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1 Introduction

In the last meeting Ran4#75, Ran4 was asked to provide feedback on working assumption for sidelink measurements for relay UE selection, which was made by Ran1. This paper provides simulation results and our view based on the results. 
2 Discussion
Ran1 made the following working assumption relating to Sidelink measurements and asked Ran4 group to provide feedback on the working assumption.
	Working Assumption:

· At least if PSDCH is used for Relay discovery 

· A UE (i.e. at least the remote UE, FFS in RAN2 whether it can also be the Relay UE) can perform measurements for PC5 link quality between Relay UE and remote UE using DMRS of PSDCH transmission, only on resources on which the CRC passes.

· At least RSRP measurement for PC5 link quality is specified

· RAN1 assumes that any RSRP filtering only takes place across resources with the same decoded ID 

· FFS if RSRQ or other link quality measurement(s) is to be specified for PC5 link quality

· FFS what constraints (if any) are specified on power offset between  PSDCH and PSSCH from a given Relay 

· If PSDCH is not used for Relay discovery, details are FFS


Based on the working assumption, we assume additional parameters for simulation work as below.

· Simulation assumption

· RV : {0}

· discPeriod  :320ms
· numRetx : 0

· numRepetition : 8

· subframeBitmap : ‘10000000_00000000_00000000_00000000_00000000’
· txProbability : 1

· Propagation channel : AWGN, EPA5, EVA70

With the simulation assumption, we investigate 3 simulation results such as absolute RSRP, BLER(for CRC check) and detection time for the feasibility. Herein, detection time is defined as time to be detected with probability of more than 90%. For delta absolute RSRP, the subframein which CRC check passes is used for evaluation, that is, the maximum number of used subframe is 8  assuming that all CRCs pass during 320ms. 
Figure 2-1, 2-2, and 2-3 show the delta absolute RSRP, BLER and Probability of detection under AWGN, EPA5 and EVA70 respectively. Table 2-1 summarizes the minimum number of times to meet detection with more than 90%.

· AWGN
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Figure 2.1-a. Delta RSRP and BLER under AWGN
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Figure 2.1-b. Probability of detection time under AWGN

· EPA5
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Figure 2.2-a. Delta RSRP and BLER under EPA5
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Figure 2.2-b. Probability of detection time under EPA5

· EVA70
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Figure 2.3-a. Delta RSRP and BLER under EVA70
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Figure 2.3-b. Probability of detection time under EVA70

Table 2.1. Probability of detection time for AWGN, EPA5 and EVA70
	
	# of samples for detection of 90%

	SNR[dB]
	AWGN
	EPA5
	EVA70

	-3
	>>
	16
	16

	-2
	>>
	10
	9

	-1
	16
	6
	6

	0
	2
	4
	4

	1
	1
	3
	3

	2
	1
	2
	2

	3
	1
	2
	2

	4
	1
	2
	2

	5
	1
	2
	1

	6
	1
	1
	1

	7
	1
	1
	1

	8
	1
	1
	1

	9
	1
	1
	1

	10
	1
	1
	1

	11
	1
	1
	1


From the simulation results, we can see some observation assuming no incremental redundancy for PSDCH transmissions as below.

· Observation 1 : For AWGN, CRC check fails at SNR of -3dB assuming no incremental redundancy for PSDCH transmissions.
· Observation 2 : For AWGN, assuming no incremental redundancy for PSDCH transmissions,  a delta absolute RSRP meets the accuracy of S-RSRP of D2D at SNR ≥ -2dB but a detection of relay UE with probability of 90% needs a great many subframes at SNR of -2dB,  at least 16 subframes at SNR of -1dB,  at least 2 subframes at SNR of 0dB,  and 1 subframe at SNR ≥ 1dB. 
· Observation 3 : For EPA5 and EVA70, assuming no incremental redundancy for PSDCH transmissions, a delta absolute RSRP meets the accuracy of S-RSRP of D2D at SNR ≥ -3dB but a detection of relay UE with probability of 90% needs  at least 16 subframes at SNR of -3dB,  at least 6 subframes at SNR of -10dB, and at least 4 subframes at SNR of 0dB. 
For response of reply LS, we propose as below.
· Proposal 1 : The following conclusion is suggested to be addressed in the LS.
‘RSRP measurement for PSDCH of relay UE is sufficiently accurate if it is averaged over more than 3 subframes in which the CRC passes at SNR ≥0 dB. Note that this result does not include implementation margin and is obtained assuming no incremental redundancy for PSDCH transmissions, and the operation SNR can be lower if incremental redundancy is used.’ 
3 Conclusion
In this paper, we investigated the simulation results of sidelink measurement of relay UE in aspects of delta absolute RSRP, BLER and probability of detection. Based on the results, we addressed some observations and conclusion on feasibility observation assuming no incremental redundancy for PSDCH transmissions. 

· Observation 1 : For AWGN, CRC check fails at SNR of -3dB assuming no incremental redundancy for PSDCH transmissions.
· Observation 2 : For AWGN, assuming no incremental redundancy for PSDCH transmissions,  a delta absolute RSRP meets the accuracy of S-RSRP of D2D at SNR ≥ -2dB but a detection of relay UE with probability of 90% needs a great many subframes at SNR of -2dB,  at least 16 subframes at SNR of -1dB,  at least 2 subframes at SNR of 0dB,  and 1 subframe at SNR ≥ 1dB. 
· Observation 3 : For EPA5 and EVA70, assuming no incremental redundancy for PSDCH transmissions, a delta absolute RSRP meets the accuracy of S-RSRP of D2D at SNR ≥ -3dB but a detection of relay UE with probability of 90% needs  at least 16 subframes at SNR of -3dB,  at least 6 subframes at SNR of -10dB, and at least 4 subframes at SNR of 0dB. 
For response of reply LS, we propose as below.

· Proposal 1 : The following conclusion is suggested to be addressed in the LS.
‘RSRP measurement for PSDCH of relay UE is sufficiently accurate if it is averaged over more than 3 subframes in which the CRC passes at SNR ≥0 dB. Note that this result does not include implementation margin and is obtained assuming no incremental redundancy for PSDCH transmissions, and the operation SNR can be lower if incremental redundancy is used.’ 
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