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Introduction
RAN1 has discussed the transmit diversity scheme for several meetings, and two-port non-transparent diversity was assumed as working assumption. And RAN1 asked RAN4 to give feedback on the aspects described in [1] due to two-port non-transparent transmit diversity.
	1. Overall Description:
RAN1 has taken the following working assumption:
	· 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


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
RAN1 would like to get feedback on 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 last meeting, RAN4 had some initial discussion on impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs due to two-port non-transparent transmit diversity, however, RAN4 had not any consensus.  In this contribution, we further discuss the impact on PSSCH-RSRP measurement accuracy of Rel-14 UEs.
Discussion
For Rel-14 UEs, the PSSCH-RSRP absolute accuracy is defined as [5] dB under normal condition [2]. The requirement is defined based on one-port transmitted DMRS and AWGN channel. If Rel-14 UEs receive DMRS with two-port non-transparent transmit diversity, the straightforward impact is the measured RSRP power, PSSCH-RSRP signal strength will have 3dB bias due to two-port transmit diversity. So, the side condition of PSSCH-RSRP measurement will be changed. Therefore, the evaluation of PSSCH-RSRP accuracy impact shall be based on the same side condition.
In order to evaluate the impact on PSSCH-RSRP accuracy for Rel-14 UEs due to two-port non-transparent transmit diversity, we performed the related link level simulations. We used the following simulation assumption [3] which was agreed to conduct PSSCH-RSRP simulation in Rel-14 V2X as baseline.
Table 1: Simulation assumptions for PSSCH-RSRP measurement accuracy
	Parameters
	Value
	Comments

	Frame structure type
	1
	HD

	Measurement bandwidth for PSSCH-RSRP
	3 resource blocks
	Adjacent transmission

	
	4 resource blocks
	Non-adjacent transmission

	System bandwidth
	50 resource blocks
	 

	L1 measurement
	1 shot measurement 
	

	L3 filtering
	Disabled
	 

	Transmit antenna
	1/2    
	 

	Receive antennas
	2
	Note that the measured value shall not be lower than the corresponding value of any of the individual diversity branches.

	Propagation conditions
	AWGN,  EVA
	 

	Doppler Frequency: EVA and EPA
	1530Hz(EVA)
	 

	CP length
	Normal
	 

	Carrier frequency
	5.9GHz
	 

	Center Frequency Offset 
	0
	

	PSSCH_Ec/Iot
	0dB, 5dB, 10dB
	AWGN noise 


The simulation results in table 2 imply that compared to one-port DMRS, the degradation in PSSCH-RSRP accuracy measured on two-port DMRS is 1.5dB at SNR = 0dB. And the degradation is decreased and limited with increased input SNR. 
In TS.36.133, Intra-frequency PSSCH-RSRP absolute accuracy is defined in following table, the PSSCH-RSRP absolute accuracy is defined as [5] dB under normal condition assuming the RF margin is 1.5dB. With the degradation in PSSCH-RSRP accuracy measured on two-port DMRS, Rel-14 UEs can meet the accuracy requirements defined in table Table 9.10.3.1-1 in TS36.133.
Table 9.10.3.1-1: Intra-frequency PSSCH-RSRP absolute accuracy for UE capable of V2X sidelink communication
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	E-UTRA V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	[5]
	[9.5]
	[0]dB
	TDD_G
	-118
	N/A
	-70

	
	
	
	
	
	
	

	[8.5]
	[11.5]
	[0] dB
	TDD_G
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.
NOTE 3:	E-UTRA V2X operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.



Table 2: PSSCH-RSRP accuracy with one-port and two-port DMRS
	Channel model
	Scenario
	SNR, dB
	Delta PSSCH-RSRP, dB
	Absolute RSRP accuracy, dB

	
	
	
	5% CDF
	95% CDF
	

	AWGN
	Single port
	0
	0.545
	1.534
	1.534

	
	
	5
	0.053
	0.667
	0.667

	
	
	10
	-0.06
	0.29
	0.29

	
	Two port
	0
	-0.101
	1.604
	1.604

	
	
	5
	-0.345
	0.691
	0.691

	
	
	10
	-0.296
	0.331
	0.331

	EVA-1530Hz
	Single port
	0
	0.394
	1.984
	1.984

	
	
	5
	-0.054
	0.776
	0.776

	
	
	10
	-0.169
	0.262
	0.262

	
	Two port
	0
	1.035
	3.343
	3.343

	
	
	5
	0.246
	1.429
	1.429

	
	
	10
	-0.028
	0.574
	0.574



	RSRP accuracy CDF 
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Observation: Compared to one-port DMRS, the degradation in PSSCH-RSRP accuracy measured on two-port DMRS is 1.5dB at SNR = 0dB, the degradation is decreased and limited with increased input SNR.
Proposal: The impact on Rel-14 UEs PSSCH-RSRP measurement accuracy would be expected to be limited due to introduction of two-port non-transparent transmits diversity schemes in Rel-15.
Conclusion
In this contribution, we discuss and provide the simulation results to evaluate the impact of two-port non-transparent transmit diversity on PSSCH-RSRP accuracy, our observation and proposal is as follows:
Observation: Compared to one-port DMRS, the degradation in PSSCH-RSRP accuracy measured on two-port DMRS is 1.5dB at SNR = 0dB, the degradation is decreased and limited with increased input SNR.
Proposal: The impact on Rel-14 UEs PSSCH-RSRP measurement accuracy would be expected to be limited due to introduction of two-port non-transparent transmits diversity schemes in Rel-15.
Reference
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