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Discussion
1 
Introduction
In last RAN4 meeting, the synchronization requirements for D2D were discussed [1] [2]. And a way forward [3] was agreed to define the requirements for D2D synchronization source detection including: 
· Measurement accuracy of D2DSS received signal strength
· Identification delay of new synchronization source
· Other related requirements for synchronization source detection are FFS 
In this paper, our views on the D2D synchronization source identification delay requirements are presented. And the corresponding simulation assumptions and results are provided.
2 
Discussion
In [4] the priority for D2D synchronization source selection was agreed as:
	The order of decreasing priority for synchronisation source selection is as follows:

1. eNBs that meet the Scriterion

2. UEs within network coverage (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)

3. UEs out of network coverage transmitting D2DSS from D2DSSue_net (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)

4. UEs out of network coverage transmitting D2DSS from D2DSSue_oon (among which higher priority is given to D2DSS received with higher synchSourceThresh measurement)




This implies that for UEs in-coverage the synchronization source shall be eNB. Thus the UEs with D2D capability need not scan any D2DSS in case of in-coverage. 
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Figure 1. D2D synchronization source
Observation 1:  For in-coverage D2D UEs, the synchronization source can be eNB only. As a result, the requirement on D2D synchronization source detection can be the same as cell identification delay specified in [5].
Proposal 1: For in-coverage D2D UEs, the cell identification delay and cell reselection requirements for RRC_CONNECTED and RRC_IDLE states can be reused as defined in [5].

For out-of-coverage UEs, the synchronization sources can be the individual D2D UEs. Before D2D communication, a D2D capable UE need identify D2D synchronization sources. If UE can detect D2DSS including both PD2DSS and SD2DSS from the D2D synchronization sources, it will transmit D2DSS based on the D2DSS received from the synchronization source with the highest priority/ synchSourceThresh measurement. If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS [6]. 

3 Simulation assumptions and results for D2DSS detection
The simulation assumptions [7] are given in Appendix. 
In the table below, the simulation results of D2DSS detection delay represented by “N * D2DSS period” are listed. 
Table 1: Simulation results of D2DSS detection delay( D2DSS periodicity)
	Synchronous/Asynchronous
	Case
	SyncRef UE 1
	SyncRef UE 2
	SyncRef UE 3
	Detection delay(EVA70)
	Detection delay(EPA5)
	Detection delay(AWGN)

	Synchronous
	Case 1
	168+30
	168+30
	30
	3
	3
	1

	
	Case 2
	168+119
	168+119
	119
	4
	4
	1

	Asynchronous
	Case 3
	168+23
	168+149
	14
	9
	13
	>200

	
	Case 4
	168+30
	168+59
	0
	10
	10
	>200


From the simulation results above, it can be seen: 

Observation 2: In comparison with the results of synchronous cases, significant performance degradation is observed for the asynchronous cases. This is primarily due to the large frequency offsets. 
Observation 3: In case of low Doppler frequency, particularly for AWGN, the detection delay performance is worse because of timing diversity.

Additionally, since D2D are inherently subject to the high timing/frequency offset and low Doppler frequency for public safety purpose, the requirements of D2DSS identification are expected to be relaxed in comparison with the cell identification requirements in TS36.133[5].
Proposal 2: For D2D UE out-of-coverage, the requirements of D2DSS identification can be specified as: the D2DSS identification delay shall be less than [2s] when Es/Iot > [-6dB].
Furthermore, for these simulations it is assumed that there are prior knowledge of SyncRef UE 1 and SyncRef UE 2. Otherwise, the identification time of the target UE (SynRef UE3) can be further delayed. 

Observation 4: For D2D initial synchronization source selection without any prior knowledge the detection performance is expected to be worse.
4 
Conclusion
In this contribution, further considerations on the simulation of D2D synchronization source synchronization are presented. In conclusion, the following observations and proposals can be drawn: 
Observation 1:  For D2D UEs in-coverage, the synchronization source can be eNB only. As a result, the requirement on D2D synchronization source detection can be same as cell identification delay specified in [5]. 

Proposal 1: When D2D UEs in-coverage, the requirements on D2D synchronization source identification delay can be reused the cell identification delay defined in [5].

Observation 2: In comparison with the results of synchronous cases, significant performance degradation is observed for the asynchronous cases. This is primarily due to the large frequency offsets. 

Observation 3: In case of low Doppler frequency, particularly for AWGN, the detection delay performance is worse because of timing diversity.

Proposal 2: For D2D UE out-of-coverage, the requirements of D2DSS identification can be specified as: the D2DSS identification delay shall be less than [2s] when Es/Iot >[ -6dB].
Observation 4: For D2D initial synchronization source selection without any prior knowledge the detection performance is expected to be worse.
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6 Appendix
The simulation assumptions [7] are listed below for reference.

Table 2: Simulation assumptions for SynchRef UE identification

	Parameter
	Unit
	SyncRef UE 1
	SyncRef UE 2
	SyncRef UE 3

	Carrier Frequency
	-
	700MHz
	700MHz
	700MHz

	System bandwidth
	RB
	50
	50
	50

	SLSS transmission bandwidth
	RB
	6
	6
	6

	Utilization of non-SLSS subframes for Data/SA transmission
	%
	100
	100
	100

	Relative PSD on non-SLSS subframes relative to SLSS subframes
	dB
	0
	0
	0

	Data Modulation
	-
	QPSK
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1
	1

	CP Length
	-
	Normal
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0 (Sync)

0 (Async)
	{0, 140} (Sync)

3.5kHz (Async)
	{0, 280} (Sync)

7kHz(Async)

	1) Relative Delay of 1st Path (synchronous)
	
	0
	0
	CP/2

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	
	0
	1.5 ms
	3.0 ms

	Ior/Ioc
	dB
	Test 1: 5.18
	Test 1: 0.29
	Test 1:  1.25

	Number of Tx antennas
	-
	1
	1
	1

	SLSS ID
	-
	See Table below
	See Table below
	See Table below

	SLSS resource (Note 1)
	-
	Resource ‘A’
	Resource ‘A’
	Resource ‘A’

	Propagation Condition
	-
	AWGN, EPA5, EVA70

	Ioc Model
	-
	AWGN

	Note 1: In the system, there are SLSS resources corresponding to sync-OffsetIndicator1 and sync-OffsetIndicator2, respectively. The two resources are labelled here as ‘A’ and ‘B’.


Table 3: SLSS IDs of the SyncRef UEs

	Synchronous/Asynchronous
	Case
	SyncRef UE 1
	SyncRef UE 2
	SyncRef UE 3

	Synchronous
	Case 1
	168+30
	168+30
	30

	
	Case 2
	168+119
	168+119
	119

	Asynchronous
	Case 3
	168+23
	168+149
	14

	
	Case 4
	168+30
	168+59
	0


Table 4: Additional simulation parameters

	Simulation parameters
	Comments/values

	Prior knowledge of SyncRef UE 1 and SyncRef UE2 by the UE
	Yes

	False detect threshold 
	As resulting from PSBCH false CRC pass 

	UE having apriori knowledge of SyncRef UEs being synchronous or synchronous 
	No

	Silence period for selection/reselection
	41ms every 2.56sec

	Performance criterion for comparison
	90th percentile of the required time for SyncRef UE 3 identification and successful PSBCH decoding

	Phase continuity between PSSS and SSSS from a SyncRef UE
	Not assumed

	Margin for AGC training
	[1] SLSS sampling period (40ms)

	Receive antennas
	2  (uncorrelated)
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