the time domain DMRS should be dense enough, the maximum required time domain DMRS symbols for 15k SCS would be 4 times of 60k SCS. However, in low speed scenario, limited number of DMRS patterns are enough to support all SCSs. 
Proposal 10: Multiple time domain DMRS patterns are defined for a resource pool.

Proposal 11: Time domain DMRS pattern should be selected based on the subcarrier spacing and velocity.

As for frequency domain DMRS, in consideration of large SCS of 60kHz and the channel estimation performance in the low SNR regime, DMRS configuration 1 should be introduced. Whether to introduce DMRS configuration 2 should be based on the evaluation of  the overhead reduction and the performance degradation in comparison with configuration 1 taking into consideration of SCS, typical delay spread, MCS and speed.
Proposal 12: At least support DMRS configuration 1

Proposal 13: Whether to introduce DMRS configuration 2 should be based on the evaluation of the overhead reduction and the performance degradation in comparison with configuration 1 taking into consideration of SCS, typical delay spread, MCS and speed.
6 Conclusions
In this contribution, our views on sidelink physical layer structure for NR V2X have been proposed:
Proposal 1：Simultaneous transmission on UL BWP and SL BWP with the same numerology in a carrier is supported for a UE.

Proposal 2：Sidelink resource pool consists of contiguous PRBs.
Proposal 3: Support slot-level granularity for time domain resource pool configuration. 
Proposal 4: For FDD, SL BWP is defined in UL carrier.
Proposal 5: For FDD, SL BWP is defined at least on UL slots.

Proposal 6: A resource pool can be used for combinations of unicast, groupcast and broadcast.

Proposal 7: A single SCI is used for broadcast
Proposal 8: Support 256QAM at least for unicast. 

Proposal 9: Evaluate the performance difference between 64QAM and 256QAM for groupcast and broadcast. 

Proposal 10: Multiple time domain DMRS patterns are defined for a resource pool.

Proposal 11: Time domain DMRS pattern should be selected based on the subcarrier spacing and velocity.

Proposal 12: At least support DMRS configuration 1

Proposal 13: Whether to introduce DMRS configuration 2 should be based on the evaluation of the overhead reduction and the performance degradation in comparison with configuration 1 taking into consideration of SCS, typical delay spread, MCS and speed.
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