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1. Introduction

In RAN4#84bis meeting, the V2X sidelink carrier aggregation was initially discussed and a way forward [1] was approved as follows: 
	· Synchronization requirements

· FFS the following aspects for V2X CA in synchronous and/or asynchronous scenarios (based on RAN1/2 decisions)

· Maximum Receive Timing Difference (MRTD)

· Maximum Transmission Timing Difference (MTTD)

· FFS impacts on the existing synchronization requirements, including:

· UE Transmit Timing

· Initiation/Cease of SLSS Transmissions

· Selection / Reselection of V2X SyncRef UE 

· FFS PSSCH-RSRP measurement requirement on deactivated Secondary component carrier (based on RAN1/2 decisions)

· Interruption requirements

· FFS interruptions at sidelink component carrier(s) addition/release and check whether the following scenario exist or not

· Intra-band interruption to WAN

· Inter-band Interruptions to WAN

· Intra-band Interruptions to V2X sidelink communication

· Inter-band Interruptions to V2X sidelink communication

· FFS component carrier addition/release delay based on RAN1/2 decisions

· Others issues are not precluded.


In this contribution, we provide our further discussion on the above aspects for V2X sidelink carrier aggregation from RRM perspective.
2. Discussion
According to the statements in [1, 2], the following scenarios are considered for V2X CA.

· Scenario 1: Intra-band contiguous CA operation in Band 47 (PC5)
· Scenario 2: combinations of intra-band contiguous CA in Band 47 (PC5) and inter-band con-current operation in a licensed band (Uu)

It can be observed that all the component carriers aggregated for V2X sidelink communication are in Band 47 and intra-band contiguous.

Currently, RAN1 achieved the following agreements on synchronization for V2X CA.
	Working assumption:

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned


Based on the above information, we provide our analysis on the impacts of V2X sidelink CA from the following aspects.
2.1. Synchronization requirements for V2X CA
· MRTD and MTTD
For Uu carrier aggregation, UE needs to communicate with PCell on PCC and SCell on SCC. The maximum received time difference (MRTD) between the signals received from the PCell and the SCell is defined as 30.26 s, which consists of 30 s propagation delay difference and 260 ns eNB TAE between PCell and SCell. The maximum transmission timing difference (MTTD) between the pTAG and the sTAG is defined as 32.47 s when pTAG and the sTAG are configured.
For V2X sidelink CA, UE need to receive V2X sidelink communications from the surrounding V2X UEs on each component carrier. As shown in Figure 1, UE#3 will receive the signals both from UE#1 on CC#1 and from UE#2 on CC#2. The time difference between the signals received from UE#1 and UE#2 consist of propagation delay difference and timing alignment error between UE#1 and UE#2.
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Figure 1: Example of V2X sidelink CA
The MRTD requirement for V2X sidelink CA depends on considering the deployment of V2X sidelink CA. The V2X UE will select different type of synchronization reference source, such as the sidelink transmission timing for UE#1 is derived from GNSS and the sidelink transmission timing for UE#2 is derived from an eNB. The sidelink transmission timing difference between UE#1 and UE#2 could be asynchronous when the eNB is not synchronized to GNSS. Considering of asynchronous V2X sidelink CA, the maximum receive timing difference is suggested as 500µs.
Based on RAN1 agreements, UE uses the same reference timing to derive V2X sidelink transmission timing for all the aggregated carriers. Hence, there is no transmit timing difference among the component carriers for V2X sidelink transmissions (i.e. Band 47).
Proposal 1: For V2X sidelink CA, the MRTD requirements is suggested to be defined as 500µs in considering of asynchronous scenario.
Proposal 2: For V2X sidelink CA, there is no need to introduce MTTD requirements.
· Impacts on Existing Synchronization Requirements
For Rel-14 V2X, the requirements on UE transmit timing accuracy, initiation/cease of SLSS transmissions and selection/reselection of V2X SyncRef UE are defined.
For UE transmit timing, the requirements on the timing error between V2X sidelink transmit timing and reference timing are defined. The timing error limit value depends on the UE capability of estimating the synchronization reference timing. Currently, three types of the synchronization source could be selected for deriving V2X sidelink transmit timing, and the UE transmit timing requirements are defined respectively for different type of synchronization reference. No impact is foreseen on the existing UE transmit timing requirements.
For initiation/cease of SLSS transmissions, the evaluation period Tevaluate,SLSS is defined respectively for RSRP measurements on serving cell/PCell and S-RSRP measurements on SyncRef UE. So far, no motivation has been foreseen to define a shorter or longer evaluation period of RSRP or S-RSRP measurement due to supporting V2X sidelink CA. Thus, the same evaluation period of RSRP or S-RSRP measurement can be reused for Rel-15 V2X UE.
Observation 1: The impacts of V2X sidelink CA has not been foreseen on the existing requirements on UE transmit timing and initiation/cease of SLSS transmissions.
For V2X SyncRef UE selection/reselection, the SyncRef UE identification delays including one S-RSRP measurement period are defined. According to the priority for each synchronisation reference, UE shall perform SyncRef UE identification measurements during synchronisation reference (re-)selection procedure. For R14 V2X UE, the different SyncRef UE identification requirements are defined for different configurations, such as GNSS configured as the highest priority and eNB configured as the highest priority. For V2X sidelink CA, UE shall try to detect new SyncRef UE on each component carriers. The existing requirements on V2X SyncRef UE selection/reselection are suggested to be applied for each component carriers aggregated for V2X sidelink communications.
Proposal 3: The existing V2X SyncRef UE selection/reselection requirements are suggested to be applied for each component carriers aggregated for V2X sidelink communications.
2.2. Interruption requirements for V2X CA

