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1. Introduction

In RAN4#85 meeting, a way forward [1] was approved and it was agreed to introduce delay and interruption requirements for CC addition/release based on dedicated RRC signalling for V2X CA, which was stated as follows:

	· The delay and interruption requirements for CC addition/release based on dedicated RRC signaling need be introduced.

· FFS whether there is interruption to PCell and activated SCell on Uu link(s).

· FFS on RRC processing time

· FFS on RF tuning/retuning time in the case of transmission timing alignment for all CCs aggregated for V2X


In this contribution, we provide our further discussion on the delay and interruption requirements for V2X CA.
2. Discussion
Currently, RAN1 achieved the following agreements [2] on synchronization for V2X CA.

	· The following working assumption is confirmed in the context of this agreement

· 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

· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers

· This does not preclude UE to monitor different synchronization sources on the different carriers


It can be observed that UE uses a single synchronization reference source for V2X sidelink transmission and reception on all the aggregated carriers.
2.1. Interruption requirements for V2X CA

For V2X CA, a sidelink component carrier can be added or released for V2X sidelink communication. Two types of interruptions shall be considered as follows:

· Interruption to cellar communication of the serving cell(s) (i.e. PCell or any activated SCell).

· Interruption to V2X sidelink communication
For V2X intra-band contiguous CA, the UE could use a single RF Tx/Rx chain for transmission/reception of V2X sidelink signals on all the aggregated carriers. When a sidelink component carrier is added or released, the actions for RF tuning (adjustment of centre frequency and aggregated bandwidth) and AGC settling should be performed. For E-UTRAN CA, the RF tuning time is assumed as 300 µs. For sidelink communication, the first OFDM symbol within one subframe can be utilized for AGC settling. It can be assumed that one symbol is required for AGC settling. Thus, an interruption of 1ms can be allowed to current V2X sidelink communications. Since the UE has separate RF chains for cellar communication and V2X sidelink communication, there is no interruption to cellar communication of the serving cell(s).
Proposal 1: When a component carrier for V2X intra-band contiguous CA is added or released, the interruption requirements can be defined as follow.
· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· No interruption is allowed to cellar communication of the serving cell(s).

For V2X non-contiguous CA, the UE has multiple RF chains for V2X sidelink communication on each sidelink component carrier. It is common design for UE to share the same crystal oscillator for different RF chains. When a sidelink component carrier is added or released, the actions for RF switching on/off and AGC settling should be performed. Hence, the interruption to both cellar communication and V2X sidelink communication shall be allowed for clock calibration. An interruption of 1ms is suggested for V2X sidelink communication. An interruption of 2ms is suggested for cellar communication considering asynchronous reference timing between Uu and PC5. 
Proposal 2: When a component carrier for V2X non-contiguous CA is added or released, the interruption requirements can be defined as follow.
· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· An interruption of up to 2 subframe is allowed to cellar communication of the serving cell(s).

2.2. Delay Requirements for V2X CA
Based on the agreements in [1], the delay requirements CC addition/release based on dedicated RRC signalling shall be considered. As defined in TS 36.331, the RRCConnectionReconfiguration message includes the dedicated configuration information for V2X sidelink communication, and the RRC processing delay requirements for RRC connection re-configuration is defined as 15ms or 20 ms. 
Proposal 3: The CC addition/release delay is suggested as 20ms which includes RRC processing time.
3. Conclusions

This contribution provides the analysis on interruption and delay requirements for V2X CA. The following proposals are given: 
Proposal 1: When a component carrier for V2X intra-band contiguous CA is added or released, the interruption requirements can be defined as follow.
· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· No interruption is allowed to cellar communication of the serving cell(s).

Proposal 2: When a component carrier for V2X non-contiguous CA is added or released, the interruption requirements can be defined as follow.
· An interruption of up to 1 subframes is allowed to V2X sidelink communication.

· An interruption of up to 2 subframe is allowed to cellar communication of the serving cell(s).

Proposal 3: The CC addition/release delay is suggested as 20ms which includes RRC processing time.
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