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1. Introduction

A new WI on V2V services based on LTE sidelink [1] was agreed in RAN Plenary #70, and a related work plan for V2V services based on LTE sidelink [2] was approved in last RAN4 meeting. The work plan in RRM aspects for RAN4#78bis meeting is described as follow.

· Identify list of RRM core requirements 
In this paper, we discuss the impacts on V2V from RAN4 RRM perspective. In this document, we provide our analysis and proposals on the RRM requirements for V2V operations.
2. Discussion
The RAN study is considering V2V operation scenarios based on not only LTE PC5 interface but also LTE Uu interface or a combination of Uu and PC5. Since the objectives of this work item are to specify LTE sidelink enhancements for V2V services, so the most impacts focus on sidelink related requirements.
· Interruptions with ProSe
The work item should cover V2V services both with and without LTE network coverage, and cover the operating scenarios which are described as follows in [3].
· The carrier(s) is/are licensed spectrum and also used for normal LTE operation, i.e. uplink and sidelink are on the same carrier.
· The carrier(s) is/are dedicated to V2V services, i.e. uplink and sidelink are on different carrier.
The Rel-12 D2D interruptions requirements were developed assuming single-carrier operation. In last RAN4 meeting, interruptions requirements for multicarrier operation have been introduced in Rel-13 for enabling D2D services on the same or on different carrier(s) that used for LTE WAN communication. Hence, both of the above operating scenarios are taken into consideration in current ProSe interruptions requirements.
Proposal 1: The existing requirements of interruptions with ProSe could be reused for PC5 based V2V.
· ProSe Synchronization
One detailed objective of this work item is to specify enhancement to sidelink physical layer structure necessary for V2V services, and the followings are considered in [4].
	SLSS and PSBCH transmission of UE is supported for PC5 based V2V.
· UE capability of SLSS transmission will be discussed later.
· Rel. 12/13 physical format of SLSS/PSBCH is the starting point.
· FFS number and location of PSBCH DM RS
· FFS PSSS root index, SLSS ID
· Rel. 12/13 sync procedure (e.g., sync reference priority) is the starting point.


It can be observed that UE capability of SLSS transmission will be discussed in RAN1 and the sequence generation of the primary synchronization signal will be studied. If a new type SLSS is designed in physical layer for PC5 based V2V, the requirements on ProSe synchronization source identification delay shall be evaluated. 
Proposal 2: For the requirement on ProSe synchronization source identification delay, further input of SLSS transmission is needed from RAN1.

In [4], the UE supporting V2V applications transmits application layer information (e.g. about its location, dynamics, and attributes as part of the V2V Service) and usually uses a GNSS to obtain their position. RAN1 reached the following agreements on synchronization based on GNSS and eNB signal in PC5-based V2V:
	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.

eNB instructs vehicle UE to prioritize either eNB-based synchronization or GNSS or GNSS-equivalent at least when the eNB is in the carrier where the vehicle UE operates on PC5 V2V

Priority of GNSS or GNSS-equivalent for other cases needs further study

Priority of other synchronization source needs further study

· Scenarios with there is no eNB coverage and GNSS or GNSS-equivalent coverage need to be studied

· RAN1 will not optimize only for this scenario

· This scenario needs to be supported from the synchronization perspective

RAN1 assumes that eNBs may not always have GNSS or GNSS-equivalent

· Asynchronous network case should be supported.


For PC5-based V2V operation, a UE out-of-coverage no longer select a synchronization source by detecting candidate SLSS as it was in D2D. GNSS or GNSS-equivalent is at the highest priority of synchronization source. Therefore, when the reference timing used for deriving ProSe transmission is from GNSS or GNSS-equivalent, the transmission timing error for sidelink transmissions shall be defined for PC5-based V2V operation.

Proposal 3: When GNSS or GNSS-equivalent is selected as synchronization source, the requirement of UE transmissions timing shall be defined for PC5 based V2V.
· ProSe UE measurement performance 
As stated in [3], it is required the E-UTRAN shall be capable of transferring V2X messages between UEs supporting V2V Service with a maximum relative velocity of 280 km/h. In order to handling high Doppler case, it is observed that DMRS needs to be enhanced for PC5-based V2V. Enhancement at least includes:
· Increase DMRS density to reduce time interval between DMRS sequences

· Enhance DMRS structure to increase frequency offset compensation range

RAN1 working assumption is to increase DMRS density to 4 symbols per 1ms with reusing PUSCH DM RS sequence in each physical sidelink channel except for PSBCH. Consequently, the measurement performance of S-RSRP measured over the REs carrying DMRS shall be studied for V2V operation scenarios.
Proposal 4: The requirements of ProSe measurements, including measurement period and accuracy, need be studied for PC5 based V2V based on RAN1 inputs.

3. Overview on RRM impact on V2V
Based on the above analysis, we review all the current RRM requirements from TS 36.133 from the viewpoint of identifying the requirements that may be impacted for V2V. The requirements which may be impacted are marked with blue font.
Table 1.Overview on sidelink related RRM impact on V2V
	Impact requirements
	Impact content

	Interruptions with ProSe
	The existing requirements can be reused

	Initiation/Cease of SLSS Transmissions
	In-coverage (Section 4.5.2 and )

· The existing requirements can be reused
Out-of-coverage(Section 11.2)

· Need further study

	ProSe UE Transmit Timing
	In-coverage (Section 4.5.2 and )

· The existing requirements can be reused
Out-of-coverage(Section 11.2)

· Need further study

	Cell Reselection for ProSe on non-serving carrier
	No impacts

	Selection / Reselection of ProSe Synchronization Reference
	Yes

	Measurements for ProSe in Any Cell Selection State
	Yes

	ProSe Measurements Performance Requirements
	Yes

	Selection / Reselection of ProSe Relay UE
	Need further study


4. Conclusions

The following proposals are made in this contribution. 

Proposal 1: The existing requirements of interruptions with ProSe could be reused for PC5 based V2V.

Proposal 2: For the requirement on ProSe synchronization source identification delay, further input of SLSS transmission is needed from RAN1.

Proposal 3: When GNSS or GNSS-equivalent is selected as synchronization source, the requirement of UE transmissions timing shall be defined for PC5 based V2V.
Proposal 4: The requirements of ProSe measurements, including measurement period and accuracy, need be studied for PC5 based V2V based on RAN1 inputs.
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