For Uu carrier aggregation, when a SCell is added or released, the interruption requirements are defined as follows:

· An interruption of up to 5 subframe is allowed on the PCell (or any activated SCell), If the PCell (or any activated SCell) is in the same band as the SCell being added or released.
· An interruption of up to 1 subframe is allowed on the PCell (or any activated SCell), If the PCell (or any activated SCell) is not in the same band as the SCell being added or released.

For V2X sidelink CA, a component carrier will be added or released for V2X sidelink communication. The interruptions on the other component carrier(s) due to the sidelink component carrier being added or released shall be studied in RAN4.
In Scenario 1, all the component carriers are in the same band (i.e. Band 47). Only the interruption on intra-band component carrier need to be considered. 

In Scenario 2, there exists the component carriers in Band 47 and the component carrier in a licensed band. Besides the intra-band interruptions, there also has an inter-band interruption on the serving cell/PCell shall be defined.
Hence, both intra-band and inter-band interruption requirements shall be studied for V2X CA. The existing interruption requirements for Un carrier aggregation can reused as start point, and the following is proposed:
Proposal 4: When a component carrier is added or released for V2X sidelink CA, the interruption requirements can be defined as follow.
· An interruption of up to 5 subframes is allowed on any component carrier for V2X sidelink communication.

· An interruption of up to 1 subframe is allowed on the serving cell/PCell for both uplink and downlink.

2.3. PSSCH-RSRP measurement requirement on deactivated secondary component carrier
Currently, RAN2 made the following agreements on carrier selection for V2X CA [3]. 
	Carrier selection in CA
- CBR should be considered for the UEs’ Tx carrier selection in PC5 CA from RAN2 perspective.

- Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective. Not closed for other factors.

- AS is aware of candidate V2X frequencies for V2X packet transmissions, which configured by upper layers (Same as Rel-14). FFS on the additional need in Rel-15.

- UE capability on PC5 CA should be considered for the UE’s Tx carrier selection from RAN2 perspective. However no additional specification impacts are foreseen at the moment.

- Configuration/Preconfiguration of PC5 carriers (at least one candidate set of PC5 CC) for the UE’s Tx carrier selection (like Rel-14). FFS if further standard changes (including UE behaviors) are needed for Rel-15 eV2X.

- From RAN2 point of view we do NOT need a PCC and SCC.

- No need of activation/deactivation mechanism for carriers.
- FFS on how to handle Rx limited V2X UE.


RAN2 has agreed not to have PCC/SCC and activation/deactivation mechanisms for V2X sidelink CA. Hence, RAN4 does not need to study the PSSCH-RSRP measurement requirements on deactivated SCC.
Proposal 5: Based on RAN2’s decision, it is suggested not to introduce PSSCH-RSRP measurement requirements on deactivated secondary component carrier.
3. Conclusions

This contribution provides the analysis on the impacts of non-transparent transmit diversity on PSSCH-RSRP measurement accuracy of Rel-14 UEs. The following observations and proposals are given: 
Proposal 1: For V2X sidelink CA, the MRTD requirements is suggested to be defined as 500µs in considering of asynchronous scenario.
Proposal 2: For V2X sidelink CA, there is no need to introduce MTTD requirements.
Observation 1: The impacts of V2X sidelink CA has not been foreseen on the existing requirements on UE transmit timing and initiation/cease of SLSS transmissions.
Proposal 3: The existing V2X SyncRef UE selection/reselection requirements are suggested to be applied for each component carriers aggregated for V2X sidelink communications.
Proposal 4: When a component carrier is added or released for V2X sidelink CA, the interruption requirements can be defined as follow.
· An interruption of up to 5 subframes is allowed on any component carrier for V2X sidelink communication.

· An interruption of up to 1 subframe is allowed on the serving cell/PCell for both uplink and downlink.

Proposal 5: Based on RAN2’s decision, it is suggested not to introduce PSSCH-RSRP measurement requirements on deactivated secondary component carrier.
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