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Introduction
In RAN1 #92 meeting, the potential Tx diversity schemes for PC5 are discussed and evaluated, particularly with following achieved conclusion [1]:
Conclusion: 
· There is not consensus to confirm the working assumption to adopt non-transparent tx diversity, due to concerns on the impact on Rel-14 UEs with IRC receivers
· Can consider further at RAN1#92bis whether the same SD-CDD scheme as PSCCH can be applied to PSSCH. 
· FFS whether there is any spec impact (e.g. depending on choice of delay value(s))
· Check CDD performance at different UE speeds
· Evaluations should use practical CFO estimation
In this contribution, SFBC and SD-CDD are further evaluated, and it can be observed that SFBC has better performance gain at least in the resource pool which does not co-exist with Rel-14. 
Discussion
[bookmark: _GoBack]Since CA is introduce in Rel-15, UE can transmit and receive signals on multiple carriers. So it’s possible that only Rel-15 UE perform V2X communication in some carrier or resource pool. In this situation, there is no impact to Rel-14 UE, and we will mainly focus on the sensitivity on Rel-15 UE PSSCH performance due to other Rel-15 interfering UEs. The interfering UE also is a Rel-15 UE with the same candidate Tx diversity scheme, small-delay CDD or SFBC. MMSE-MRC receivers are used in all cases. The evaluation results are as shown in Figure 1. The number of interfering UE is 1 or 2, and the SNR of system is 25dB. It can be observed that SFBC can bring significant performance gain than Small delay CDD in the interference-limited scenario. 
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b) 2 interfering UEs
Figure 1: BLER performance of Rel-15 UEs in interference-limited scenario

In the situation that Rel-14 UE co-exists with Rel-15 UE in same resource pool, from Rel-14 UE aspects, there is at lease 3dB RSRP loss, which will impact the sensing procedure. For non-transparent Tx diversity scheme, there is at least 3dB RSRP measurement loss for Rel-14 UEs. That will make influence on Rel-14 UEs reception performance. So Small delay CDD as a transparent Tx diversity without 3dB RSRP measurement loss can be treated as a fallback scheme. If there is high probability of resource collision with Rel-14 UEs, SFBC Tx diversity should not be used for PSSCH. A mechanism can be introduced to determine which Tx diversity scheme can be performed in a given situation. Furthermore, if small CDD is employed for PSSCH transmission, the cyclic delay value applied to small delay CDD is left for UE implementation.
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Proposal 1: SFBC could be applied for Rel-15 PSSCH at least in the situation that Rel-15 UE doesn’t co-exist with Rel-14UE in same resource pool.
Proposal 2: If small delay CDD is applied for PSSCH transmission, the cyclic delay value applied to small delay CDD is left for UE implementation. 
Conclusion
In this contribution, the Tx diversity schemes in PSSCH are further discussed and evaluated. Particularly, we have following proposals:
Proposal 1: SFBC could be applied for Rel-15 PSSCH at least in the situation that Rel-15 UE doesn’t co-exist with Rel-14UE in same resource pool.
Proposal 2: If small delay CDD is applied for PSSCH transmission, the cyclic delay value applied to small delay CDD is left for UE implementation. 
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