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Introduction
In RAN#71 plenary meeting, the WI on “Support for V2V service based on LTE Sidelink” was approved in [1], and a WF for list of RRM core requirement [2] was agreed in last RAN4#78bis meeting. The related WF is copied as follows:
· V2V synchronization (including GNSS-based, eNB-based and PC-5 based) should be considered for RRM requirements.
· High speed of vehicle should be considered for RRM core requirements. 
· Other RRM core requirements can be considered according to decision of RAN1/2 specification.
In this paper, we will further discuss the transmission requirement related to GNSS and evaluation requirement for Initiation/Cease of SLSS transmission due to high speed scenarios.
Discussion
V2V UE transmission requirements
According to RAN1’s agreements, the following timing reference are supported for V2V service：
a) eNB based synchronization signal
b) GNSS or GNSS-equivalent based synchronization signal
c) Sidelink synchronization signal (SLSS)
We have some initial discussion on GNSS based synchronization in last RAN4 meeting, and RAN1 has reached the consensus that the V2V UE can use GNSS based synchronization in both IC and OoC. Hence, GNSS-based synchronization signal should be considered as timing reference for PC5 V2V service. And the related requirements for V2V UE transmission requirements should be discussed and specified.
· Transmission timing

In case of In-coverage (IC), according to the LS from RAN1 [3], eNB could instruct V2V UE to prioritize either eNB-based or GNSS-based synchronization when UE in eNB coverage. In current specification, the sidelink transmissions takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. When eNB configures the V2V UE with GNSS-based synchronization as timing reference, the current requirement of transmission timing could not be used any more, since there is timing difference between GNSS-based timing and eNB DL timing as discussed in [4][5]. Therefore, when the timing reference deriving from GNSS-based synchronization is configured for V2V UE for in-coverage case, the transmission timing for V2V UE should take into account the timing difference between the two timing difference. 
Based on above, it is proposed that:
Proposal 1: For In-Coverage case, if the timing reference deriving from GNSS-based synchronization configured for V2V UE, the transmission timing should consider the timing difference between GNSS-based timing and eNB DL timing.
[bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK237][bookmark: OLE_LINK238][bookmark: OLE_LINK256]For Out-of-coverage (OoC) case, GNSS-based synchronization is at the highest priority of synchronization source. The transmission timing requirement for GNSS-based synchronization signal need to be considered, however, how to specify the corresponding requirement for V2V UE needs to wait for RAN1’s decision on the definition of timing offset between GNSS and V2V UE. 
Observation 1: For Out-of-Coverage case, the UE transmission timing should be defined for V2V UE, which need to wait for RAN1’s decision.
· Transmission timing error
In current requirements, for In-coverage case, the timing error is 24*Ts for 1.4MHz and 12*Ts for ≥3MHz, and for Out-of-coverage case, the corresponding timing error is 24*Ts. Timing error is consisted of the following errors:
1. Synchronization detecting error
2. TA value adjustment error
3. Transceiver timing adjustment error
The main difference of timing error between GNSS-based timing and eNB DL timing is the synchronization detecting, since eNB synchronization signal is PSS/SSS signal, and GNSS synchronization signal is pulse signal. In our understanding, the error of detecting PSS/SSS signal and pulse signal depends on the UE implementation, and we could assume that the error of detecting PSS/SSS signal and pulse signal is the same. 
Based on above discussion, it is proposed that:
Proposal 2: The existing transmission timing error requirements for D2D could be reused for GNSS-based synchronization.
High speed for V2V service
The V2V services are required to be supported for the scenarios with up to 500 km/h relative UE speeds. Such high speed may impact the measurement requirements under both In-coverage (IC) and Out-of-Coverage (OoC). 
For In-coverage case, table 4.5.2.3-1 and table 8.10.2.1-1 are illustrated the existing evaluation requirement for Initiation/Cease of SLSS transmission in IDLE mode and CONNECTED mode, respectively. 
Table 4.5.2.3-1: Tevaluate,SLSS with ProSe Direct Discovery
	DRX cycle length [s]
	Tevaluate,SLSS
[s] (number of DRX cycles)

	0.32
	1.92 (6)

	0.64
	3.84 (6)

	1.28
	7.68 (6)

	2.56
	15.36 (6)



Table 8.10.2.1-1: Tevaluate,SLSS with ProSe Direct Discovery
	DRX cycle length [s]
	Tevaluate,SLSS
[s] (number of DRX cycles)

	≤0.04
	0.4 (Note 1)

	0.04<DRX-cycle≤ 2.56
	Note 2 (6)

	Note1:	Number of DRX cycles depends upon the DRX cycle in use
Note2:	Time depends upon the DRX cycles in use



For high speed scenario, e.g. relative UE speed is 500 km/h and single UE speed is 250 km/h. if V2V UE is configured with DRX cycle length of 2.56s both in idle mode and connected mode, the time for V2V UE measuring and evaluating is 15.36s. During this time, the vehicle moved 1066m, and the serving cell may be changed. Therefore, we think the existing evaluation requirement is not acceptable for V2V services. 
Observation 2: For In-Coverage case, the evaluation requirements of Tevaluate_SLSS for Initiation/Cease of SLSS transmission should be considered the impact of high speed for V2V services.
For Out-of-coverage case, the existing requirement of Tevaluate_SLSS is 800ms. In case of high speed scenario, e.g. relative UE speed is 500 km/h, during 800ms, the vehicle moved 111m, which is not a long distance. Therefore, it is proposed that the existing requirement of Tevaluate_SLSS could be reused under Out-of-coverage for V2V services.
Proposal 3: For Out-of-Coverage case, the existing requirement of Tevaluate_SLSS for Initiation/Cease of SLSS transmission could be reused for V2V services.
Conclusion
In this paper, we discuss the transmission requirement related to GNSS and evaluation requirement for Initiation/Cease of SLSS transmission due to high speed scenarios, and provide our observations and proposals:
Proposal 1: For In-Coverage case, if the timing reference deriving from GNSS-based synchronization configured for V2V UE, the transmission timing should consider the timing difference between GNSS-based timing and eNB DL timing.
Observation 1: For Out-of-Coverage case, the UE transmission timing should be defined for V2V UE, which need to wait for RAN1’s decision.
Proposal 2: The existing transmission timing error requirements for D2D could be reused for GNSS-based synchronization.
Observation 2: For In-Coverage case, the evaluation requirements of Tevaluate_SLSS for Initiation/Cease of SLSS transmission should be considered the impact of high speed for V2V services.
Proposal 3: For Out-of-Coverage case, the existing requirement of Tevaluate_SLSS for Initiation/Cease of SLSS transmission could be reused for V2V services.
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