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1. Introduction
In 3GPP TSG RAN Meeting #75, the WI on 3GPP V2X phase 2 was endorsed with one of objectives related to RAN1as below [1]:
2. Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]
In this contribution we will discuss the feasibility and gain of transmission diversity on PC5 interface. 
2. Discussion
Transmission diversity for PSCCH

As required by the WID, Phase 2 V2X UE needs to co-exist with Rel-14 UE in the same resource pool. In case of the co-existence resource pool is assigned for Rel-14 mode 4 operation (Case 1), and then in order to avoid the impact on Rel-14 mode 4 UEs, the PSCCH of Phase 2 V2X UE should be decodable for Rel-14 UEs, such that sensing operation of Rel-14 UEs can identify resources occupied by the new UEs. Hence at most transparent transmission diversity can be used in this case which is fully up to UE implementation.
However, if the co-existence resource pool is for Rel-14 mode 3 operation (Case 2), backward compatible PSCCH seems not necessary. Since in the resource pool there may be only Rel-14 mode 3 UE, new mode 3 UE and new mode 4 UE, resource allocation of legacy mode 3 UE does not depend on sensing, and new PSCCH format is recognizable for new UEs. The impact between mode 3 UE and mode 4 UEs can be avoided by some enhancement on mode 4 resource reselection mechanism [2]. From this viewpoint, transmission diversity is also applicable for PSCCH. 

Observation 1: in case of Phase 2 V2X UE coexisting with Rel-14 UE in a resource pool configured for mode 4, transmission diversity cannot be used for PSCCH; on the contrary, if the co-existence resource pool is for Rel-14 mode 3 operation, transmission diversity is applicable for PSCCH.

Transmission diversity for PSSCH

For Case 1, PSSCH from new UE needs not to be decodable for Rel-14 UE, but for support of legacy sensing operation, the DMRS sequence for at least one antenna port should be identical as Rel-14. Furthermore, since Rel-14 UE can only measure PSSCH-RSRP on at most on antenna port, the measured value tends to be lower than one antenna transmission due to the power normalization on each antenna in transmission diversity. As a result, UEs using transmission diversity is vulnerable to Rel-14 UEs. Our view is that the loss caused by this issue can be somewhat compensated by the gain of transmission diversity, and the issue can also be mitigated by allowing the transmission diversity UE to boost its transmission power. 
For Case 2, similar as PSCCH, transmission diversity can be used for PSSCH, and there is no backward compatibility issue. 
Observation 2: transmission diversity can be used for PSSCH
· with marginal impact on Rel-14 UE in case of Phase 2 V2X UE coexists with Rel-14 UE in a resource pool for mode 4
· no impact on Rel-14 if the co-existence resource pool is for Rel-13 mode 3.
Comparing with a normal UE, the cost of a car is much more expensive and the size is much larger, so it is much easier for a car to install a large number of antennas. Although transparent multiple antenna transmission can be used based on UE implementation, the performance is not desirable. And making full use of these antennas based on specified multiple antenna transmission modes can definitely increase the reliability, communication range and data rate of V2X communication. So it is necessary to introduce transmission diversity in V2X Phase 2.
Proposal 1: Transmission diversity should be considered in V2X Phase 2.
3. Conclusion
In this contribution we discussed the feasibility and gain of transmission diversity on PC5 interface, we have following observations and proposal: 
Observation 1: in case of Phase 2 V2X UE coexisting with Rel-14 UE in a resource pool configured for mode 4, transmission diversity cannot be used for PSCCH; on the contrary, if the co-existence resource pool is for Rel-14 mode 3 operation, transmission diversity is applicable for PSCCH.

Observation 2: transmission diversity can be used for PSSCH

· with marginal impact on Rel-14 UE in case of Phase 2 V2X UE coexists with Rel-14 UE in a resource pool for mode 4
· no impact on Rel-14 if the co-existence resource pool is for Rel-13 mode 3.

Proposal 1: Transmission diversity should be considered in V2X Phase 2.
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