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1 
Introduction
In the last RAN4 WG meeting a way-forward [1] to define requirements for D2D synchronization procedure was agreed including:

· Becoming a synchronization source

· Ceasing to be a synchronization source

· Synchronization source selection and reselection 

Given that detailed synchronization procedures and signals were not finalized by RAN1 until last meeting, there were no any discussions on the performance requirements for D2D synchronization measurements.

In this paper, our views on D2D synchronization performance requirements and corresponding simulations based on the latest RAN1 WG agreements [2] are presented. Furthermore, some preliminary simulation results are provided for discussion.
2 
Discussion
In the last RAN1 meeting, the following agreements on D2D synchronization procedure was achieved [2]. 
	Working assumption: Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources.

· If a D2D Synchronization Source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS.

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D Synchronization Source.

· If a UE transmits D2DSS, the rules for determining which D2D Synchronization Source the UE uses as the timing reference for its transmissions of D2DSS are described in Section 3.2.2.

· If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS.

· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s).

For out-of-coverage

· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 

· The value of X dBm is pre-configured

· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source

· Set of other possible values of X is FFS

· synchSourceThres (i.e., X) has the same range as the in-coverage RSRP thresholds, excluding values –infinity and -115dBm, i.e., {-110 … -60 (increments of 5), +infinity}dBm
For in-coverage UEs, 

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.


Based on these agreements, the measurement performance requirements for D2D synchronization procedures can be defined. For example, when D2D UE becomes/reselects a synchronization source, the measurement accuracy of D2D UE’s S-RSRP must meet specific requirements. Otherwise the behaviour of D2D UE may be misleading

Observation 1: To perform the correct D2D UE synchronization procedures, the measurement accuracy requirements on sidelink (D2D) reference signal received power (S-RSRP) are necessary.

3 
Simulation assumption and results for S-RSRP measurement
As also stated in [2], how to measure D2D signal strength (S-RSRP) was agreed as:
	· Based on DMRS in the central 6 PRBs in the subframe of D2DSS/PD2DSCH transmission

· The measurement is defined as the linear average at least within one subframe over the power contributions (in [W]) of the resource elements that carry DMRS for a given D2DSS ID 


Therefore, in order to evaluate the measurement accuracy of S-RSRP in RAN4, the simulation assumptions are given in the table below [3]. 
Table 1: Simulation assumptions for absolute S-RSRP measurement accuracy

	Parameters
	Value
	Comments

	Frame structure type
	1
	FDD

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	50 resource blocks
	 

	L1 measurement period
	{200ms}
	

	Measurement sampling rate
	 5samples/200ms, 
	Implementation dependent (Note 1)

	L3 filtering
	Disabled
	 

	Transmit antenna
	1
	 

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

	Propagation conditions
	AWGN, EVA and EPA
	 

	Doppler Frequency: EVA and EPA
	70 Hz (EVA) and 5 Hz (EPA)
	 

	CP length
	Normal
	 

	Carrier frequency
	700 MHz
	 

	Ec/Iot
	-6 dB 
	AWGN noise 

	Note 1: Companies requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


Particularly as explained in [3] shared in RAN4 email reflector, the measurement samplings with a 200ms measurement period for D2D S-RSRP is enough to meet the same measurement accuracy requirements as WAN DL RSRP does. In our simulation, 200ms measurement period is considered.
Based on the proposed simulation assumptions above, the simulation results of S-RSRP measurement accuracy are given in the figures below for AWGN, EPA and EVA respectively. The performance metric of S-RSRP measurement accuracy can be defined as:

Delta S-RSRP = Measured S-RSRP – Ideal S-RSRP  (1)
Ideal S-RSRP is defined as the true value assuming perfect channel estimation using the same sampling rate and sampling occasions as used in the measured S-RSRP evaluation [3].
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Figure 1. CDF of measurement accuracy
As a result, S-RSRP measurement accuracy can be summarized in Table 2. 
Table 2. Simulation results of S-RSRP measurement accuracy
	Measurement period (ms)
	Propagation
	SNR(dB)
	5%
	95%
	Absolute accuracy(dB)

	200
	AWGN
	-6
	-0.02
	0.40
	[-0.02, 0.4]

	
	EPA5
	-6
	-2.82
	2.43
	[-2.82, 2.43]

	
	EVA70
	-6
	-2.45
	0.6
	[-2.45, 0.6]


Observation 2:  S-RSRP absolute measurement accuracy in case of AWGN can meet the similar requirements for RSRP in [4]. 
4 
Conclusion
In this contribution, the necessary D2D synchronization performance requirements are briefly discussed. And simulation results of D2D S-RSRP measurement are provided also. In conclusion, the following simulation results on S-RSRP accuracy are summarized in the table below. 
Table 2. Simulation results of S-RSRP measurement accuracy
	Measurement period (ms)
	Propagation
	SNR
	5%
	95%
	Absolute accuracy

	200
	AWGN
	-6
	-0.02
	0.40
	[-0.02, 0.4]

	
	EPA5
	-6
	-2.82
	2.43
	[-2.82, 2.43]

	
	EVA70
	-6
	-2.45
	0.6
	[-2.45, 0.6]


And the following observations can be drawn: 

Observation 1: To perform the correct D2D UE synchronization procedures, the measurement accuracy requirements on sidelink (D2D) reference signal received power (S-RSRP) are necessary.

Observation 2:  S-RSRP absolute measurement accuracy in case of AWGN can meet the similar requirements for RSRP in [4]. 
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