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1 Introduction
A new work item on V2X communication was approved in [1], and RAN4 has been tasked to specify the RRM core and performance requirements. Although the V2X services are based on LTE sidelink, the operational scenarios and services are different from Rel-13 based sidelink. Thus new requirements are needed in some cases in addition to already existing sidelink requirements. 
One of the requirements that is expected to be impacted due to V2X operation are the requirements on initiation/cease of SLSS transmissions. In this contribution we discuss the SLSS based on RAN1 agreements, and provide our view on how the develop the corresponding RAN4 requirements. 

2 Discussion
2.1 Release 12/13 ProSe UE requirements 
In this section we review the release 12/13 ProSE UE requirements with regard to SLSS as starting point before discussing the release 14 V2X UE requirements.
The ProSe UE is required to initiate or cease SLSS transmissions based on some criteria that depends on its operational scenario. As the first operational scenario, we look at the scenario where the ProSe UE is operating within WAN coverage (aka in-coverage). Provided that certain requirements are met (networkControlledSyncTx is not configured; and syncTxThreshIC is included in SystemInformationBlockType1), the ProSe UE is required to measure the RSRP of the cell used to transmit ProSe to evaluate to initiate/cease SLSS. This requirement is defined in all three states; RRC_IDLE (clause 4.5.2.4 in [2]).) and RRC_CONNECTED (clause 8.10.2.2 in [2])). Similar requirements also exists in out of coverage, but here UE measures the S-RSRP of the SyncRefUE which is used as timing reference to evaluate to initiate or cease SLSS transmissions. These requirements are specified in clause 11.3.2 in [2]. Nevertheless, the ProSe UE can be configured using dedicated signalling to always transmit SLSS regardless of any measurement. 
2.2  Release 14 V2X UE requirements+RAN1 is currently discussing the 
Initiation/cease of SLSS transmission was discussed at last RAN4#7 and following agreements were reached in [3].
	· Initiation/Cease of SLSS transmission
· eNB based SLSS
· Enhancement of DRX RSRP measurement requirements for V2V is de-prioritized
· GNSS based SLSS
· It should be discussed after RAN1 decision
· SyncRef based SLSS
· Need to evaluate with new DMRS under moderate & high speed

· Encourage companies to provide simulation results in RAN4#80 


Regarding the first bullet, the current requirement specifies the evaluation period, Tevaluate,SLSS , as function of DRX cycle lengths. Since the WAN RSRP measurement procedure is going to be the same as in release 12/13, our view is that the existing requirements on evaluation period can be reused for V2X when operating in-coverage and synchronized to WAN.
· Proposal #1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused for V2X UE that operates in-coverage and is synchronized to WAN.   
The second bullet is related to GNSS based SLSS which was not supported in release 12/13. To our understanding, RAN1 has not yet made any agreements regarding GNSS based SLSS transmission. If any measurement is defined to assess the GNSS received signal quality, then similar SLSS triggering requirements in presence of GNSS have to be developed in RAN4. Nevertheless, the network can configure the UE to always transmit SLSS provided that the release 12/13 ProSe behavior is adopted to V2X. 
· Observation #1: RAN1 has not made any agreement regarding SLSS transmission in presence of GNSS yet. 
The third bullet is related to the SyncRefUE based SLSS which was also supported in release 12/13. But the physical design of PSBCH has been enhanced compared to earlier design, and this may have some impact on existing requirement on evaluation period. The current requirement allows the UE to evaluate to initiate or cease SLSS transmission based on S-RSRP measurement of the ProSe Direct Communication UE that is used as timing reference. The S-RSRP measurement is performed on the resource elements that carry DMRS associated with PSBCH within the central 6 PRBs. In release 12/13, PSBCH is transmitted every 40 ms and in one such transmission there are 144 resource elements that carry DMRS (12*6*2). The DMRS has been densified in release 13 from 2 symbols to 3 symbols according to RAN1 design meaning that there are 216 (12*6*3) resource elements available for S-RSRP measurement, see Figure 1 below. 
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Figure 1: PSBCH design with DMRS enhancement in release 14 V2V compared to release 12/13. 
The current requirements allows evaluation period of 800 ms to initiate/cease SLSS transmission. This period is quite long and it is highly desirable to reduce the evaluation period for V2X because of the high-speed UEs. The higher density of DMRS symbols is expected to improve the measurement accuracy slightly; however, the V2X UEs operate under much higher Doppler. Therefore the S-RSRP measurement performance has to be studied under such scenario. If simulations show that the same or similar performance can be achieved under high-speed, then it may be possible to reuse the same Tevalute, SLSS as in out of coverage requirement.  But if degradation is observed, then Tevaluate,SLSS has to be modified accordingly. We have provided the S-RSRP measurement simulation results in our companion paper. 
· Proposal #2: Release 12/13 requirement on evaluation period to initiate/cease SLSS (Tevaluate,SLSS) in out of coverage is to be extended since SLSS periodicity is extended. This is done based on the S-RSRP measurement performance. 
3 Conclusion

In this contribution, we discuss the requirements on initiation/cease of SLSS transmissions. We take a look at the different synchronization scenarios and existing requirements. Based on analyse w whether they can be reused for V2X or if they are affected due to the higher-speed operation of V2X. Based on the discussions, we have made following proposal:
· Proposal #1: Release 12/13 ProSe requirements on evaluation period for SLSS transmission can be reused for V2X UE that operates in-coverage and is synchronized to WAN.   
· Observation #1: RAN1 has not made any agreement regarding SLSS transmission in presence of GNSS yet. 
· Proposal #2: Release 12/13 requirement on evaluation period to initiate/cease SLSS (Tevaluate,SLSS) in out of coverage is to be extended since SLSS periodicity is extended. This is done based on the S-RSRP measurement performance. 
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