3GPP TSG-RAN WG4 Meeting #77                                                                  R4-157375
Anaheim, CA, US, 16 – 20 Nov., 2015
Source:
LG Electronics
Title:
S-RSRP measurement accuracy for UE-NW relay with impairment
Agenda item:
7.11.3
Document for:
Discussion
1 Introduction

In the last meeting Ran4#76bis, sidelink measurement for relay UE selection was discussed based on simulation results and WF[1] on the measurement was agreed. 
 This paper provides side condition with impairment based on simulation results and our view on the configuration of the requirement for UE relay selection. 
2 Discussion
2.1 Simulation Assumption

In agreed WF, simulation assumptions are as below.

· Simulation Assumption

	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
	3 

	PSDCH soft combining 
	Enabled 

	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 (320ms)

	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 


· Scenarios in Simulation Assumptions
	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]

	* The SINR, INR settings for PSDCH collision scenario are not limited to the provided values and can be further extended


In addition to above simulation assumption, the following parameters are assumed.
· Additional parameter
· discPeriod : 320ms

· suframeBitmap

· numRetx = 3 (RV={0,2,3,1}) : ‘11110000_00000000_00000000_00000000_00000000’
· numRepetition : 8

· txProbability : 1

· RSRP measurement when numRetx = 3

· Soft Combining is enable

· Option1 : averaging over the retransmission that was first successfully decoded + the subsequent retransmissions without decoding

· Option 2 : averaging over all retransmission without decoding subsequent retransmissions if nth  retransmission  was  successfully decoded
Regarding soft combining, in aspects of UE implementation, when decoding is succeeded  at   the retransmission other than 1st retransmission, above option2  requires more memory and management of memory  additionally so it increases UE complexity. Option1 does not require more memory so it does not increase UE complexity. Therefore, we assume option 1 in simulation.  
And, we  investigate  CDF of delta RSRP and PSDCH BLER. 
2.2 Simulation Results

Related simulations can be performed with 2 scenarios as below. 
· Non-Colliding(N) : Scenario 1(1 TxUE) : numRetx = 3 & SoftCombiningEnable

· Colliding (C): Scenario 2(2 TxUE) : numRetx = 3 & SoftCombiningEnable

For each case, the CDF of delta RSRP and PSDCH BLER are summarized in  following tables. In the tables, it is highlighted with green color for PSDCH BLER  < 0.01%

Table 2.2-1. CDF of delta RSRP in Non-Colliding
	SNR
	AWGN
	EPA5
	ETU70

	
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER

	-6
	1.56 
	-0.17 
	3.19 
	-1.73 
	1.63 
	0.82320 
	0.50 
	-0.94 
	2.23 
	-1.43 
	1.73 
	0.69220 
	0.59 
	-1.58 
	2.76 
	-2.17 
	2.16 
	0.82470 

	-5
	1.18 
	0.47 
	1.88 
	-0.70 
	0.71 
	0.16110 
	0.55 
	-0.56 
	1.90 
	-1.12 
	1.35 
	0.52450 
	0.57 
	-1.04 
	2.24 
	-1.60 
	1.67 
	0.65090 

	-4
	0.88 
	0.39 
	1.36 
	-0.49 
	0.48 
	0.00460 
	0.52 
	-0.37 
	1.61 
	-0.88 
	1.09 
	0.36300 
	0.60 
	-0.59 
	1.80 
	-1.19 
	1.20 
	0.44360 

	-3
	0.69 
	0.30 
	1.06 
	-0.39 
	0.37 
	0.00010 
	0.53 
	-0.17 
	1.44 
	-0.70 
	0.91 
	0.23230 
	0.61 
	-0.28 
	1.49 
	-0.89 
	0.88 
	0.25590 

	-2
	0.56 
	0.22 
	0.90 
	-0.34 
	0.34 
	0.00000 
	0.52 
	-0.06 
	1.28 
	-0.58 
	0.76 
	0.13850 
	0.58 
	-0.13 
	1.36 
	-0.71 
	0.79 
	0.12120 

	-1
	0.48 
	0.19 
	0.77 
	-0.29 
	0.29 
	0.00000 
	0.51 
	-0.02 
	1.23 
	-0.54 
	0.71 
	0.07540 
	0.55 
	-0.09 
	1.20 
	-0.64 
	0.65 
	0.05080 

	0
	0.42 
	0.18 
	0.66 
	-0.24 
	0.24 
	0.00000 
	0.49 
	0.00 
	1.13 
	-0.49 
	0.64 
	0.04190 
	0.52 
	-0.09 
	1.14 
	-0.61 
	0.62 
	0.01550 

	1
	0.38 
	0.16 
	0.58 
	-0.22 
	0.20 
	0.00000 
	0.47 
	0.03 
	1.08 
	-0.44 
	0.61 
	0.02040 
	0.48 
	-0.08 
	1.04 
	-0.56 
	0.57 
	0.00400 

