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1. Introduction
A new WI ‘Support for V2V services based on LTE sidelink(SL)’ was approved in RAN#70 meeting [1], and the revised WID was approved in RAN#71 [2]. From RAN#71 meeting’s chairman notes, we can see that “Feedback from operators and auto industry indicates that relative speed of 500kmph is desirable” and “280km/h is not enough for Germany”. Therefore , “The outcome of this work item should be able to support a relative speed of up to 500 km/h with enhancements/changes (if necessary) to the physical layer structure designed for the relative speed up to 280 km/h.” was added in objective of WID.
The study on LTE-based V2X Services was also presented for information in RAN#71 meeting [3]. It is concluded that “It is feasible to support V2V services based on LTE PC5 interface with necessary enhancements. As identified, it is recommended to enhance at least LTE sidelink resource allocation, physical layer structure, and synchronization.”
In last RAN1 meeting, a LS was sent to RAN4 [4]. It is noted that “GNSS or GNSS-equivalent is at the highest priority of synchronization source for time and frequency when the vehicle UE directly receives GNSS or GNSS-equivalent with sufficient reliability and the UE does not detect any cell in any carrier…….”
We think these factors may impact V2V RRM requirements. This paper will try to discuss potential impacts on RRM requirements for V2V services based on LTE sidelink (SL), and present our initial observations.
2. Discussion
In this WI, the RRM requirements for ProSe may be reused as much as possible for V2V services. In other words, it is required to specify RRM requirements based on the difference between V2V and ProSe. In current phase, the main difference between V2V services and ProSe may be the supported speed and priority for V2V service. The supported relative speed has been determined, which is up to be 500km/h. The priority for V2V service may be higher than normal communication with network due to safety. 
In current specification, we specified RRM requirements for ProSe including:
Section 4.5 Proximity-based Services 
The requirements are specified for the UE capable of ProSe Direct Communication and/or ProSe Direct Discovery in RRC_IDLE state. The interruption for the reception of paging and system information is not allowed when UE switch to reception for ProSe Direct Discovery and ProSe Direct Communication in IDLE state. For V2V services, the interruption requirements may be reused, but it needs to have further discussion due to safety.

The evaluate time requirements, Tevaluate,SLSS, for Initiation/Cease of SLSS transmissions with ProSe Direct Discovery and ProSe Direct Communication are defined as:

	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)


These DRX and requirements may need further discussion for supporting relative speed up to 500km/h. From the study on  RRM requirements for high speed train, which has been presented that these evaluate time are too long for high speed. Some solutions need to be considered and introduced.
Section 7.16
Proximity-based Services
The timing requirements are specified for sidelink trasmission used by the UE for ProSe direct communication and/or ProSe direct discovery on the carrier of the serving cell. For V2V service, the reference timing for downlink signal is transmitted with high Doppler shift. The error of reference timing received by UE may be different with that received from eNB in normal scenario. So the UE transmit timing requirements may need further studied.
Section 8.10
Proximity-based Services
The requirements for Initiation/Cease of SLSS transmissions with ProSe Direct Discovery and ProSe Direct Communication are specified. When UE is configured with DRX, the evaluate time is 400ms. And when UE is configured with non-DRX, the evaluation time are defined in following table. 

	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


As we discussed above, these requirements may be impacted due to supporting the relative speed as high as up to 500Km/h.
Section 11
ProSe Requirements in Any Cell Selection state
The requirements for ProSe in Any Cell Selection state are included following parts:

· UE Transmit Timing for ProSe in Any Cell Selection State;

· Initiation/Cease of SLSS Transmissions ;

· Measurements for ProSe in Any Cell Selection State;

· Selection / Reselection of ProSe Synchronization Reference;

· Measurements Performance Requirements for ProSe in Any Cell Selection State.

In any cell selection state, the V2V UEs are likely to use GNSS for synchronization source, the transmission timing requirements may be impacted. And we need to further study.

The search and measurement requirements for ProSe UE may not be applied to V2V scenarios due to supporting the relative speed as high as 500Km/h. In V2V scenario, the signal level and signal SINR would be changed quickly during 800ms evaluate period and 400ms measurement period. Since the vehicle may move 100m during 800ms. Therefore, new requirements for evaluate time and measurement period should be defined.
Since the sidelink physical layer structure and synchronization procedure will be enhanced by RAN1. The search of synchronization sources and measurement requirements may also be impacted.

So, it is proposed that RAN4 should discusses the search of synchronization sources and measurement performance for V2V application scenarios based on RAN1/2’s decision.
3. Summary
The document discusses potential impacts on RRM requirements for V2V services based on LTE sidelink(SL). Following observations can be presented:

Observation1: The requirements for transmission timing may be impacted due to high Doppler shift or the reference source deriving from GNSS.
Observation2: For V2V services, the requirements for search and measurement may be impacted due to supporting relative speed as high as 500km/h.
Observation3: The interruption requirements may be further discussed due to safety for V2V service.

Proposal: RAN4 should start to discuss the search of synchronization sources and measurement performance for V2V application scenarios based on RAN1/2’s decision.
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