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1. Introduction

Even though the sidelink-based V2V WI has been closed, there remain a number of issues that need to be discussed in the V2X WI. In this contribution we provide our initial views on the RRM impacts in V2X.
2. Discussion
In accordance to the objectives of V2X WI approved in the RAN #73 meeting in [1], RAN4 needs to “specify RRM core requirement”. Based on the agreements made during V2V WI, this work item should take into account the functionalities that were not completed in V2V WI. In our views, the following aspects shall be studied in V2X.
1) UE transmission timing
UE shall have the capability to follow the timing change of the reference synchronization source, and transmission timing error (TE) and timing advance (TA) shall be specified. UE transmit timing requirements for GNSS as time reference has been defined in V2V WI; however the requirements for other synchronization sources (e.g. eNB, SyncRef UE) shall be discussed in V2X WI.
· eNB as time reference
The agreements have been reached in V2V that the existing timing error requirement for ProSe UE can be reused. These agreements could be considered for V2X.
· SyncRef UE as time reference
Since a higher speed is supported for V2V UE. RAN4 shall study the UE capability to follow the timing change of the SyncRef UE with a very high speed. RAN4 can revisit the existing requirement in high speed scenario.
Proposal 1: RAN4 shall study the requirement of UE transmit timing when using eNB or SyncRef UE as synchronization sources for V2V sidelink communication.

2) Interruptions
In V2V WI, RAN4 focused on the V2V operation on dedicated V2V Carrier and left the multiple component carriers (MCC) operation undiscussed. In V2X, RAN4 shall further study the interruption requirements under following scenarios.
-
Simultaneous PC5 operations over multiple carriers
-
Simultaneous Uu and PC5 operations in different carriers and configuring PC5 resources across carriers
During V2V WI, it was agreed that UE has dedicated transmitter chain and dedicated receiver chain for the V2V operation. RAN4 needs confirm whether the same UE capability could be assumed for MCC operations. Enhancement to sidelink synchronization and prioritization of SL TX for V2X over WAN TX (e.g., SL gap) is still under discussion in RAN1. Once RAN1 concludes the final solutions, RAN4 shall study the potential impacts on RRM requirements. Then, the following interruption requirements may need to be considered:
· Interruptions due to RRC (re)configuration related to V2V sidelink communication
· Interruptions due to switching receiver chain ON/OFF for V2V sidelink communications.
· Interruptions due to dedicated V2V carrier(s) addition/release
· Interruptions due to sidelink transmission gap
· Interruptions due to synchronization source selection/reselection
Proposal 2: In V2X, RAN4 shall further study the interruption requirements in consideration of multiple component carriers operation based on RAN1 agreements.

3) Selection/Reselection of ProSe Sync.Reference
· SyncRef UE selection/reselection
This requirement is applicable to out-of-coverage UEs for selection/reselection of SyncRef UE meeting the selection / reselection criterion. This requirement specifies the detection time of SyncRef UE meeting the selection / reselection criterion as well as the side condition when a SyncRef UE is considered to be detectable.
· GNSS selection
In last RAN4 meeting, it has been agreed in [2] that RAN4 shall define the reliability requirements of GNSS synchronization source and the following two options are provided for 
· Option1: it allows UE to satisfy the timing and frequency accuracy requirements. The side condition for GNSS signal so that the derived timing and frequency accuracy meet the requirements will not be specified.

· Option2: GNSS meets the minimum signal level requirement [example] defined in  TS36.171
RAN4 shall study the GNSS selection requirement based on the agreement already made in RAN4.

Proposal 3: RAN4 shall investigate the corresponding requirements for selection or reselection of synchronization source. 
· For SyncRef UE selection/reselection, the detection time and the side condition shall be specified for a detectable SyncRef UE.
· For GNSS selection, the agreements made in V2V WI shall be taken into account.
4) Initiation/Cease of SLSS transmission
Since SLSS-based synchronization shall be supported for PC5 based V2V communication, the requirements on evaluation period to initiate/cease SLSS transmission should be defined in RAN4. The following cases should be studied:
· SLSS transmitted from UE with eNB timing
The UE shall be capable of measuring the RSRP of the selected cell and evaluate to initiate/cease SLSS transmissions. The evaluation period shall be specified to support UE moving with a high speed. RAN4 can revisit the existing requirement in high speed scenario.
· SLSS transmitted from UE with SLSS-derived timing
The UE shall be capable of measuring the S-RSRP of the selected SyncRef UE and evaluate to initiate/cease SLSS transmissions. The evaluation period of S-RSRP shall be investigated considering higher density of DMRS symbols and extended PSBCH transmission period for V2V communication.
· SLSS transmitted from UE with GNSS-derived timing
The requirements shall been defined based on the conditions for SLSS transmissions, which has not been finally concluded in RAN1/2. If it was concluded that UE always transmits SLSS when UE synchronized to the GNSS, there is no need to define such requirements in RAN4.
Proposal 4: RAN4 shall define the requirements of initiation/cease of SLSS transmissions for V2V sidelink communication. Further input of the conditions for SLSS transmissions is needed from RAN1.
5) Measurement of resource selection/reselection
The sensing-based UE autonomous resource selection has been agreed in RAN1, two new measurement quantities are introduced for the resource selection mechanism
· PSSCH-RSRP for resource exclusion
· S-RSSI for resource selection
UE perform resource exclusion and selection Based on the measurement results of PSSCH-RSRP and S-RSSI. Hence, RAN4 needs to study the requirements for resource selection, and measurement requirements for PSSCH-RSRP and S-RSSI shall be investigated.
Proposal 5: RAN4 shall study the measurement requirements for sidelink resource selection/reselection.
3. Conclusions

This contribution provides further analysis on RRM impact for V2X. The following proposals are proposed: 
Proposal 1: RAN4 shall study the requirement of UE transmit timing when using eNB or SyncRef UE as synchronization sources for V2V sidelink communication.

Proposal 2: In V2X, RAN4 shall further study the interruption requirements in consideration of multiple component carriers operation.

Proposal 3: RAN4 shall investigate the corresponding requirements for selection or reselection of synchronization source. 

· For SyncRef UE selection/reselection, the detection time and the side condition shall be specified for a detectable SyncRef UE.
· For GNSS selection, the agreements made in V2V WI shall be taken into account.
Proposal 4: RAN4 shall define the requirements of initiation/cease of SLSS transmissions for V2V sidelink communication. Further input of the conditions for SLSS transmissions is needed from RAN1.
Proposal 5: RAN4 shall study the measurement requirements for sidelink resource selection/reselection.
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