	2
	0.35 
	0.16 
	0.53 
	-0.19 
	0.18 
	0.00000 
	0.44 
	0.04 
	1.03 
	-0.40 
	0.59 
	0.00930 
	0.42 
	-0.09 
	0.95 
	-0.51 
	0.53 
	0.00050 

	3
	0.32 
	0.16 
	0.48 
	-0.16 
	0.16 
	0.00000 
	0.41 
	0.04 
	0.99 
	-0.37 
	0.58 
	0.00480 
	0.40 
	-0.13 
	0.91 
	-0.52 
	0.52 
	0.00020 

	4
	0.30 
	0.16 
	0.44 
	-0.14 
	0.14 
	0.00000 
	0.39 
	0.04 
	0.95 
	-0.35 
	0.55 
	0.00200 
	0.39 
	-0.11 
	0.88 
	-0.50 
	0.50 
	0.00010 

	5
	0.28 
	0.15 
	0.40 
	-0.13 
	0.13 
	0.00000 
	0.37 
	0.04 
	0.92 
	-0.33 
	0.55 
	0.00060 
	0.35 
	-0.14 
	0.83 
	-0.49 
	0.48 
	0.00000 


Table 2.2-2. CDF of delta RSRP in Colliding

	SNR(SINR)
	AWGN
	EPA5
	ETU70

	
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER
	50%
	5%
	95%
	[5-50%, 95-50%]
	BLER

	3 (-1.76)
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	1.00000 
	3.29 
	1.41 
	5.44 
	-1.88 
	2.15 
	0.12060 
	3.57 
	2.01 
	5.06 
	-1.56 
	1.50 
	0.15750 

	6 (1.24)
	3.07 
	2.96 
	3.18 
	-0.11 
	0.11 
	0.00090 
	2.03 
	0.52 
	3.80 
	-1.50 
	1.77 
	0.04520 
	2.17 
	0.97 
	3.32 
	-1.20 
	1.15 
	0.06790 

	9 (4.24)
	2.08 
	2.02 
	2.15 
	-0.06 
	0.06 
	0.00000 
	1.30 
	0.08 
	2.63 
	-1.22 
	1.33 
	0.01090 
	1.38 
	0.42 
	2.33 
	-0.97 
	0.95 
	0.00840 

	12 (7.24)
	1.40 
	1.35 
	1.46 
	-0.05 
	0.05 
	0.00000 
	0.87 
	-0.08 
	1.91 
	-0.95 
	1.04 
	0.00400 
	0.88 
	0.07 
	1.68 
	-0.81 
	0.80 
	0.00070 


From the simulation results, we can see some observations as follows.
· Observation 1 : For non-colliding case, at least Es/Iot of -4dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under AWGN.
· Observation 2 : For non-colliding case, at least Es/Iot of 2B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under EPA5.
· Observation 3 : For non-colliding case, at least Es/Iot of 1B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under ETU70.
· Observation 4 : For colliding case, at least Es/Iot of 1.24dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under AWGN.
· Observation 5 : For colliding case, at least Es/Iot of 4.24dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under EPA5.
· Observation 6 :  For colliding case, at least Es/Iot of 4.24B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under ETU70.
In practical eD2D operation, it seems that colliding case is very rare. So, we propose as follows for relay UE measurement accuracy.
· Proposal 1 : For relay UE measurement requirements, non-colliding case is reasonable.
· Proposal 2 : For relay UE measurement requirements, we propose side condition of -2dB with impairment based on simulation results under AWGN .
· Proposal 3 : For relay UE measurement requirements, Rel-12 D2D S-RSRP measurement accuracy can be reused under Proposal 1 and Proposal 3.
3 Conclusion
In this paper, we provided the simulation results of delta RSRP and PSDCH BLER for relay UE measurement requirements. Based on the results, we addressed some observations and proposals for measurement accuracy requirements. 

· Observation 1 : For non-colliding case, at least Es/Iot of -4dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under AWGN.
· Observation 2 : For non-colliding case, at least Es/Iot of 2B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under EPA5.
· Observation 3 : For non-colliding case, at least Es/Iot of 1B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under ETU70.
· Observation 4 : For colliding case, at least Es/Iot of 1.24dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under AWGN.
· Observation 5 : For colliding case, at least Es/Iot of 4.24dB can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under EPA5.
· Observation 6 :  For colliding case, at least Es/Iot of 4.24B can meet the Rel-12 D2D S-RSRP measurement accuracy with PSDCH BLER > 0.01% under ETU70.
In practical eD2D operation, it seems that colliding case is very rare. So, we propose as follows for relay UE measurement accuracy.
· Proposal 1 : For relay UE measurement requirements, non-colliding case is reasonable.
· Proposal 2 : For relay UE measurement requirements, we propose side condition of -2dB with impairment based on simulation results under AWGN .
· Proposal 3 : For relay UE measurement requirements, Rel-12 D2D S-RSRP measurement accuracy can be reused under Proposal 1 and Proposal 3.
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