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1. Introduction

In last RAN4 meeting, companies provided the discussion on the SLSS detection requirements and RAN4 made the following agreements in [1].
	· Detection time of SyncRef UE 

· FFS

· Side condition 

· FFS 

· V2V TX drop rate for SLSS monitoring and conditions

· when GNSS is used as time reference and the highest priority

· The V2X UE is not allowed to drop any SL V2X transmissions for the purpose of SLSS detection of other SyncRef UEs 
· Other case 

· FFS

· UE measurement capability

· FFS


In this contribution, we will provide our further considerations on SLSS detection in V2X.
2. Discussion
Currently, only Band 47 is defined for V2X sidelink communication and no cell operates on the carriers which are dedicated for V2X sidelink communication. Hence, currently only two scenarios shall be considered for V2X sidelink communication. 

· Scenario 1: In any cell selection state, i.e. out of coverage on the V2X operating carrier in Band 47 and is not associated with a serving cell on any carrier.
· Scenario 2: Out of coverage on the V2X operating carrier in Band 47 and is associated with a serving cell on a non-V2X operating carrier
As defined in TS 36.331, typeTxSync included in SL-InterFreqInfoV2X indicates synchronization type (i.e., eNB timing or GNSS timing has higher priority) for performing V2X sidelink communication on a carrier frequency. 
For scenario 1, the UE does not detect any cell on any carrier, then typeTxSync included in SL-InterFreqInfoV2X cannot be configured. Hence, GNSS is at the highest priority of synchronization source. When GNSS is reliable, UE will select GNSS as the synchronization reference source and is not expected to receive SLSS transmission from other UE. Then, there is no need to define SLSS detection requirements. When GNSS is not reliable, UE shall perform SLSS detection to select the best SyncRef UE as the synchronization reference source.
For scenario 2, when typeTxSync included in SL-InterFreqInfoV2X is set to enb, UE will select the serving cell as the synchronization reference source. When typeTxSync included in SL-InterFreqInfoV2X is not configured or is set to gnss, GNSS is at the highest priority of synchronization source, which is the same situation as scenario 1.
Proposal 1: The SLSS detection requirements shall be considered when GNSS has higher priority than eNB timing and is not reliable.
For most cases, the V2X UE can receive reliable GNSS signals and will select GNSS as timing reference when GNSS timing has priority than eNB timing. Only for some corner cases, e.g. UE in in the tunnel or underground parking, UE cannot receive reliable GNSS signals and will select a SyncRef UE as the synchronization reference source. When the V2X UE select a SyncRef UE as timing reference, the timing difference between UE timing reference and GNSS timing (for SLSS ID = 0 or 168) / eNB timing(for SLSS ID = X or 168+X)  including some propagation delay and UE Tx timing error. Compared with a subframe, the timing difference is very limited and might not exceed a CP length. PSSCH transmission resource selection, UE excludes the subframes used for SLSS transmission. Hence, it seems unlikely for data transmission subframe colliding with the SLSS transmission subframe. Moreover, if UE is not allowed to drop V2X sidelink communication transmission for the purpose of SyncRef UE selection / reselection, UE may miss at most one subframe used for SLSS transmission from SyncRef UE during every 800ms.
Proposal 2: The V2X UE is not allowed to drop data transmission for the purpose of V2X SyncRef UE selection / reselection.
When selecting a SyncRef UE as timing reference, the V2X UE does not always need to transmit SLSS. The V2X UE is required to select subframes for SLSS transmission when the S-RSRP of the selected SyncRef UE is below the value of syncTxThreshOoC. According to the above analysis, the SLSS transmission subframes between different SyncRef UEs are likely to collide in the time domain. Hence, UE might need to drop itself SLSS transmission for the purpose of detecting SLSS from other SyncRef UEs. During each 800ms, there will be 5 subframes used for SLSS transmission when initiation of SLSS transmission is triggered. If UE drop one SLSS transmission subframe for every 800ms, there will be 20% dropping rate for SLSS transmission in order to grantee one SLSS detection chance for all the SyncRef UEs. In D2D, 10 SLSS searching chance are granted for SyncRef UE identification. However, the SyncRef UE identification delay may be too long for a high speed UE if 10 SLSS detection samples is defined. Based on the simulation provided in [2], 5 SLSS detection samples are suggested to be defined for SyncRef UE identification.
Proposal 3: The V2X UE is allowed to drop a maximum of 20% SLSS transmission for the purpose of V2X SyncRef UE selection/reselection, and the SLSS detection delay is suggest to be defined as 4 seconds.
3. Conclusions

This contribution provides further analysis on SLSS detection requirements for V2X. The following proposals are given: 
Proposal 1: The SLSS detection requirements shall be considered when GNSS is at the highest priority of synchronization source and is not reliable.
Proposal 2: The V2X UE is not allowed to drop data transmission for the purpose of V2X SyncRef UE selection / reselection.
Proposal 3: The V2X UE is allowed to drop a maximum of 20% SLSS transmission for the purpose of V2X SyncRef UE selection/reselection, and the SLSS detection delay is suggest to be defined as 4 seconds.
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