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Introduction
In WID [1] of this work item, the following feasibility and gain study is required:
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.
In this contribution, feasibility and gain summary on Tx diversity in PC5 is provided according to analysis and evaluations results in this and previous RAN1 meetings.
Discussion
During RAN1 meetings #88bis-#90, evaluations have been done by a number of companies following the agreed evaluation assumption and consideration, to compare candidate TxD schemes for PSCCH and PSSCH, which include:
PSCCH
· At least the following candidate TxD schemes for PSCCH transmission to be evaluated:
· Small delay CDD
· Note: other schemes are not precluded provided that they fulfil objective 2 of the WID
PSSCH
· At least the following candidate TxD schemes for PSSCH transmission to be evaluated:
· Small delay CDD
· STBC (including half symbol STBC proposal in R1-1705002)
· SFBC
· PVS in time domain
· Note: other schemes are not precluded
To be feasible, non-ideal assumptions are considered in evaluations including 
· CM increase per antenna over single antenna port transmission
· Frequency offset
· “Orphan” symbol issue in STBC
· Non-ideal channel estimation
· Interference increase of Rel-15 over Rel-14 UEs in interference limited scenario
· MMSE-MRC as baseline receiver
Most companies provided their evaluation results showing TxD gain considering non-ideal assumptions. There are the following observations:
For PSCCH,
· Small delay CDD can be applied to PSCCH
For PSSCH, 
· In various scenarios, e.g. NLOS 15Km/h, 60Km/h and 140Km/h, TxD schemes including SFBC, STBC and small delay CDD can provide performance gain of 0.5-3dB at BLER = 10-1 over R14 single port through link-level simulations
· SFBC outperforms other schemes for most cases even when CM is 0.5dB more than that of STBC, small delay CDD and Rel-14 single port
· PVS in time domain cannot outperform other schemes because of worst channel estimation 
· There is marginal impact (interference) to Rel-14 UEs when Rel-15 UEs with TxD schemes share the same resource pool
Conclusion
From analysis and summary in session of discussion, there is proposal as following,
Proposal: To develop normative work on non-transparent TxD scheme (SFBC/STBC) for PSSCH
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