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1. Introduction
In RAN4 76, the feasibility of the Sidelink PSDCH-based RSRP measurements was confirmed, however no conclusions on the achievable accuracy, operating SNR range, and UE measurement assumptions incl. L1 measurement period, UE PSDCH soft-combining assumptions were reached [1]. In this contribution we continue further analysis to define the measurement requirements for the Sidelink PSDCH-based RSRP by link-level simulations.
2. Simulation assumption
In the agreed WF, simulation assumptions are as below.

· Simulation Assumptions (1)
	Simulation Parameters
	Value

	Operating scenario
	Partial coverage:  D2D RX UE is OOC, D2D TX UEs are in-coverage

	System BW 
	10 MHz

	CP length
	Normal

	Number of PSDCH retransmissions
	0, 3

	PSDCH soft combining
	Enabled / Disabled

	RSRP measurement resources
	PSDCH DMRS are used for measurements. 

RSRP measurements are done only on the resources where PSDCH CRC passed

	RSRP L1 measurement period
	One D2D Discovery period

	RSRP L3 filtering 
	Disabled

	Antenna configuration
	1x2 Low correlation

	Simulation results to be provided 
	1) CDFs of RSRP measurement errors
2) RSRP measurements success rate


· Simulation Assumptions (2)
	Simulation Parameters \ Scenario
	Scenario 1
	Scenario 2

	PSDCH collisions
	No PSDCH collisions
	PSDCH transmissions from D2D TX UE 1 and UE 2 collide

	# D2D TX UEs
	1
	2

	D2D UE 1

(useful signal)
	Transmission
	PSDCH
	PSDCH

	
	Timing offset 
	1 us (w.r.t. reference)
	1 us (w.r.t. reference)

	
	Frequency offset 
	+200 Hz (w.r.t. reference)
	+200 Hz (w.r.t. reference)

	D2D UE 2 (interference signal)
	Transmission
	NA
	PSDCH 

(same resources as D2D UE 1)

	
	Timing offset 
	
	-1 us (w.r.t. reference)

	
	Frequency offset 
	
	-200 Hz (w.r.t. reference)

	Propagation channel
	D2D UE 1
	AWGN / EPA5 / ETU70
	AWGN / EPA5 / ETU70

	
	D2D UE 2
	NA
	AWGN / EPA5 / ETU70

	SINR (D2D UE1)
	-6..5 dB
	3 / 6 / 9 dB 

	INR (D2D UE2)
	NA
	3 dB 

	Rx UE Timing offset assumption
(w.r.t. reference)
	[-CP/2 CP/2]
	[-CP/2 CP/2]


In order to observe the measurement accuracy, link level simulations are done in different propagation conditions (eg: AWGN, EPA5 and ETU70). In the simulation the measurement including two scenarios, no PSDCH collisions and PSDCH transmissions from D2D TX UE 1 and UE 2 collide. 

2.1  Performance Metrics 
Delta RSRP = Measured RSRP – Ideal RSRP

Ideal S-RSRP is defined with true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured S-RSRP evaluation.

3. Simulation Results
3.1 Simulation Results on PSDCH BLER results (AWGN)
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Figure 1: PSDCH BLER without soft-combining                Figure 2: PSDCH BLER with soft-combining
3.2 Simulation Results on RSRP measurements accuracy
· Simulation Assumptions (1)
[image: image3.emf]-1.5 -1 -0.5 0 0.5 1 1.5 2 2.5

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta PSDCH-RSRP(dB)

Probability

CDF of Delta PSDCH-RSRP with 0ReTx in AWGN (Scenario1) 

 

 

 0 dB

 3 dB

 6 dB


Figure 3: RSRP measurements in AWGN without retransmission 
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Figure 4: RSRP measurements in AWGN with               Figure 5: RSRP measurements in AWGN with

3 retransmissions and without soft combining                      3 retransmissions and soft combining
Based on the above figures, we have the following observations:
Observation 1: The results of PSDCH-RSRP are improved with soft-combining compared to no soft-combining case.
Proposal 1:  We propose using PSDCH retransmissions and soft-combining on Sidelink RSRP Measurements.
· Simulation Assumptions (2)
Scenario 1
Simulation results in terms of the cumulative distribution function of the difference between the estimated RSRP and the ideal RSRP are shown in figure 6, figure 7 and figure 8 for AWGN, EPA5 and ETU70 respectively.
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Figure 6: RSRP measurements in AWGN  
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Figure 7: RSRP measurements in EPA5                    Figure 8: RSRP measurements in ETU70
Scenario 2

Simulation results in terms of the cumulative distribution function of the difference between the estimated RSRP and the ideal RSRP are shown in figure 9, figure 10 and figure 11 for AWGN, EPA5 and ETU70 respectively.
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Figure 9: RSRP measurements in AWGN  
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Figure 10: RSRP measurements in EPA5                         Figure 11: RSRP measurements in ETU70
Since the PSDCH transmissions from the neighboring relay nodes may take place in the same time/frequency resources, PSDCH transmissions may collide frequently. And RSRP measurements are done only on the resources where PSDCH CRC passed, PSDCH collisions would affect the RSRP results. 
4. Conclusion
In this contribution, we provide link level simulation results for RSRP measurements for Relay UE Selection. We have observations and proposals：
Observation 1: The results of PSDCH-RSRP are improved with soft-combining compared to no soft-combining case.
Proposal 1:  Using PSDCH retransmissions and soft-combining on Sidelink RSRP Measurements.
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