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The details pertaining to Direct SCell activation of single downlink SCell were finalized at RAN4#95-e. Delay requirements and interruption window definitions for Direct SCell activation of multiple downlink SCells are still missing, and captured as open issues in the Multi-RAT CA/DC enhancement WI exception sheet [1]:
· RAN4
· Direct SCell activation:
· Activation/deactivation delay and interruption requirements for activation/deactivation of multiple SCells



In this contribution we are providing proposals on delay requirements and interruption window definitions for the case where multiple downlink SCells are directly activated upon addition, handover, or resume.
A related CR is provided in [2].
Discussion
Direct SCell Activation of Multiple Downlink SCells at SCell addition 

In this scenario the UE receives a RRC reconfiguration message that adds multiple SCells for which the sCellState is set to activated. We propose that initially, direct SCell activation of [2] downlink SCells is supported at SCell addition.

Proposal 1: 	Direct SCell Activation of Multiple Downlink SCells at SCell addition shall be supported for [2] SCells.

Reception and decoding of the RRC message takes the same time as for the single SCell case (see 38.133 clause 8.3.4), and provided the same side conditions, direct activation of multiple SCells at SCell addition can re-use activation time expressions for activation of multiple deactivated SCells (see clause 8.3.7), if re-defining TFirst_SSB, TFirst_SSB_MAX and TFirst_SSB_MAX_multiple_scells to account for that triggering is carried out by RRC and not MAC. Compare with how it has been handled in clause 8.3.4 with respect to re-use of activation time expressions for single SCell (clause 8.3.2).

Proposal 2:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at SCell addition shall fulfill Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

For the interruption window, the definition needs to be updated to take into account  TFirstSSB_MAX_multiple_scell. 

Proposal 3:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at SCell addition shall be based on the corresponding interruption window in clause 8.3.4 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;

Proposed specification text, as captured in a CR [2], below:

* * *
8.3.9	Direct SCell Activation of Multiple Downlink SCells at SCell addition 
The requirements in this clause apply for UE being configured in the RRC reconfiguration message, TS 38.331 [2], with [2] SCells for which the parameter sCellState is set to activated.
The UE shall configure the SCells in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. Upon receiving the RRC reconfiguration message in slot n, the UE shall be capable to transmit valid CSI report and apply actions for the directly activated SCell no later than in slot  ,
where:
	Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms
T1 and TRRC_Process are specified in clause 8.3.4,
Tactivation_time_multiple_scells and TCSI_Reporting are specified in clause 8.3.7, where the following definition of TFirstSSB, TFirstSSB_MAX, and TFirstSSB_MAX_multiple_scells shall override the existing ones:
- 	TFirstSSB and TFirstSSB_MAX: as specified in clause 8.3.4,
-	TFirstSSB_MAX_multiple_scells: the time to the end of the first complete SSB burst indicated by the SMTC after slot n + TRRC_Process + T1, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCells being activated are transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in TS38.321 [7] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.
The UE may be allowed to cause interruptions to serving cells on other component carriers during an interruption window, as specified in clause 8.2. The starting point of an interruption window on spCell or any activated SCell shall not occur before slot n+1+, and shall not occur after slot n+1+, where NR slot length is with respect to the numerology of the SCell being activated, and TX is:
-	TFirstSSB, for any scenario where Tactivation_time_multiple_scells  includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time_multiple_scells  includes TFirstSSB_MAX;
- 	TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time_multiple_scells  includes TFirstSSB_MAX_multiple_scells;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time_multiple_scells  includes TFineTiming.
The length of the interruption window may be different for different victim cells, and depends on the applicable scenario and on the frequency band relation between the aggressor cell and the victim cell.
Starting from the slot  until the UE has completed the direct SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCells.
* * *

Direct SCell Activation of Multiple Downlink SCells at Handover

In this scenario the UE receives a RRC reconfiguration message for handover, where the message includes multiple SCells for which the sCellState is set to activated. We propose that initially, direct SCell activation of [2] downlink SCells is supported at handover.


Proposal 4: 	Direct SCell Activation of Multiple Downlink SCells at Handover shall be supported for [2] SCells.

Reception and decoding of the RRC message, and up until the UE has obtained a valid TA in the target PCell takes the same time as for the single SCell case (see 38.133 clause 8.3.5), and provided the same side conditions, direct activation of multiple SCells at handover can re-use activation time expressions for activation of multiple deactivated SCells (see clause 8.3.7), if re-defining TFirst_SSB, TFirst_SSB_MAX and TFirst_SSB_MAX_multiple_scells to account for that triggering is carried out by RRC and not MAC. Compare with how it has been handled in clause 8.3.5 with respect to re-use of activation time expressions for single SCell (clause 8.3.2).

Proposal 5:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at Handover shall fulfill Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

For the interruption window, the definition needs to be updated to take into account  TFirstSSB_MAX_multiple_scell. 

