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Introduction
[bookmark: _Hlk54120204]In RAN4#96-e meeting, SCell activation/deactivation requirements in NR-U were further discussed. The remaining open items on this topic are captured in WF [1] as below:
· Interruption window
· FFS: Multiple interruption windows for inter-band CA 
· Option 1: For inter-band CA, the interruption is the same as for intra-band case
· Option 2: For inter-band CA, the interruption is not the same as for intra-band case, while multiple interruptions are still needed
· Option 3: For inter-band CA, the interruption is not the same as for intra-band case and a single interruption applies

· Applicability of SCell activation requirements when sCellDeactivationTimer is not configured 
· Do the SCell activation requirements apply for the case when sCellDeactivationTimer is not configured?
· Option 1: The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured. 
· Option 2: The sCell activation delay requirement applies regardless of the sCellDeactivationTimer being configured or not.

· Applicability of SCell deactivation requirements when sCellDeactivationTimer is not configured
· Do the SCell deactivation requirements apply for the case when sCellDeactivationTimer is not configured?
· Option 1: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
· Option 2: No new specification is needed for SCell deactivation requirements when SCellDeactivationTimer is not configured.

· UE behaviour with respect to a configured sCellDeactivationTimer in SCell activation/deactivation
· Option 1: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command.
· Option 2: No such clarification is needed, even if the requirements apply only when sCellDeactivationTimer is configured.


Most of the issues on this topic were resolved and agreed in previous RAN4 meeting. In this paper, we discuss the remaining topics on interruption windows and the applicability of requirements when sCellDeactivationTimer is not configured.
Interruptions during Scell activation
[bookmark: _Hlk54119975]The issue of multiple interruption windows for both intra-band and inter-band CA scenarios was discussed in detail in the last RAN4 meeting. While it was decided that multiple interruption windows are needed because of RF retuning and AGC during intra-band scenario, the case of inter-band was left as an FFS item. In this section we provide some background on interruptions and discuss the scenarios where multiple interruption windows are applicable.
Multiple interruption windows
· For intra-band CA, while the SCell being activated is unknown or known with measurement cycle >160ms, up to (1+L) interruption windows are allowed during SCell activation, where L is the number of occasions that at least one SSB from SCells already activated or SCell being activated in the same band is not available before the first successful SSB transmissions subject to TSMTC_max
· For inter-band CA: FFS
· Inter-band CA:
· Option 1: for inter-band CA, the interruption is the same as for intra-band case
· Option 2: for inter-band CA, the interruption is not the same as for intra-band case, while multiple interruptions are still needed
· Option 3: for inter-band CA, the interruption is not the same as for intra-band case and a single interruption applies




We would like to highlight few key agreements and common understandings related to interruptions for Scell activations captured in the WF [2] during RAN4#94-bis-e meeting.

Observation 1. RF re-tuning in SCell activation may happen any time between 
· Earliest: UE finishes MAC CE processing for the activation command, and 
· Latest: the first SSB burst UE is going to use

Observation 2. AGC in SCell activation may happen at 
· The first SSB burst
· Note: AGC is only needed for FR1/FR2 unknown case and FR1 known case with measurement cycle > 160ms
· Note: AGC interruption only applies to intra-band active serving cells

The above observations clarify that RF re-tuning is the only cause of interruption in the inter-band CA scenario. We would like to highlight that the interruption length in Section 8.2 of TS 38.133 is defined under the assumption that the UE performs RF re-tuning only once throughout the Scell activation process. Based on these arguments we believe that multiple interruption windows are not required during the inter-band CA scenarios. 

Proposal 1. For inter-band CA, a single interruption window is allowed during the Scell activation
Furthermore, the interruption in the case of intra-band CA when SCell being activated is known with measurement cycle <160ms, is similar to the one during an inter-band CA and a single interruption applies.
Proposal 2. For intra-band CA, while the SCell being activated is known with measurement cycle <160ms, a single interruption window is allowed during SCell activation
In the last RAN4 meeting, the following was agreed:
Observation 3. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
The above observation together with the general understanding that
Observation 4. UE always perform RF re-tuning at or before the first scheduled SSB burst
it can be concluded that
Observation 5. The starting point of an interruption does not depend on DL LBT failures in case of a single interruption that happens due to RF re-tuning only, i.e. when AGC is not required.
In the last RAN4 meeting, it was agreed that
The starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
· TFirstSSB  + (L1)* Trs, for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms
· TFirstSSB_MAX + L2,1* TSMTC_MAX for known SCell activation when SCell measurement cycle is greater than 160ms
· TFirstSSB_MAX + L3,1* TSMTC_MAX for unknown SCell activation




