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1. Introduction

In last RAN4 meeting, several companies provided papers to discuss the RRM requirements for the work item on V2V services based on LTE sidelink [1], and a wayforward [2] was agreed on RRM core requirement for V2V. In this contribution, we continue to provide the discussion on the impacted RRM requirements for V2V.
2. Discussion
Based on the reached agreements in [2], RRM requirements that need to be newly specified or revised are discussed in following part.

1) UE transmission timing
For sidelink transmission, UE shall have the capability to follow the timing change of the reference synchronization source, which means that UE transmission timing error and timing advance shall be specified. 
For timing advance (
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), the following agreement was reached in RAN1# 85 meeting.
· For all the PSCCH/PSSCH/SLSS/PSBCH transmissions for V2V in all the resource allocation modes, 
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For UE transmission timing error (
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), the followings has been agreed in RAN4#79 meeting in [2].
· eNB as time reference
· TE : Existing requirement can be reused
· GNSS as time reference
· TE = +/- 12Ts

· SyncRef UE as time reference
· FFS 
The error in the UE transmit timing is only related with UE’s manufacture. If the device cost of V2V UEs is assumed the same as D2D UEs, the existing requirements for UE transmission timing error in any cell state is suggested to be reused for V2V UEs when a SyncRef UE is used as time reference.
2) Interruptions
For D2D communication, the requirements on interruptions are defined as below.
· Any interruption for the reception of paging and system information is not allowed in RRC IDLE state.
· UE in RRC IDLE and RRC CONNECTED state is allowed an interruption of up to 1 subframe during the RRC reconfiguration procedure that includes the configuration message. This interruption is for both uplink and downlink of PCell and activated SCell(s).
· UE is allowed an interruption of up to 1 subframe before turning on D2D communication or after turning off D2D communication. So, UE is allowed an interruption of up to a certain probability of missed ACK/NACK is allowed for both PCell and activated SCell(s) when D2D Communication is on a non-serving carrier.
It has been agreed in RAN1 that the receiver capability of V2V UEs is assumed to be same as D2D communication UEs. 

· The same receiver capability of D2D communication UEs is assumed for V2V UEs. That is, a Rx chain is available at all time to receive V2V signals without affecting WAN reception (from RAN1 perspective) when the UE is configured to receive V2V.

Hence, the interruptions requirements for D2D communication could be reused for V2V UEs.
3) Initiation/Cease of SLSS transmission
SLSS transmission of UE is supported for PC5 based V2V communication and the related requirement should be defined. In V2V work item, a relative speed of up to 500 km/h (i.e. absolute speed of up to 250km/h) should be supported, so the requirements on initiation/cease of SLSS transmission shall be investigated under high speed. If current Rel-12/13 sync procedure is the starting point, the following cases should be studied:
· SLSS transmitted from in-coverage UE directly synchronized with an eNB.
For D2D, the UE shall be capable of measuring the RSRP of the selected cell and evaluate to initiate/cease SLSS transmissions within Tevaluate,SLSS defined as follows.

	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


If V2V UE is configured with DRX cycle length of 2.56s, the evaluation period for V2V UE is 15.36s. During an evaluation period, the UE with a speed of 250km/h moves 1066 meters, and the serving cell may be changed. Therefore, the existing evaluation requirement is not suitable for V2V communication. As Uu performance enhancentment for V2V is not the scope of this WI, we suggest that the discussion on initiation/cease of SLSS transmission for UE synchronized with an eNB is postponed to future study.
· SLSS transmitted from out-of-coverage UE directly synchronized with a SyncRef UE
For D2D, the UE shall be capable of measuring the S-RSRP of the selected SyncRef UE and evaluate to initiate/cease SLSS transmissions within Tevaluate,SLSS= 0.8 seconds. S-RSRP is measured on the resource elements carrying DMRS associated with PSBCH. Since the DMRS structure for PSBCH has been changed for V2V in order to support a relative speed of up to 500 km/h, the corresponding simulation works will be needed to revise the measurement performance of S-RSRP for V2V communication. There is a certain risk that it will take several meeting cycles to align the simulation assumptions and simulation results. It is proposed that the requirement can be completed in V2X if the final agreements have not been reached in V2V.
· SLSS transmitted from in-coverage/ out-of-coverage UE directly synchronized with GNSS
The requirements shall been defined based on the mechanism to trigger the SLSS transmission, which has not been finally concluded in RAN1/2. Hence, it is suggested that the discussion on initiation/cease of SLSS transmission for UE synchronized with GNSS can be postponed to V2X work item.
4) Selection/Reselection of ProSe Sync.Reference
Until now, the prioritization of sidelink synchronization sources and criteria to select between signals received with the same priority has not been finally specified for V2V communication in RAN1/2. It is difficult for RAN4 to start the discussion on the related RRM requirements and complete these requirements during this meeting.
5) Measurements for ProSe in Any Cell Selection State
When the sidelink carrier is shared with uplink (i.e., Uu and PC5 share the same carrier), the ProSe UE shall search for any detectable cell on the carrier preconfigured with ProSe resources. The existing requirements of cell identification delay are defined as:
-
Tbasic_identify_OoC_ProSe Tx_ON = 6.4 seconds if the UE is performing ProSe transmissions on the sidelink, or 