Proposal 6:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at Handover shall be based on the corresponding interruption window in clause 8.3.5 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;

Proposed specification text, as captured in a CR [2], below:

* * *
8.3.10	Direct SCell Activation of Multiple Downlink SCells at Handover
The requirements in this clause apply for UE being configured in the RRC reconfiguration message, TS 38.331 [2], for handover with [2] SCells for which the parameter sCellState is set to activated.
The UE shall configure the SCells in activated state upon successful completion of the RRC reconfiguration procedure within the specified delay. Upon receiving the RRC reconfiguration message in slot n, the UE shall be capable to transmit valid CSI report and apply actions for the directly activated SCells no later than in slot  ,
where:
[bookmark: _Hlk47447588]	Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms
	TRRC_Process, Tinterrupt,T2, and T3 are specified in clause 8.3.5,
	Tactivation_time_multiple_scells and TCSI_Reporting are specified in clause 8.3.7, where the following definitions of TFirstSSB, TFirstSSB_MAX, and TFirstSSB_MAX_multiple_scells shall override the existing ones:
-	TFirstSSB, TFirstSSB_MAX: as specified in clause 8.3.5,
- 	TFirstSSB_MAX_multiple_scell: the time to the end of the first complete SSB burst indicated by the SMTC after slot n + TRRC_Process + Tinterrupt + T2 + T3, further fulfilling:
-	In FR1, in case of intra-band SCell activation, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot; in case of inter-band SCell activation, the first occasion when the SCells being activated are transmitting SSB burst.
-	In FR2, the occasion when all active serving cells and SCells being activated or released are transmitting SSB bursts in the same slot. 
In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in TS 38.321 [7] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.
The UE may be allowed to cause interruptions to PCell during an interruption window, as specified in clause 8.2. The starting point of an interruption window on PCell shall not occur before slot n+1+, and not occur after slot n+1+, where NR slot length is with respect to the numerology of the SCell being activated, and TX is:
- 	TFirstSSB, for any scenario where Tactivation_time_multiple_scells  includes TFirstSSB;
-	TFirstSSB_MAX, for any scenario where Tactivation_time_multiple_scells    includes TFirstSSB_MAX;
- 	TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time_multiple_scells  includes TFirstSSB_MAX_multiple_scells;
-	Tuncertainty_MAC +TFineTiming, for any scenario where Tactivation_time_multiple_scells    includes TFineTiming.
The length of the interruption window depends on the frequency band relation between the aggressor SCell and the victim PCell.
Starting from the slot  and until the UE has completed the direct SCell activation, the UE shall report CQI index = 0 (out of range) if the UE has available uplink resources to report CQI for the SCells.
* * *

Direct SCell Activation of Multiple Downlink SCells at RRC Resume

In this scenario the UE receives a RRC reconfiguration message for RRC Resume, where the message includes multiple SCells for which the sCellState is set to activated. We propose that initially, direct SCell activation of [2] downlink SCells is supported at RRC Resume.

Proposal 7: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall be supported for [2] SCells.

Similar to how the corresponding requirement for direct activation of single SCell at RRC Resume is specified, we suggest that the requirement is re-using the requirement for Direct SCell Activation of Multiple Downlink SCells at SCell addition, but with an overriding definition of the parameter T1.

Proposal 8: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall re-use the same requirement as for Direct SCell Activation of Multiple Downlink SCells at SCell addition, but with a re-defined parameter T1 (same as in clause 8.3.6).

Proposed specification text, as captured in a CR [2], below:

* * *
8.3.11	Direct SCell Activation of Multiple Downlink SCells at RRCResume
The requirements in this section apply for UE being configured in the RRC reconfiguration message in TS38.331 [2] for RRC Resume with [2] SCells for which the parameter sCellState is set to activated.
The requirements in section 8.3.9 shall apply, except that the definition of T1 shall be replaced by the corresponding definition in clause 8.3.6.
* * *
Summary and Conclusion
In this contribution we have proposed delay requirements for Direct SCell activation of multiple downlink SCells. The proposals are as follows. 
Proposals for Direct SCell activation at SCell addition:

Proposal 1: 	Direct SCell Activation of Multiple Downlink SCells at SCell addition shall be supported for [2] SCells.

Proposal 2:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at SCell addition shall fulfill Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

Proposal 3:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at SCell addition shall be based on the corresponding interruption window in clause 8.3.4 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;
Proposals for Direct SCell activation at Handover:

Proposal 4: 	Direct SCell Activation of Multiple Downlink SCells at Handover shall be supported for [2] SCells.

Proposal 5:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at Handover shall fulfill Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

Proposal 6:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at Handover shall be based on the corresponding interruption window in clause 8.3.5 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;
Proposals for Direct SCell activation at RRC Resume:

Proposal 7: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall be supported for [2] SCells.

Proposal 8: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall re-use the same requirement as for Direct SCell Activation of Multiple Downlink SCells at SCell addition, but with a re-defined parameter T1 (same as in clause 8.3.6).
A CR is provided in [2].
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