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1. Introduction
In last RAN4 meeting, SLSS detection requirements for V2X were discussed. Related WF was made in[1]. Based on the WF, we would like to discuss the SLSS detection requirements.
2. Discussion
Agreed WF related to the SLSS detection requirements is captured as below.

	· SLSS detection requirement
· SLSS detection time is FFS

· FFS on V2V TX drop rate for SLSS monitoring and conditions for this
· SLSS related requirement
· Requirements: initiation/cease of SLSS, SLSS detection

· Requirements will be defined at least for the normal speed conditions
· FFS if requirements will be defined for high speed conditions


And related simulation assumption was agreed including high speed in[2] . In [3], we observed simulation results as following table.

Table 1. Detection time of SyncRef UE3 to meet with probability of 90 % 
	Carrier Frequency
	5.9GHz

	Frequency offset
	[0 0 0]ppm
	[0 0.2 0.4]ppm

	SINR of UE3[dB]
	-8
	-7
	-6
	-5
	-4
	-3
	-8
	-7
	-6
	-5
	-4
	-3

	AWGN
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	ETU500
	4
	3
	2
	2
	2
	2
	4
	3
	3
	2
	2
	2

	EVA2700
	3
	3
	3
	2
	2
	2
	4
	3
	3
	2
	2
	2


Comparing with D2D side condition which is specified as ProSe SCH Ês/Iot ≥-4dB, SyncRef UE detection is met within 2 trials  with detection probability of higher 90%. 

· Observation 1: SyncRef UE3 identification probability of 90% is met with detection time of 2 at SINR of -4dB.
And for dropping rate of transmission to detect of SyncRef UE, we consider  periodicity of SLSS(160ms), periodicity of PSCCH/PSSCH(100ms) and RAN1 agreement below. 
	Agreements:
· If the vehicle UE has selected the GNSS as syncRef, 

· For the OOC case: 

· The UE transmits SLSS and PSBCH every synchronization period when the SLSS resource is pre-configured and the UE is capable of SLSS/PSBCH transmission;
· FFS whether any SLSS/PSBCH dropping behaviour is specified, e.g., for congestion control.
· For the InC case:

· Rel-12 D2D mechanism is reused, i.e.:

· RSRP threshold or dedicated signaling to determine the SLSS transmission

· When GNSS is the highest priority, the UE is not expected to read SLSS from other UEs.
· UE capability of SLSS transmission/reception will be discussed later.
Agreements:
· If the UE detects no eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, the following priority rules should be applied: 

· P1: GNSS

· P2: the following UE has the same priority:

· UE directly synchronized to GNSS

· UE directly synchronized to eNB 

· P3: the following UE has the same priority:

· UE indirectly synchronized to GNSS (if RAN1 decides to differentiate between direct and indirect synchronization to GNSS)

· UE indirectly synchronized to eNB 

· P4: the remaining UEs have the lowest priority.

· The priority order between P1 and P2 can be (pre-)configured.
· Note: It is RAN1 understanding that P1 will be prioritized over P2 if the eNB prioritizes GNSS over eNB timing. 

Agreements:
· If the UE detects an eNB in a carrier which is (pre-)configured as the carrier which potentially includes eNBs used as sync reference, 
· If GNSS is prioritized over eNB by eNB configuration, UE directly or indirectly synchronized to GNSS has a higher priority than eNB.



From periodicity of SLSS and PSCCH/PSSCH, the least common multiple  is 800ms. During 800ms, the UE has purely detection opportunity of 787 times without dropping its transmission. 787 is derived as 800 minus 13 which is sum of number of PSCCH/PSSCH transmission(8) and SLSS transmission(5).  For example, SLSS and PSCCH/PSSCH can be transmitted in sub-frames below during 800ms according RAN1 specification.  
· SLSS transmission sub-frame : 0, 160, 320, 480, 640 ms (during 800ms)

· PSCCH/PSSCH transmission sub-frame : 1, 101, 202, 302, 403, 504, 604, 705 ms (during 800ms)
And based on the RAN1 agreement,  most of UEs transmit SLSS based GNSS in OoC. Of course, eNB based SLSS can be transmitted in OoC with second priority and SyncRef UE based SLSS can be transmitted with the lowest priority. Therefore it is reasonable to consider GNSS based SLSS and eNB based SLSS for dropping rate of V2X transmission to detect SLSS. In OoC, GNSS based timing synchronization is common among different UEs and eNB based timing synchronization may not be same among different UEs. The reason is that  each eNB can be a-synchronous network. Regarding distance of effective UEs for V2X, the a few asynchronous networks are expected for the UEs.  So, total number of different timing synchronization to be detected is a few in time domain. 
Based on the a few synchronizations in time domain, the following scenarios can be assumed for detection of SLSS in OoC.

Assuming that UE selects GNSS as timing reference and the UE loses GNSS in OoC,  

· A1) the UE tries to detect SLSS in the sub-frame which GNSS based SLSS is scheduled to transmit before losing GNSS or

· B1) the UE tries to  detect SLSS in the sub-frame which PSCCH/PSSCH is scheduled to transmit or
· C1) the UE tries to detect SLSS in the sub-frame which PSCCH/PSSCH is received.  

Assuming that UE selects SyncRef UE as timing reference in OoC,  

· A2) the UE tries to detect SLSS in the sub-frame which its SLSS is scheduled to transmit or

· B2) the UE tries to  detect SLSS in the sub-frame which PSCCH/PSSCH is scheduled to transmit or

· C2) the UE tries to detect SLSS in the sub-frame which PSCCH/PSSCH is received.  

 Here, A1), B1), A2) and B2) are related to dropping rate And, probability of over-lap between its transmission and other SLSS needs to be considered for the drop. The probability of over-lap is , 
· A1) & A2) close to 1. 
· B1) & B2) very low as 0.125% .
· 1 sub-frame among 8 sub-frames is over-lapped and 7 sub-frames are not over-lapped. So, it also does not need to be considered as V2X drop rate.
Based on the probability of over-lap, we propose as follows.

Proposal 1: V2X drop rate for SLSS monitoring is specified only for the sub-frame which the UE is scheduled to transmit its SLSS for OoC. 
Proposal 2: V2X drop rate for SLSS monitoring does not need to be specified for the sub-frame which the UE is scheduled to transmit its PSCCH/PSSCH for OoC.
And, regarding observation 1, the least common multiple of 800ms and the probability of over-lap between its transmission and other SLSS, we propose detection time and drop rate as follows.

Proposal 3: For V2X, detection time of SyncRef UE is defined as 800ms at SCH Es/Iot ≥ -4 dB and the V2X UE is allowed to drop a maximum of 40% of its SLSS transmission at the physical layer for the purpose of SyncRef UE selection / reselection.
3. Conclusion

In this paper, we analysed SLSS detection requirement based on the simulation results  and the probability of over-lap between its transmission and other SLSS.  Based on the analysis, we propose as follows.

Proposal 1: V2X drop rate for SLSS monitoring is specified only for the sub-frame which the UE is scheduled to transmit its SLSS for OoC. 
Proposal 2: V2X drop rate for SLSS monitoring does not need to be specified for the sub-frame which the UE is scheduled to transmit its PSCCH/PSSCH for OoC.
Proposal 3: For V2X, detection time of SyncRef UE is defined as 800ms at SCH Es/Iot ≥ -4 dB and the V2X UE is allowed to drop a maximum of 40% of its SLSS transmission at the physical layer for the purpose of SyncRef UE selection / reselection.
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