Based on the above arguments and observations, we propose the following modification
Proposal 3 For intra-band CA, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
· TFirstSSB , for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms
· TFirstSSB_MAX + L2,1* TSMTC-MAX , for known SCell activation when SCell measurement cycle is greater than 160ms
· TFirstSSB_MAX + L3,1* TSMTC-MAX , for unknown SCell activation

Proposal 4 For inter-band CA, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
· TFirstSSB , for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms
SCell activation/deactivation delay
The issues on UE behavior and applicability of SCell activation/deactivation when sCellDeactivationTimer were discussed and various options were shortlisted.
Do the SCell activation requirements apply for the case when sCellDeactivationTimer is not configured?
· Option 1: The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured. 
· Option 2: The sCell activation delay requirement applies regardless of the sCellDeactivationTimer being configured or not.


Considering the above options, we would like to go with Option 1, which was also our initial proposal [3], stating not to have any requirements when sCellDeactivationTimer is not configured as it enforces proper configuration by the NW. 
Proposal 5. The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.


Do the SCell deactivation requirements apply for the case when sCellDeactivationTimer is not configured?
· Option 1: The SCell deactivation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured. 
· Option 2: No new specification is needed for SCell deactivation requirements when SCellDeactivationTimer is not configured.


We prefer Option 2 citing the same reasons as in our previous contribution [3] that in the absence of configuration of SCellDeactivationTimer, UE applies the value of infinity, similar to R15, and follows the procedure outlined in TS 38.321. Hence, no new specification is needed in RAN4. 
But we are ready to compromise to Option 1.
Proposal 6a. No new specification is needed for SCell deactivation requirements when SCellDeactivationTimer is not configured.
Proposal 6b. The SCell deactivation requirements for NR-U do not apply when the SCellDeactivationTimer is not configured.

UE behaviour with respect to a configured sCellDeactivationTimer in SCell activation/deactivation
· Option 1: If RAN4 is to define requirements only when sCellDeactivationTimer is configured, necessary clarification is needed that UE shall not stop sCellDeactivationTimer before UE successfully transmits the HARQ feedback for the deactivation command. 
· Option 2: No such clarification is needed, even if the requirements apply only when sCellDeactivationTimer is configured 


This issue is similar to MAC-CE activation/deactivation commands and UE not being able to transmit HARQ feedback. We think the same behaviour should be applied consistently in similar situations. Our understanding from MAC specification is that UE should behave as if HARQ feedback is sent out (regardless of whether the physical layer transmission is blocked by LBT or not). So, we agree with Option 2 that no such clarification is needed.
Proposal 7. No such clarification is needed, even if the requirements apply only when sCellDeactivationTimer is configured
Conclusions
Observation 1. RF re-tuning in SCell activation may happen any time between 
· Earliest: UE finishes MAC CE processing for the activation command, and 
· Latest: the first SSB burst UE is going to use

Observation 2. AGC in SCell activation may happen at 
· The first SSB burst
· Note: AGC is only needed for FR1/FR2 unknown case and FR1 known case with measurement cycle > 160ms
· Note: AGC interruption only applies to intra-band active serving cells

Proposal 1. For inter-band CA, a single interruption window is allowed during the Scell activation
Proposal 2. For intra-band CA, while the SCell being activated is known with measurement cycle <160ms, a single interruption window is allowed during SCell activation
Observation 3. For a single interruption (L=0), interruption window length at SCell activation does not depend on DL CCA failures.
Observation 4. UE always perform RF re-tuning at or before the first scheduled SSB burst
Observation 5. The starting point of an interruption should not depend on DL LBT failures in case of a single interruption that happens due to RF re-tuning only, i.e. when AGC is not required.
Proposal 3 For intra-band CA, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
· TFirstSSB , for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms
· TFirstSSB_MAX + L2,1* TSMTC-MAX , for known SCell activation when SCell measurement cycle is greater than 160ms
· TFirstSSB_MAX + L3,1* TSMTC-MAX , for unknown SCell activation

Proposal 4 For inter-band CA, the starting point of an interruption window on SpCell or any activated SCell as specified in clause 8.2, shall not occur before slot n+1+   and not occur after slot n+1+ , where TX is:
· TFirstSSB , for known SCell activation when SCell measurement cycle is equal to, or smaller than, 160ms
Proposal 5. The SCell activation requirements for NR-U do not apply when the sCellDeactivationTimer is not configured.
Proposal 6a. No new specification is needed for SCell deactivation requirements when SCellDeactivationTimer is not configured.
Proposal 6b. The SCell deactivation requirements for NR-U do not apply when the SCellDeactivationTimer is not configured.
Proposal 7. No such clarification is needed, even if the requirements apply only when sCellDeactivationTimer is configured
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