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1. Introduction

In RAN1 #90 meeting, the feasibility and gain of transmit diversity were discussed for Rel-15 V2X sidelink communication, and an LS on transmit diversity for PC5 [1] was sent to RAN4 to clarify the following aspects due to two-port non-transparent transmit diversity:
· Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

· MPR for Rel-15 UEs

· Impact on MMSE MRC receivers and advanced receivers in the a) presence of one interferer (single-port transmission and two-port diversity) b) presence of multiple interferers (single-port transmission and two-port diversity)

In this contribution, we provide our discussion on the impacts of 2-port non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs.
2. Discussion
Currently RAN1 discussed PSSCH-DMRS design for multi-antenna port transmit diversity. As stated in [1], the following candidate schemes of two-port transmit diversity are considered:
	RAN1 has the following list of candidate two-port non-transparent diversity schemes:

· STBC (including half symbol STBC proposal in R1-1705002)

· SFBC

· PVS in time domain
Note: other schemes are not precluded


UE performs sensing and resource (re-)selection procedure based on PSSCH-RSRP and S-RSSI measurement results. PSSCH-RSRP is defined as the averaging power measured on PSSCH-DMRS. In this section, we provide our analysis on the impacts of these candidate schemes on the PSSCH-RSRP measurement performance
· STBC/ SFBC
Figure 1 provide two options of resource mapping for STBC/SFBC [2].
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Figure 1. Resource mapping of STBC/SFBC
On a DMRS symbol, the Rel-14 DMRS sequence is mapped on one antenna port, and a cyclic shifted version of Rel-14 DMRS sequence is mapped on the other antenna port. For option 1, the Rel-14 DMRS sequence is mapped on two antenna ports alternately. For option 2, the Rel-14 DMRS sequence is always mapped on the same antenna port.

For both two options, the transmit power of Rel-14 DMRS sequence is 3dB lower than the total transmit power of DMRS from two-antenna port. The PSSCH-RSRP measured on Rel-14 DMRS will be 3dB lower than the actual received power of DMRS.

Furthermore, the cyclic shifted version of Rel-14 DMRS will be considered as interference signals by Rel-14 UEs. The interference level suffered by Rel-14 UEs will be increased and the relative measurement accuracy of PSSCH-RSRP measured by Rel-14 UEs will degrade. However, the performance degradation depends on the detailed design for DMRS. For example, since transmit diversity with option1 could obtain space diversity gain of Rel-14 DMRS transmission, the performance degradation for option 1 might be smaller than the performance degradation for option 2.
Observation 1: In case of STBC/SFBC, the absolute accuracy of PSSCH-RSRP measured by Rel-14 UE will degrade approximately by 3dB.
Observation 2: In case of STBC/SFBC, the relative accuracy of PSSCH-RSRP measured by Rel-14 UE may degrade and the performance degradation relies on the detailed DMRS design.
· PVS in time domain
Figure 2 shows the resource mapping for PVS in time domain [2].
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Figure 2. Resource mapping of PVS in time domain.

On a DMRS symbol, the Rel-14 DMRS sequence is mapped on one antenna port, and the resources of the other antenna port are reserved. The transmit power of Rel-14 DMRS sequence equals to the total transmit power of DMRS from two-antenna port. The PSSCH-RSRP measured on Rel-14 DMRS will be the actual received power of DMRS. Also the interference level suffered by Rel-14 UEs will not be change. Besides, since transmit diversity with option1 could obtain a certain gain of space diversity for two-antenna port transmission. Hence, the transmit diversity scheme with PVS in time domain does not seem to degrade the PSSCH-RSRP measurement performance of Rel-14 UE.
Observation 3: Transmit diversity scheme with PVS in time domain might not impact the PSSCH-RSRP measurement performance of Rel-14 UE significantly.
3. Conclusions

This contribution provides the analysis on the impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs. The following observations are given: 
Observation 1: In case of STBC/SFBC, the absolute accuracy of PSSCH-RSRP measured by Rel-14 UE will degrade approximately by 3dB.
Observation 2: In case of STBC/SFBC, the relative accuracy of PSSCH-RSRP measured by Rel-14 UE may degrade and the performance degradation relies on the detailed DMRS design.

Observation 3: Transmit diversity scheme with PVS in time domain might not impact the PSSCH-RSRP measurement performance of Rel-14 UE significantly.
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