-
Tbasic_identify_OoC_ProSe Tx_OFF = 32 seconds if the UE is not performing ProSe transmissions on the sidelink.
For V2V services, a relative speed of up to 500 km/h (i.e. up to 250 km/h) shall be supported. During the time of Tbasic_identify_OoC_ProSe Tx_OFF = 32 seconds, the vehicle-UE moved over 2222 meters, and the detectable cell may be changed. Therefore, the existing ProSe requirement for cell identification delay is too long for V2V UEs. Since Uu performance enhancentment for V2V is not the scope of this WI, we suggest postponing the discussion to future study.
When the dedicated carrier is configured for V2V operation, UE does not need to search E-UTRA cells on the carrier used for V2V operation since there is only sidelink traffic without uplink traffic.
6) Measurement of congestion control & collision avoidance
Currently, the sensing mechanism for congestion control is still being discussed in RAN1. If a new feature or UE behavior was defined, then related RRM requirements need to be specified and simulation works may be required. Currently, it is unlikely for RAN4 to specify the related RRM requirements during this meeting.
3. Summary
Based on the analysis in section 2, there remain a number of issues to be investigated for V2V related RRM requirements. Since the outcome of this work item should be able to support a relative speed of up to 500 km/h with enhancements/changes to the physical layer structure (e.g., DMRS structure), some of the current RRM requirements need to be revised based on the simulation evaluation, which may take several meeting cycles to align the assumptions and provide simulation results are needed. Furthermore, some of them need to be specified based on RAN1/2’s final conclusion that are still under discussion. Because RAN4#80 meeting is the last meeting left for RRM core part discussion according to the time budget, it is a big challenge for RAN4 to complete all the V2V related RRM requirements within one meeting cycle. Hence, we suggest the using cases and focusing on the prioritized scenario in order to close the V2V WI timely.
There are three types of V2V synchronization sources taken into consideration for RRM requirements. Hereinto, GNSS-based timing is introduced as enhancement to sidelink synchronization procedure for V2V and given the highest priority of synchronization source for out-of-coverage UEs, and low priority is given to enhancements to Rel-12/13 SLSS-based synchronization. So, we suggest that the related requirements with GNSS-based timing shall be prioritized.
Proposal 1: For V2V communication, the related requirements for sidelink transmission with GNSS-based timing shall be prioritized in RAN4.

For the coexistence of PC5-based V2V operation and legacy Uu operation, the followings are considered:
· Case A: Dedicated operation carrier for V2V on which there is sidelink traffic but no uplink (Uu) traffic, i.e. uplink and sidelink are on different carriers.
· Case B: The uplink carrier is shared with sidelink, i.e. uplink and sidelink are on the same carrier.

In this WI, the 5.9GHz carrier frequencies which are not used for normal LTE operation are taken into account for V2V communication. In this case, measurement requirements related to LTE uplink and downlink do not need to be specified. For simplification, the requirements of sidelink transmission on dedicated operation carrier at 5.9GHz can be first considered for V2V. 
Proposal 2: For V2V communication, the related requirements for sidelink transmission on dedicated carrier at 5.9GHz can be first considered for simplification.

Based on the above discussion, the followings are proposed:
Proposal 3: Considering the scenario with GNSS-based timing and dedicated operation carrier at 5.9GHz, the following RRM requirement shall be defined for V2V communication.
· UE transmission timing
· Interruptions for V2V communication
Proposal 4: For V2V communication, it is suggested to postpone the unfinished RRM requirement to V2X study.
4. Conclusions

In this paper, we discuss the RRM requirements for supporting V2V services based on LTE sidelink. To close V2V WI timely, the following proposals are given:
Proposal 1: For V2V communication, the related requirements for sidelink transmission with GNSS-based timing shall be prioritized in RAN4.

Proposal 2: For V2V communication, the related requirements for sidelink transmission on dedicated carrier at 5.9GHz can be first considered for simplification.

Proposal 3: Considering the scenario with GNSS-based timing and dedicated operation carrier at 5.9GHz, the following RRM requirement shall be defined for V2V communication.
· UE transmission timing
· Interruptions for V2V communication
Proposal 4: For V2V communication, it is suggested to postpone the unfinished RRM requirement to V2X study.
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