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1. Introduction

In RAN4#86 meeting, a way forward [1] it was approved and it was agreed only to focus on the delay and interruption requirements for V2X CC addition/release based on dedicated RRC signalling in sidelink transmission mode 3. In this contribution, we provide our further discussion on the delay and interruption requirements for sidelink transmission mode 3.
2. Discussion
For sidelink transmission mode 3, the UE is connected to a serving cell and the V2X sidelink communication configuration can be indicated by a dedicated RRC message SL-V2X-ConfigDedicated from the serving cell. According to the definition of message SL-V2X-ConfigDedicated in TS36.331, up to 8 PC5 carriers can be configured for V2X sidelink communication. However, based on the agreements in RF session, UE may only support up to 2 or 3 Tx chains for V2X carrier aggregation. Due to UE capability limits, the UE may not perform V2X sidelink communication on the indicated carriers.
Proposal 1: The delay and interruption requirements for V2X CC addition/release based on dedicated RRC signalling are only applied in the cases that the operation for CC addition/release will not exceed UE Rx/Tx capability limitation.

In this contribution, we focus on the scenarios that CC addition/release operation will not exceed UE Rx/Tx capability.
2.1. Delay Requirements for V2X CA
In [1], the followings were agreed on V2X CC addition/release delay requirements.
	· Delay requirements for V2X CC addition/release based on dedicated RRC signaling.

· No need to introduce delay requirements for sidelink transmission mode 4

· It is left to UE implementation.

· FFS delay requirements for sidelink transmission mode 3

· The addition/release delay is just for the case of a single RRC addition/release command

· Companies are encouraged to provide the definition of V2X CC addition/release delay 


The definition of V2X CC addition/release delay need to be studied. For legacy Uu CA, the SCell activation operation is verified by UE sending CSI report of SCell. For LTE DC, the PSCell addition operation is verified by UE transmitting PRACH preamble towards PSCell. For sidelink transmission mode 3, UE perform V2X sidelink transmission on the resources indicated by network. When a PC5 CC is added by RRC signalling for V2X sidelink communication, then UE shall start to transmit PSCCH/PSSCH on the first available allocated resources. Hence, the V2X CC addition operation can be verified by UE transmitting PSSCH on the added carrier. The V2X CC release operation can be verified by UE stopping PSSCH transmission on the released carrier.
Since the CC addition/release is indicated by RRC signalling, then the RRC processing time shall be considered and is suggested to be 20ms. After UE has resolved the RRC message, UE need to perform RF tuning/retuning and AGC settling in order to get prepared for starting or stopping PSSCH transmission on the corresponding carrier. Thus, RRC processing time, RF tuning/retuning time and AGC settling time shall be taken into account.
For V2X, UE periodically transmit PSSCH signals. The scheduling period for PSSCH can be configured as in the range of {20ms, 50ms, 100ms}. A delay uncertainty shall be considered for waiting the first allocated PSSCH resources. The delay uncertainty can be defined as the maximum PSSCH scheduling period.
Proposal 2: For V2X CA, the CC addition/release operations can be verified by UE transmitting PSSCH or stopping PSSCH transmission.
Proposal 3: For V2X CA, it is suggested that the CC addition delay includes RRC processing time, RF tuning/retuning time, AGC settling and the delay uncertainty in acquiring the first available PSSCH occasion on the added carrier.

Proposal 4: For V2X CA, it is suggested that the CC release delay includes RRC processing time, RF tuning/retuning time, AGC settling and the delay uncertainty in stopping PSSCH transmission on the released carrier.
2.2. Interruption requirements for V2X CA

In [1], the followings were agreed on V2X CC addition/release interruption requirements.
	· Interruption at V2X CC addition/release for V2X CA.
· Interruptions to WAN for the case V2X CC and WAN CC is not in the same band and they are applicable only when V2X operation is on a dedicated V2X band

· An interruption of up to 2 subframes is allowed.
· FFS the location of the interruption.

· Interruptions to V2X receptions/transmissions on other component carriers used for V2X CA

· No need to introduce interruption requirements for sidelink transmission mode 4

· It is left to UE implementation.

· FFS interruption requirements for sidelink transmission mode 3

· The interruption is investigated based on the assumption that AGC settling time for Rel-15 V2X is same as that for Rel-14 V2X

· Further study the location of the interruption


As mentioned above, when a sidelink component carrier is added or released, the actions for RF tuning/retuning (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. The total time for UE performing RF tuning/retuning and AGC settling will not be longer than 1ms.
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 V2X sidelink communication on other component carrier may be interrupted. Since there is feedback mechanism for V2X sidelink transmission, it is unlikely to verify the interruption to UE reception on a PC5 carrier. It is hard to predict the subframe during which UE will perform RF tuning/retuning and AGC settling. Due to UE transmitting PSCCH/PSSCH and PSBCH/SLSS discontinuously, it is unlikely to verify whether there will be an interruption to UE transmission on a PC5 carrier.
Proposal 5: It is suggested not to introduce the requirements of interruptions to V2X sidelink communication due to V2X CC addition or release.
The interruption to PCell due to is allowed. However the location of the interruption need to be studied. According to TS36.331, the dedicated RRC message SL-V2X-ConfigDedicated which indicates V2X CC addition/release, is included in message RRCConnectionReconfiguration. So, the interruptions will occurs during RRC connection reconfiguration procedure.

Proposal 6: It is suggested that the interruptions to WAN due to V2X CC addition/release is allowed only during the RRC reconfiguration procedure.
3. Conclusions

This contribution provides the analysis on interruption and delay requirements for V2X CA. The following proposals are given: 
Proposal 1: The delay and interruption requirements for V2X CC addition/release based on dedicated RRC signalling are only applied in the cases that the operation for CC addition/release will not exceed UE Rx/Tx capability limitation.

Proposal 2: For V2X CA, the CC addition/release operations can be verified by UE transmitting PSSCH or stopping PSSCH transmission.
Proposal 3: For V2X CA, it is suggested that the CC addition delay includes RRC processing time, RF tuning/retuning time and the delay uncertainty in acquiring the first available PSSCH occasion on the added carrier.

Proposal 4: For V2X CA, it is suggested that the CC release delay includes RRC processing time, RF tuning/retuning time and the delay uncertainty in stopping PSSCH transmission on the released carrier.
Proposal 5: It is suggested not to introduce the requirements of interruptions to V2X sidelink communication due to V2X CC addition or release.
Proposal 6: It is suggested that the interruptions to WAN due to V2X CC addition/release is allowed only during the RRC reconfiguration procedure.
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