3GPP TSG RAN WG1 Meeting #92


R1-1801310
Athens, Greece, February 26th – March 2nd, 2018 
3GPP TSG-RAN WG4 Meeting #85

R4-1713925
Reno, Nevada, USA, 27 November - 1 December 2017
Title:
LS reply on Transmit diversity impact on V2X PC5
Response to:
R1-1715308
Release:
Release 15
Work Item:
LTE_eV2X-Core
Source:
RAN WG4
To:
RAN WG1
Cc:

Contact Person:


Name:
Andrey Chervyakov
E-mail Address:
andrey.chervyakov@intel.com
Attachments:
N/A
1. Overall Description:
RAN4 thanks RAN1 for the LS on the transmit diversity for PC5. 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 on RAN1 questions
A. Impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs

Answer: 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. The impact depends on the two port DMRS design.

· If Rel-15 two-port PSSCH DMRS does not include legacy Rel-14 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:

· For one type of PSSCH-RSRP measurement algorithm:

· -3 dB RSRP power offset will be observed comparing to the total RX power from the two DMRS APs.

· Almost no RSRP bias will be observed comparing to the RSRP from one antenna port.

· The variance of RSRP estimates may increase due to presence of interference from the second DMRS AP. Based on observation from some companies, the increase is limited.
· For a certain Rel-14 V2X UE implementation, it is observed that PSSCH-RSRP measurement is significantly impacted with certain DMRS designs. For some other DMRS design, the observed impact is the same as the first type of PSSCH-RSRP measurement algorithm.

· The impact on the resource selection and overall V2X performance is up to RAN1

· Note: RAN4 does not specify the PSSCH-RSRP estimation algorithm and it is left up to UE implementation.
B. MPR for Rel-15 UEs

Answer: RAN4 concluded that among the three diversity schemes mentioned by RAN1, only SFBC may cause impact on the MPR. According to the simulation results, up to 0.5dB MPR increase is expected if SFBC is implemented.
C. 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)

Answer: RAN4 made the following conclusions on the Rel-14 V2X UE demodulation performance in the interference limited environments in case of presence of two-port non-transparent transmit diversity interfering signals comparing to the single port interfering signals case:

· For LMMSE-MRC receiver, the two-port non-transparent transmit diversity interfering transmissions have almost same impact as Rel-14 single-port interfering transmissions on receiving performance of Rel-14 UEs independent of single interferer or multiple interferers.
· For LMMSE-IRC receiver, the performance impact depends on the propagation conditions and the following results were observed by companies:
· For low relative UE speed scenarios (~30km/h), the performance impact is as follows:
· For the case of single dominant interferer signal the performance loss is from 0.1 dB for low INR = 0 dB and is in the range from 3.2 to 4.5 dB for high INR up to 15 dB.

· For the case of two dominant interferer signals the performance loss is from 0 dB for low INR = 0 dB and is in the range from 1.0dB to 1.9 dB for high INR up to 15 dB.
· For high relative UE speed scenarios (~280km/h), the performance impact is generally less than 0.5 dB for all scenarios. 
· The performance for LMMSE-IRC receiver is not worse than LMMSE-MRC receiver in the presence of two-port diversity interference.

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