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Introduction
In this contribution we present or simulation result on SLSS sync source detection. The discussion on the related SLSS based synchronization requirements is also provided based on the simulation results.
Simulation
In this section, we present the results based on the simulation assumption agreed in RAN4#80bis as a baseline. We also provide results for two other extension cases: eva750 which corresponds to 70km/h speed. For each case, apart from the three selected Ior/Ioc level for sync ref UE3, namely -0.75, 0.25, 1.25, we also considered 3.25, 5.25 and 7.25 values. This corresponding to SCH Es/Iot = -4dB, -2dB and 0dB respectively, while the values considered in the agreed simulation assumption correspond to -6dB, -7dB and -8dB. The cdf plot of the SLSS sync source detection delay for different propagation channels are presented in figures 2-1, 2-2, 2-3 and 2-4.
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Figure 2-1: SLSS detection period for AWGN.
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Figure 2-2: SLSS detection period for ETU500.
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Figure 2-3: SLSS detection period for EVA750.
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Figure 2-4: SLSS detection period for EVA2700.
The 90 percentile of SLSS sync source detection delay is summarised in Table 2-1
	Propagation
	Frequency Offset
	UE3 Ior/Ioc
	90 percentile

	AWGN
	Yes
	-.75dB
	> 10

	
	
	.25dB
	8

	
	
	1.25dB
	4

	
	
	7.25dB
	1

	
	No
	-.75dB
	> 10

	
	
	.25dB
	5

	
	
	1.25dB
	4

	
	
	7.25dB
	1

	ETU500
	Yes
	-.75dB
	7

	
	
	.25dB
	4

	
	
	1.25dB
	4

	
	
	7.25dB
	1

	
	No
	-.75dB
	6

	
	
	.25dB
	4

	
	
	1.25dB
	3

	
	
	7.25dB
	1

	EVA750
	Yes
	-.75dB
	9

	
	
	.25dB
	6

	
	
	1.25dB
	4

	
	
	7.25dB
	1

	
	No
	-.75dB
	8

	
	
	.25dB
	7

	
	
	1.25dB
	4

	
	
	7.25dB
	2

	EVA2700
	Yes
	1.25dB
	> 10

	
	
	3.25dB
	> 10

	
	
	5.25dB
	> 10

	
	
	7.25dB
	10

	
	No
	1.25dB
	> 10

	
	
	3.25dB
	> 10

	
	
	5.25dB
	> 10

	
	
	7.25dB
	10


Table 2-1: 90 percentile of SLSS sync source detection period.
From the simulation results, it is clear that eva2700 channel model cannot be supported for SLSS sync source detection. This is in line with RAN1 guideline that SLSS based synchronisation is not optimised for high speed operation. 
In particular, the primary purpose of SLSS based synchronisation in V2X is to serve as a fall back in case the primary synchronisation source (GNSS or eNB) is lost. This is typically the case in dense urban scenario or underground tunnel scenario. For these scenarios, the typical speed is much smaller than 60km/h (typical speed in US urban area is 40km/h and US tunnel is 56km/h). Thus, we think that it is more reasonable to define the SLSS sync source detection delay based on eva750channel model than eva2700.
Observation 1: SLSS detection performance degrades significantly at eva2700 propagation model.
Observation 2: Typical SLSS synchronisation use case have speed less than 60km/h, thus eva750 can replace eva2700 in defining SLSS detection performance requirements.
Moreover, since the purpose of SLSS based synchronisation in V2X is not to form clusters of self- synchronised UEs but to receive safety message from nearby UEs. There is no need for a very low SCH Es/Iot level. The SCH Es/Iot level need not to be higher than the typical SNR level to decode a typical message (300bytes at QPSK, rate 1/3). Thus, we think that 2dB SCH Es/Iot is an appropriate level.
Proposal 1: The detection time for new SLSS sync source is 2 SLSS periods (1+1 one for AGC training [1]) for SCH Es/Iot ≥ 2dB.
Silence Period
In the previous meeting, it has been argued that there is no need for UE to drop transmission since: 1) the V2X traffic is sparse (1 packet every 100ms) and 2) the configured SLSS resource subframes are no overlap with data subframes.
However, we find that these reasons are not sounded. For 1), even though the CAM and DEMN traffic periodicity is typically 100ms, it is still possible for UE to transmit continuously in some case. For such case, some dropping allowance is needed. Furthermore, a small, appropriate dropping allowance will allow much flexibility on how UE can buffer and schedule data for sync source scanning. For 2), it only holds when all UE are synced to the same sync source, in which case there is no need for SLSS. In the other words, asynchronous SLSS sync source detection is inevitable, in which case UE has to drop a certain scheduled transmission.
The actual dropping rate depend on the required SLSS detection delay. To this end, it’s worth noting that it is not very useful to detect SLSS sync sources that have too short contact time with the UE under consideration. If the desired contact time is of several tens seconds, we think that 8 second of SLSS detection delay would be an acceptable overhead. With this, the dropping rate is 320ms over 8 seconds, which gives 4%.
On the order hand, if the UE is already directly synced to GNSS, and GNSS is the highest priority sync source, then it does not need to drop any transmission to detect new sync source.
Proposal 2: When UE follow GNSS and GNSS has the highest priority then the V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of detecting new SLSS sync sources. Otherwise 
Tdetect,SyncRef UE is defined as [8] seconds at SCH Es/Iot ≥ 2 dB provided that:
-	the UE is allowed to drop a maximum of [4]% of its SLSS transmissions 
Conclusion
Observation 1: SLSS detection performance degrades significantly at eva2700 propagation model.
Observation 2: Typical SLSS synchronisation use case have speed less than 60km/h, thus eva750 can replace eva2700 in defining SLSS detection performance requirements.
Proposal 1: The detection time for new SLSS sync source is 2 SLSS periods (1+1 one for AGC training [1]) for SCH Es/Iot ≥ 2dB.
[bookmark: _GoBack]Proposal 2: When UE follow GNSS and GNSS has the highest priority then the V2X UE is not allowed to drop any sidelink V2X transmissions for the purpose of detecting new SLSS sync sources. Otherwise 
Tdetect,SyncRef UE is defined as [8] seconds at SCH Es/Iot ≥ 2 dB provided that:
-	the UE is allowed to drop a maximum of [4]% of its SLSS transmissions 
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