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1. Introduction
In the RAN1 #90 meeting, the feasibility and gains of transmit diversity for PC5 interface was discussed with following working assumption [1]:
Working Assumption (may be revisited based on RAN4 response):
· For designing PSSCH, RAN1 assumes the use of two-port non-transparent transmit diversity

· The use of non-transparent transmit diversity is configured. 

· Details, including diversity scheme, are FFS

· Support of transmission and/or reception up to UE capability

· Note: It is RAN1 understanding that requirements on capabilities can be set at regional level and are outside 3GPP scope

· Send LS to RAN4 to ask their opinion about when non-transparent scheme for transmit diversity is used by Rel-15 UEs:

· Impact on Rel-14 UEs of PSSCH-RSRP measurement accuracy

· MPR for Rel-15 UEs

· Non-transparent Transmit diversity is not used in the following cases:

· When communicating with Rel-14 UEs

· When there is a high probability of resource collision with Rel-14 UEs

· Note: Some companies observe that the performance of MMSE-IRC receiver degrades when a non-transparent Transmit diversity scheme is used in interference limited scenarios with a dominant interferer
As per the requirement in the WID [2], Rel-15 UE should be able to co-exist with Rel-14 UEs in the same resource pool without significant performance degradation. However, two DMRS ports are needed for UEs with two-port non-transparent transmit diversity, the change on the DMRS may impact the sensing based resource selection of both Rel-14 and Rel-15 UEs. In this contribution, we will discuss the potential issues caused by the introduction of non-transparent transmit diversity.
2. Discussion
Impact of TxD on Rel-14 UE
In case of two ports non-transparent TxD schemes, the DMRS from different antenna ports can be multiplexed with either CDM manner, FDM manner or TDM manner [3]. Regardless of which manner is used, Rel-14 mode 4 UE can only measure DMRS from one antenna port or mistake all DMRS as one antenna port, this can affect the PSSCH-RSRP measurement accuracy potentially. E.g. for CDM manner, Rel-14 mode 4 UE can only measure DMRS from one antenna port, the measured PSSCH-RSRP value tends to be 3dB lower than single antenna transmission due to the power normalization. This can affect the PSSCH-RSRP based resource exclusion operation (a.k.a. step 2) of Rel-14 UE, i.e. some resources reserved by UEs with TxD may be retained mistakenly in step 2. If the S-RSSI on these resources are also low, e.g. below the 20% percent threshold, then some of these resources may be selected by Rel-14 UE. Finally, the PRR of packets transmitted with TxD may degrade. As the PSSCH-RSRP threshold used in step 2 for resource exclusion is associated with the PPPP value of transmitting UE and sensing UE, hence the issue above can be mitigated by decreasing the PPPP value indicated in the SCI of TxD UE. Smaller PPPP value will point to a higher PSSCH-RSRP threshold value at the sensing UE side which can prevent the sensing UE from selecting the resources reserved by TxD UE.
However, the problem above may not definitely lead to the PRR loss of packets transmitted by the Rel-14 UE. Because the retained resources reserved by TxD UE in step 2 may be precluded in the S-RSSI based resource exclusion operation (a.k.a. step 3), if the S-RSSI of the resource is high. And the average S-RSSI of the set of resources reported to higher layer may keep unchanged. 
In one possible PSSCH-RSRP measurement scheme by Rel-14 UE, PSSCH-RSRP is first measured per DMRS symbol and then averaged over the 4 DMRS symbols in a subframe. In such a scheme, OCC dimension for DMRS sequence differentiation is neglected completely in PSSCH-RSRP measurement. Assuming the two DMRS ports of a Rel-15 UE with TxD have the same cyclic shift but with different OCC, the measured PSSCH-RSRP by a Rel-14 UE will be same as if only one DMRS port is transmitted by the Rel-15 UE. Therefore, the measured PSSCH-RSRP actually reflects the mutual interference between the two UEs. However, above benefit is a consequence of an assumption that Rel-14 UE does not consider OCC when measuring PSSCH-RSRP. 

Proposal 1: 

· In case of two antenna ports are used for PSSCH transmission of Rel-15 UE, performance degradation of TxD UEs caused by Rel-14 mode 4 UE should be mitigated.
Impact of TxD on Rel-15 UE
Rel-15 UEs with TxD may co-exist with Rel-14 UEs and Rel-15 without TxD in the same resource pool, and from Rel-15 sensing UE perspective, it can detect PSSCH transmitted with or without TxD. Since PSSCH-RSRP of PSSCH transmitted with 2 antenna ports TxD may have 3dB degradation, to ensure the fairness between UEs with and without TxD, the Rel-15 sensing UE should compensate the PSSCH-RSRP of PSSCH with TxD before comparing it with corresponding PSSCH-RSRP threshold for resource exclusion. Furthermore, Rel-15 UE also needs to know if TxD is used for PSSCH decoding. Hence, UE with TxD is supposed to be distinguishable for Rel-15 UEs. 
SCI format for Rel-15 should be identical as SCI 1 defined in Rel-14. There are at least 7 reserved bits in Rel-14 SCI 1. Furthermore, Rel-14 UE is not allowed to use these bits as virtual CRC. Hence, it is possible to use one or some of the reserved bits to indicate TxD or non-TxD.

Proposal 2: 
· Rel-15 sensing UE should compensate the PSSCH-RSRP of PSSCH with TxD before comparing it with corresponding PSSCH-RSRP threshold for resource exclusion;

· UE with TxD should be distinguishable from UEs without TxD through SCI.

3. Conclusion
In this contribution we discussed the impact introduced by UEs with TxD, and we have following proposals: 
Proposal 1: 

· In case of two antenna ports are used for PSSCH transmission of Rel-15 UE, performance degradation of TxD UEs caused by Rel-14 mode 4 UE should be mitigated.
Proposal 2: 

· Rel-15 sensing UE should compensate the PSSCH-RSRP of PSSCH with TxD before comparing it with corresponding PSSCH-RSRP threshold for resource exclusion;

· UE with TxD should be distinguishable from UEs without TxD through SCI.
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