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Introduction
It has been agreed in RAN1#86bis that SLSS based synchronization will be supported in V2X. Given this, RAN4 has to define the corresponding sync source detection requirements. We provide in this paper an overview of the open issues in this matter.
Discussion
In RAN4#80bis, a simulation assumption [1] has been agreed for sync source detection case 1/2. However, we notice that this simulation assumption is incomplete as it does not take into account several important aspects of V2X synchronisation operation, namely:
· Asynchronous synchronisation: current assumption only define the synchronous synchronisation case.
· Detecting sync source synchronised to GNSS (directly and in-directly) 
Asynchronous synchronisation Agreements:
· Rel-12 mechanism is re-used to determine the subframe used for transmissions of SLSS/PSBCH from out-coverage UEs synchronized to SLSS, i.e., two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE.
· Working assumption: An out-coverage UE directly synchronized to GNSS transmits SLSS/PSBCH on the pre-configured sync resource which is one of the two preconfigured sync resources.
· FFS: Out-coverage UE indirectly synchronized to GNSS
· In the other resource, the UE receives PSBCH potentially transmitted from an in-coverage UE.
· FFS whether a UE that selected SLSS ID = 0 as its sync reference transmits SLSS = X (FFS 0 or 168) and PSBCH in a different resource.
· FFS PSBCH content if transmits
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.


Table 1. RAN 1 Synchronisation Agreements


As noted in the simulation assumption, for synchronous synchronization case, no dropping of data is needed since the preconfigured resource for SLSS transmission is not conflict with resource for data transmissions. However, SLSS dropping may still be need if a UE need to detect sync source with higher priority that is using the same SLSS resource with it. According to RAN1 agreements, which are recalled in Table 2-1, one of the possible case is when eNB and GNSS timing is synchronized, and the setting is captured in Table 2-2
Table 2. SLSS for the Case GNSS and eNB Synchronized
	Priority
	SLSS resource A
	SLSS resource B

	P.2
	OOC-GNSS-direct
	INC-eNB-direct

	P.3
	OOC-eNB-indirect, (OOC-GNSS-indirect)
	OOC-GNSS-indirect

	NOTE: even though OOC-GNSS-indirect resource is still FFS, given that two SLSS resources are pre-configured for an out-coverage UE, one is used for SLSS of UE’s syncRef and the other is used for SLSS transmission of the UE and all OOC-GNSS-direct SLSS use resource A, resource B is the most likely used by OOC-GNSS-indirect.



We can see that the P.3 UE has to drop its own SLSS to detect P.2 SLSS in the same column. It’s also important to keep in mind that Table 2-2 is just an example and do not captures all possible cases, especially some details regarding SLSS resource is not finalized yet in RAN1 (resource of INC-GNSS-direct, INC-GNSS-indirect). 
Proposal 1: Define SLSS dropping rate requirements for UE in the cases where synchronous sync source detection applies.
On the other hand, the need for asynchronous sync soured detection still remain, at least, for the following cases:
· When P2 is prioritized over P1: an UE sync to GNSS (P1) can be asynchronous to an in-coverage syncRefUE synced to eNB. It has to asynchronously detect the in-coverage syncRefUE (P2).
· If GNSS is prioritized over eNB by eNB configuration, an UE synced to eNB can be asynchronous to a syncRefUE directly or indirectly synchronized to GNSS. It has to asynchronously detect the GNSS based syncRefUE (P2).
Proposal 2: Define and simulate asynchronous synchronization cases for V2X.
When UE has to do asynchronous sync source scanning, it has to either 1) drop some of its V2X transmissions or 2) do sync source scanning in between its V2X transmissions. We see that if the specification specify 2) only, there will be several problems
· When V2X traffic is at lowest interval (i.e. 20ms inter-packet arrival), there can be systematic conflict between V2X traffic and syncRefUE SLSS resources (which occurs once every 160ms)
· The UE cannot scan continuously for 160ms to detect all the sync sources but to stop periodically for its transmissions. This fragmentation of synchronisation data makes UEs implementation to be very complicated.
Given this, we think that some silence period is still needed for UE to do sync source detection, at least for the case where asynchronous sync source detection applies.
Proposal 3: Define (data and SLSS) dropping rate requirements for UE in the cases where asynchronous sync source detection applies.
Conclusions
Proposal 1: Define SLSS dropping rate requirements for UE in the cases where synchronous sync source detection applies.
Proposal 2: Define and simulate asynchronous synchronization cases for V2X.
Proposal 3: Define (data and SLSS) dropping rate requirements for UE in the cases where asynchronous sync source detection applies.
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