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1. Introduction

Carrier aggregation on PC5 will be supported for Rel-15 V2X sidelink communication [1]. In this contribution, we provide our discussion on the impacts of sidelink carrier aggregation on RRM requirements.
2. Discussion
RAN4 has discussed the scenarios for sidelink carrier aggregation and achieved the following agreements in [2].

	· Multiple carriers and CA scenarios in Rel-15 are further clarifed as (x denotes a licensed band)
· First Priority
· V2X_xA(23dBm)_47B(23dBm)
· UE RX: up to three carriers, UE TX:  FFS (at least up to two carriers)
· V2X_47C (23dBm).
· UE RX: 20MHz+10MHz, UE TX: 20MHz+10MHz
· V2X_xA(23dBm)_47C(23dBm)
· UE RX: up to three carriers, UE TX:  FFS (at least up to two carriers)
· Second priority

· V2X_47C1 (23dBm)
· UE RX: 10MHz+10MHz+10MHz, UE TX: FFS (at least 10MHz+10MHz)
· Third Priority (except the power class in Band 47, other capability is the same with above first and second priorities)

· V2X_47B (26dBm)
· V2X_xA(23dBm)_47B(26dBm)
· V2X_47C and C1(26dBm)
· V2X_xA(23dBm)_47C(26dBm) and C1(26dBm)
· V2X_xA(23dBm)_ 47C1(23dBm)
· UE RX: up to four carriers, UE TX: FFS (at least up to two carriers)


Based on the above agreements, Rel-15 V2X UE shall support simultaneous reception over at least up to three or four carriers and simultaneous transmission over at least up to two carriers.
2.1. Synchronization for Rel-15 V2X
The Rel-15 V2X UE will support sidelink communication over multiple carriers, the synchronization requirements for sidelink CA shall be studied in RAN4, which include the following aspects:
· UE Transmit Timing
The V2X UE transmit timing requirements specify the timing error between V2X sidelink transmissions and the synchronization reference source. The timing error limit value Te is related to the UE capability of estimating the reference timing. For Rel-14 V2X UE, three types of the synchronization reference source could be selected including Serving cell/PCell, SyncRef UE and GNSS. The timing error requirements are separately specified for each type of synchronization reference source.
· Initiation/Cease of SLSS Transmissions
If SLSS transmissions are requested on the carrier for V2X sidelink communication, UE shall determine whether to initiate or cease SLSS transmissions based on the measured S-RSRP on the selected SyncRef UE or the measured RSRP on serving cell, and the evaluation period Tevaluate,SLSS shall be specified for RSRP measurements and S-RSRP measurements respectively.
· Selection / Reselection of V2X Synchronization Reference Source
The requirements on SyncRef UE identification are defined for Rel-14 V2X UE. 
According to the priority for each synchronisation reference, UE shall perform SyncRef UE identification measurements during synchronisation reference (re-)selection procedure. The different SyncRef UE identification requirements are defined for different configurations. For Rel-14 V2X UE, the requirements on SyncRef UE identification are specified for GNSS configured as the highest priority and eNB configured as the highest priority, respectively.
Since sidelink CA has no impacts on the current V2X synchronization procedure, the existing V2X synchronization requirements can be reused for Rel-15 V2X UE.
Proposal 1: For sidelink CA, The existing V2X synchronization requirements could be reused for Rel-15 V2X UE.
For downlink/uplink carrier aggregation, synchronous downlink/uplink transmissions on PCC and SCC are required and a maximum uplink transmission timing difference among different TAGs is defined for UE. If V2X sidelink communications among multiple carriers were required to be synchronous transmission for sidelink carrier aggregation, then the similar requirement might need to be defined for Rel-15 V2X UE. However, the use cases are still under discussion in RAN1/2, and no conclusion are made on whether sidelink carrier aggregation to be synchronous or not.
Observation 1: For sidelink CA, whether to define new V2X synchronization requirements Rel-15 V2X UE depends on RAN1/2 inputs.
2.2. Sensing and resource (re)selection procedure for Rel-15 V2X

In mode 4, UE shall perform resource (re)selection procedure based on PSSCH-RSRP and S-RSSI measurement results. In both mode 3 and mode 4, UE shall perform CBR measurements based on S-RSSI measurement results. Currently, RAN1 has achieved the following agreements on sidelink CA in mode 3 and mode 4.
	Agreement (on mode 3):

· From RAN1 perspective, no additional standardization work is needed for supporting Mode 3 scheduling in PC5 CA (up to 8 PC5 carriers)

Agreement (on mode 4):

· At least Rel-14 per-carrier independent sensing procedure and resource (re)selection is supported

· FFS whether other solution is needed. 

· FFS if sensing on multiple carriers as a single set of resources is supported

· FFS if sensing can be done on a per-carrier basis, but resource selection can be different than Rel-14 UEs


Based on the above agreements, it can be observed that current sensing and resource (re)selection procedure are reused and per-carrier independent and the impact of sidelink CA has not been observed.
Observation 2: The impact of sidelink CA on the existing requirements on autonomous resource (re)selection and congestion control measurements has not been foreseen.
2.3. Interruptions with CA
RAN1 has reached the following agreements on carrier selection for sidelink carrier aggregation in [3]:
	· Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA

· FFS how Tx carrier(s) is(are) selected within the set of potential Tx carrier(s) 

Note: it is RAN1 understanding that the higher layers will take other constraints (e.g., UE capability, services, etc.) into account when providing the set of potential carrier(s)


The detailed solution on carrier selection has not been finalized. If a component carrier frequency was added or released by network configuration, then an interruption on serving cell/PCell might need be allowed to receive the relevant RRC configuration message. If UE perform carrier selection without RRC involvement, then no interruption to WAN is foreseen and whether to allow V2X sidelink communication dropping depends on the solution on carrier selection.
Observation 3: For carrier selection with RRC involvement, an interruption to WAN may need to be defined.
Observation 4: For carrier selection without RRC involvement, no interruption to WAN is foreseen.
3. Conclusions

This contribution provides the analysis on the impacts of sidelink CA on V2X requirements. The following proposals and observations are given: 
Proposal 1: For sidelink CA, The existing V2X synchronization requirements could be reused for Rel-15 V2X UE.
Observation 1: For sidelink CA, whether to define new V2X synchronization requirements Rel-15 V2X UE depends on RAN1/2 inputs.
Observation 2: The impact of sidelink CA on the existing requirements on autonomous resource (re)selection and congestion control measurements has not been foreseen.
Observation 3: For carrier selection with RRC involvement, an interruption to WAN may need to be defined.
Observation 4: For carrier selection without RRC involvement, no interruption to WAN is foreseen.
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