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1. Introduction

In RAN4#80bis meeting, the following agreements on SLSS related requirements were reached in [1].
	· SLSS related requirements
· 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


In this contribution, we provide our views on the SLSS related requirements in V2X.

2. Discussion
During RAN1#86bis meeting, the enhancement to sidelink synchronization was discussed and the agreements related to SLSS transmission were reached as follows.
	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:
· 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


Based on the above agreements, the discussion on initiation/cease of SLSS and SLSS detection are given in this section.
2.1. Initiation/Cease of SLSS transmission
Since SLSS-based synchronization shall be supported for PC5 based V2X communication, the requirements on evaluation period to initiate/cease SLSS transmission should be defined in RAN4. The following cases should be considered:
· eNB as timing reference
In last RAN4 meeting, it was agreed that Rel-12 ProSe requirements on evaluation period can be reused for V2X UE when eNB is used as the synchronization source.
· SyncRef UE as timing reference
In RAN1, it has been concluded that the Rel-12 mechanism is re-used to determine the subframe used for SLSS transmissions from out-of-coverage UEs synchronized to SLSS. Thus the UE shall be capable of measuring the S-RSRP of the selected SyncRef UE and evaluate to initiate/cease SLSS transmissions. RAN4 has agreed that the S-RSRP measurement shall be defined based on simulation results. According to the approved simulation assumptions, we provide our simulation results for S-RSRP measurement in [2] and it can be observed that a measurement period of 320ms seems reasonable for evaluating to initiate/cease SLSS transmissions.
Proposal 1: When SyncRef UE is used as timing reference, the evaluation period for S-RSRP measurement can be defined as 320ms with reusing existing S-RSRP measurement accuracy.
· GNSS as timing reference
Based on RAN1 agreements, there is no need to define the requirements on initiation/cease of SLSS transmissions for out-of-coverage UEs synchronized to GNSS since the UE transmits SLSS every synchronization period. The Rel-12 D2D mechanism is reused for in-coverage UEs when GNSS is used as time reference. In other words, UE shall evaluate to initiate/cease SLSS transmissions by measuring the RSRP of the cell used to transmit V2X sidelink communication, which is similar to the case of UE synchronized to eNB. Thus, the Rel-12 ProSe requirements on evaluation period of RSRP can also be reused for in-coverage UE for GNSS as timing reference.
Proposal 2: When GNSS is used as timing reference for out-of-coverage UEs, there is no need to define the requirements of initiation/cease of SLSS transmissions.
Proposal 3: When GNSS is used as timing reference for in-coverage UEs, the requirements of initiation/cease of SLSS transmissions shall be defined and Rel-12 ProSe requirements on evaluation period of RSRP can be reused.
2.2. SLSS detection

According to the RAN1 agreements, unless GNSS is used as timing reference and (pre-)configured as the highest priority, out-of-coverage UEs are expected to read SLSS from other UEs.
In last RAN4 meeting it was agreed that the SLSS related requirements including SLSS would be defined at least for the normal speed conditions. Since the synchronization signal used in V2X is the same as that used in D2D, the SLSS detection performance is expected to be similar for given SINR. For selection/reselection of SyncRef UE, the D2D requirement for SLSS detection is defined as 20 seconds with allowed 2% drop rate which corresponds to 40ms SLSS periodicity, i.e. 10 SLSS samples are needed within the detection delay. Thus, 10 SLSS samples may be enough for SLSS detection in V2X. In D2D, silence period for selection/ reselection of SyncRef UE was used for deriving the SLSS detection time. In V2X, however, a dedicated Rx chain is available at all time to receive V2V signals and UE may not have to be silent to detect SLSSs of SyncRef UE. 
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Figure 1: Illustration of PSCCH/PSSCH transmission and SLSS reception in V2X.
As shown in Figure 1, if UE is not allowed to drop V2X sidelink communication transmission for the purpose of SyncRef UE selection / reselection, UE will miss at most one subframe for each five subframes used for SLSS transmission from SyncRef UE. Hence, the SLSS detection delay is suggested to be 1.92 seconds (i.e. 12 SLSS periods) in consideration of missing at most two SLSS transmissions from SyncRef UE.
Proposal 4: In V2X, if UE is not allow to drop V2X sidelink transmission for the purpose of SyncRef UE selection/reselection, the SLSS detection time is suggested to be 1.92 seconds at SCH Es/Iot ≥ -4 dB.
3. Conclusions

This contribution provides further analysis on SLSS related requirements for V2X. The following proposals are proposed: 
Proposal 1: When SyncRef UE is used as timing reference, the evaluation period for S-RSRP measurement can be defined as 320ms with reusing existing S-RSRP measurement accuracy.
Proposal 2: When GNSS is used as timing reference for out-of-coverage UEs, there is no need to define the requirements of initiation/cease of SLSS transmissions.

Proposal 3: When GNSS is used as timing reference for in-coverage UEs, the requirements of initiation/cease of SLSS transmissions shall be defined and Rel-12 ProSe requirements on evaluation period of RSRP can be reused.
Proposal 4: In V2X, if UE is not allow to drop V2X sidelink transmission for the purpose of SyncRef UE selection/reselection, the SLSS detection time is suggested to be 1.92 seconds at SCH Es/Iot ≥ -4 dB.
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