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1 Introduction
In RAN1’s coming LS [1], the following 3 issues were mentioned:
	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 RAN4#84bis meeting, the issue that two-port non-transparent transmit diversity impact on MMSE MRC receivers and advanced receivers in interference scenarios was discussed. There were different views on how to reply the LS. In order to put forward the discussion on this issue, a WF [2] was approved. In this contribution, we provide the evaluation results with MMSE-IRC receiver in interference scenarios based on the approved WF.
2 Rel-14 UE PSSCH performance with MMSE-IRC receiver in interference limited scenarios
In this section, the impact on Rel-14 UE PSSCH performance due to Tx diversity schemes is evaluated. The interfering UE(s) is either a Rel-14 UE or Rel-15 UE, and candidate Tx diversity scheme for Rel-15 interfering UE is SFBC. Since it was observed that there is no performance difference with single-port transmission and two-port diversity for baseline MMSE MRC receiver, we will mainly focus on the impact of MMSE-IRC on SFBC Tx diversity scheme. The evaluation assumptions based on the approved WF are summarized in Table 1.
Table 1: Evaluation assumptions

	Parameter
	Value

	Carrier frequency
	6 GHz

	System bandwidth
	10 MHz

	Channel Model
	EVA180, EVA1500

	Vehicle speed (absolute)
	15 km/h, 140km/h

	Tx-Rx antenna configuration
	2x2 Low, 1x2 Low

	Time/Frequency offset
	No time/frequency offset

	TxD schemes
	SFBC

	Receiver type 
	MMSE-IRC

	Interference type
	1） Rel-14 UE
2） SFBC

	Num of interfering UE(s)
	1) 1 interferer: INR=0, 5, 10dB
2) 2 interferers: 
INR1= 0, 5, 10 dB; 
INR1=INR2+3dB
3) 5 or 10 interferers:
INR1=INR2=…=INRm (m=5 or 10) 

	Modulation, coding scheme, Number of PRBs and TBS
	1) EVA180: 16QAM, 1/2, 8RBs, TBS=1800
2) EVA1500: QPSK, 1/3, 3RBs, TBS=208
3) EVA180: QPSK, 1/3, 3RBs, TBS=208


The evaluation results for Rel-14 UE PSSCH performance are provided in Figure 1, 2, 3 and 4 for different scenarios.
· Single dominant interferer
	EVA180, 16QAM, 8RBs, 1 interferer, MMSE-IRC
	EVA1500, QPSK, 3RBs, 1 interferer , MMSE-IRC
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Figure 1 Rel-14 UE PSSCH performance with single dominant interferer
· Two dominant interferers
	EVA180, 16QAM, 8RBs, 2 interferers, MMSE-IRC
	EVA1500, QPSK, 3RBs, 2 interferers , MMSE-IRC
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Figure 2 Rel-14 UE PSSCH performance with two dominant interferers
· Different number of interferers
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Figure 3 Rel-14 UE PSSCH performance with different number of interferers
· Different UE speeds
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Figure 4 Rel-14 UE PSSCH performance with different UE speeds in presence of one interferer
From the above evaluation results, the following observations can be obtained:
Observation 1: Both the number of interferer and UE speed has impact on the performance of MMSE-IRC receiver.

Observation 2: Under EVA180 condition (absolute speed 15km/h), in presence of one interferer with higher INR value, SFBC interferer has larger impact on Rel-14 UE performance comparing to that with Rel-14 UE interferer. However, when the number of interferer is increased, the difference of impact between them degrades rapidly and gets close.
Observation 3: Under EVA1500 (absolute speed 140km/h) condition, no matter which interferer type (SFBC or Rel-14 UE) is present in interference limited scenarios, the performance of Rel-14 UE with MMSE-IRC receiver is nearly the same.
3 Conclusion
In this contribution, the impact on Rel-14 UE PSSCH performance in interference limited scenarios is evaluated. We have the following observations:
Observation 1: Both the number of interferer and UE speed has impact on the performance of MMSE-IRC receiver.

Observation 2: Under EVA180 condition (absolute speed 15km/h), in presence of one interferer with higher INR value, SFBC interferer has larger impact on Rel-14 UE performance comparing to that with Rel-14 UE interferer. However, when the number of interferer is increased, the difference of impact between them degrades rapidly and gets close.
Observation 3: Under EVA1500 (absolute speed 140km/h) condition, no matter which interferer type (SFBC or Rel-14 UE) is present in interference limited scenarios, the performance of Rel-14 UE with MMSE-IRC receiver is nearly the same.
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