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1. Overall Description:
RAN4 would like to inform RAN1 that it discussed the impact of two-port non-transparent transmit diversity for V2X PC5 and has come to the following conclusions.
A. Impact on Rel-14 V2X performance in interference scenarios
RAN4 concluded that the V2X UE demodulation performance in the interference limited environments may substantially degrade in case of presence of two-port non-transparent transmit diversity signals comparing to the single port case:

· The RAN4 Rel-14 minimum V2X UE demodulation performance requirements are defined under assumption of LMMSE-MRC reference receiver, but do not preclude using more advanced reference receiver structures including LMMSE-IRC which can be beneficial in interference scenarios when multiple PSSCH signals collide in the same time/frequency resources.
· RAN4 observed that LMMSE-IRC receiver can provide up to 9 dB performance improvement over LMMSE-IRC under interference limited environments
· RAN4 observed that the presence of interference signals with two-port non-transparent transmit diversity can reduce the efficiency of using LMMSE-IRC and other advanced receivers comparing to the regular Rel-14 scenarios, when all UEs use single port transmission. 
· RAN4 observed that presence of interference signals with two-port non-transparent transmit diversity may lead up to 6 dB performance degradation depending on the interference signal power.
RAN4 does not recommend to multiplex the Rel-14 single port and Rel-15 two port signals in the same resource pools under interference limited scenarios.
B. Impact on Rel-14 V2X PSSCH-RSRP measurements
RAN4 concluded that introduction of two-port non-transparent transmit diversity schemes in Rel-15 may lead to the impact on Rel-14 V2X UEs PSSCH-RSRP measurements accuracy

· If Rel-15 two-port PSSCH DMRS does not include legacy DMRS sequence, Rel-14 UE will fail to perform PSSCH-RSRP measurements.

· If Rel-15 two-port PSSCH DMRS includes legacy Rel-14 DMRS sequence, Rel-14 UE PSSCH-RSRP accuracy will degrade.
· At least 3 dB RSRP bias will be observed comparing to the ideal RSRP due to power split between the DMRS APs.

· The relative RSRP estimation accuracy will degrade due to presence of interference from the second DMRS AP.
RAN4 recommends RAN1 to further evaluate the impact of the biased PSSCH-RSRP measurements on the efficiency of the resource selection procedure.
C. Impact on MPR for Rel-15 UEs
TBA

2. Actions:

To RAN WG1
RAN4 respectfully asks RAN1 to take into account the RAN4 conclusions in the future work.
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