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Introduction
RAN agreed on the following objective for the Rel-15 V2X work item:
	The detailed objectives of this work item are as follows:
(…)
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]
(…)



According to the work plan for the WI presented by the rapporteurs in [2], the study phase for transmit diversity concludes this meeting:
	· RAN1#90 (2 TUs)
· Finalize transmit diversity study.
· Finalize short TTI study. Send LS to RAN to provide RAN1 recommendations and conclusions about short TTI
· Finalize main design of CA. LSs to RAN2/RAN4
· Agree on 64-QAM details. Send LS to RAN4


In this contribution we present our conclusion and recommendation on transmit diversity. General discussions on transmit diversity and evaluation results are presented in our contributions [3] and [4], respectively.
[bookmark: _Ref481578579]Discussion and recommendation.
In RAN1#89, many companies provided evaluation results on transmit diversity [5]-[11]. In general lines, the following was observed:
· For PSCCH transmission, the only transmit diversity scheme that is within the requirements of the WID is CDD [5],[10]. 
· For PSSCH transmission, several transmit diversity schemes were presented. Among these, the different Alamouti schemes showed the best performance [3],[5],[7]-[9],[11]. Moreover, only the Alamouti schemes provide acceptable performance for relative speeds up to 500 km/h [8],[11].
· The gains of transmit diversity justify the specification work [3],[5]-[10].
Observation:
· For PSCCH, CDD is the only possible transmit diversity scheme.
· For PSSCH, the variations of the Alamouti scheme have best performance.
· The gains of transmit diversity justify the specification work.
Based on this observation, we propose the following.
Proposal:
· RAN1 will specify transmit diversity for V2X in Release 15:
· For PSCCH, transmit diversity is based on CDD.
· For PSSCH, RAN1 will specify transmit diversity based on the Alamouti scheme.

[bookmark: _Ref481578585]Conclusion 
This contribution summarizes our conclusion on the specification of transmit diversity for V2X. We have observed and proposed the following:
Observation:
· For PSCCH, CDD is the only possible transmit diversity scheme.
· For PSSCH, the variations of the Alamouti scheme have best performance.
· The gains of transmit diversity justify the specification work.
Proposal:
· RAN1 to specify transmit diversity for V2X in Release 15:
· For PSCCH, RAN1 to specify transmit diversity is based on CDD.
· For PSSCH, RAN1 to specify transmit diversity based on the Alamouti scheme.
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