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1. Introduction
In RAN1 #88bis and #89 meeting, the following agreements were reached regarding to diversity scheme for PSCCH and PSSCH.
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In this contribution, conclusion on diversity feasibility and gain will be discussed.
2. TxD scheme PSCCH

Small delay CDD is transparent to Rel-14 UE and has diversity gain over single antenna transmission in low speed scenario. So, small delay CDD could be considered as PSCCH diversity scheme in low speed case. But in high speed scenario, the diversity gain of small delay CDD is not observed, and small delay CDD will also worse intra-symbol CFO estimation performance which would impact demodulation performance seriously. So, we propose:
Proposal 1: For PSCCH, small delay CDD can be applied only when the UE speed is below (pre)configured threshold.
3. TxD scheme for PSSCH
In RAN1 #88bis meeting, multiple diversity schemes for PSSCH were listed: 

· Small delay CDD
· STBC or half symbol STBC
· SFBC

· PVS in time domain (PVST)
In low speed scenario, SFBC/STBC/PVST has diversity gain over single antenna transmission; And in high speed scenario, only SFBC has diversity gain over single antenna transmission. Generally, the diversity gain from high to low is SFBC, PVST and STBC. 
Moreover, SFBC has higher CM value compared with STBC/PVST. And for 2 port diversity scheme, e.g., SFBC/STBC, diversity gain will be degraded due to inaccurate CFO estimation in high speed scenario. 
Proposal 2: For PSSCH, STBC/PVST is slightly preferred as diversity scheme in low speed scenario.

Proposal 3: For PSSCH, applicable Tx diversity scheme can be restricted based on (pre)configured threshold on UE speed.
4. Conclusion
In this contribution, conclusion on diversity feasibility and gain have been discussed. Based on the discussion, we propose:
Proposal 1: For PSCCH, small delay CDD is applied only when the UE speed is below (pre)configured threshold.
Proposal 2: For PSSCH, STBC/PVST is slightly preferred as diversity scheme in low speed scenario.

Proposal 3: For PSSCH, applicable Tx diversity scheme can be restricted based on (pre)configured threshold on UE speed.
Agreement


For the design and feasibility of TxD schemes in Rel-15 PC5 operation, the CM increase per antenna over single antenna port transmission of Rel-14 is considered


Agreement:


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





Agreement:


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


Agreement:


Applied method on “Orphan” symbol issue in STBC should be provided if STBC is applied


Precoding details of PVS should be illustrated following with evaluation results


When only one antenna port is applied, legacy DMRS pattern is reused


For the case that more than one antenna port is applied, the time location of DMRS is the same as Rel-14.


Channel estimation and demodulation details should be provided by proponents


There should be analysis on impact to Rel-14 UE provided following with evaluation assumption and link and/or system simulations, including interference increase of Rel-15 UEs over Rel-14 UEs 


Details FFS 


Agreement: 


Legacy Rel-14 DMRS pattern with single antenna port, including time-frequency location, sequence, and cyclic shift, is applied to PSCCH transmission
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