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1. Introduction
In RAN4 #92bis, one WF on multiple SCell activation was approved in [1], and the remaining issues are summarized as below, 
	· HARQ feedback priority
· FFS: whether in the activation procedure of target deactivated Scell, HARQ feedback’s priority on other CCs is higher or lower than target deactivated SCell RF tuning/AGC settling or not.
· FFS on Scell activation and deactivation delay and interruption requirements
· The delay of multiple Scell activation may be different due to following factors:
· FR1 only, FR2 only, or FR1+FR2
· Known or Unknown SCells
· Inter-band only, intra-band only or both 
· CA and DC (sync or async. among CCs)
· Limitation on number of searchers of UE
· Simultaneous and non-simultaneous SCell activation command
· Collision between RF re-tuning on one CC and SMTC duration on the other CC
· Companies are encourage to provide analysis on multiple SCell activation delay based on above factors. 



In this contribution, we have discussion on HARQ feedback priority and the activation delay extension due to interruption from other SCell activation.
2. HARQ feedback priority
In SCell activation requirement in TS38.133, we specified the interruption range to avoid interruption to the HARQ feedback for SCell activation command(MAC CE), which is duplicated as below,
The interruption on PSCell or any activated SCell in SCG for EN-DC mode specified in clause 8.2 shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TSMTC_MAX + TSMTC_duration ]. 
The interruption on PCell or any activated SCell in MCG for NR standalone mode specified in clause 8.2 shall not occur before slot n+1+[THARQ] and not occur after slot n+1+[THARQ +3ms + TSMTC_MAX + TSMTC_duration]. 
UE will perform RF tuning/AGC settling only after it successfully decode the SCell activation command, and if the MAC CE decoding time is shorter than THARQ, it need to schedule to avoid interrupting the HARQ feedback for this activation MAC CE, otherwise, naturally UE will not interrupt HARQ feedback for this activation MAC CE by RF tuning/AGC settling. 
In the SCell activation there might be another two MAC CEs sending to UE: TCI activation command and SP CSI-RS activation for CQI reporting. However, different from SCell activation command, before UE can successfully decode those two MAC CEs, UE has no idea about what the command it is, and therefore the RF tuning/AGC settling after UE decodes activation command will not be scheduled to avoid colliding with those two MAC CEs or their HARQ feedbacks. 
Similarly, UE has no idea before it completes decoding the MAC CE commands for other SCell activation and their corresponding HARQ feedback timing might be earlier than MAC CE decoding, so in that sense, it’s not feasible for UE to schedule the RF tuning/AGC settling of one SCell activation to avoid another SCell activation command and HARQ feedback.    
As illustrated in figure 1, if SCell #1 is commanded to be activated and the RAN4 requirement would only assume that interruption shall not collide with the HARQ feedback for SCell #1 activation MAC CE, but there is no any limitation for this interruption to the other HARQ feedback for PCell or SCells.
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Figure 1. Interruption on HARQ feedback during multiple SCell activations
In the other words, the priority of HARQ feedback for SCell activation command (MAC CE) shall be higher than target deactivated SCell RF tuning/AGC settling ONLY IF this HARQ feedback is for this target deactivated SCell activation command; and HARQ feedback’s priority on other CCs shall be lower than target deactivated SCell RF tuning/AGC settling.
Proposal 1: HARQ feedback’s priority on other CCs shall be lower than target deactivated SCell RF tuning/AGC settling. The priority of HARQ feedback for SCell activation command (MAC CE) shall be higher than target deactivated SCell RF tuning/AGC settling ONLY IF this HARQ feedback is for this target deactivated SCell activation command.
3. Delay extension due to interruption from other SCell activation
In last #92bis meeting, RAN4 agreed on an observation that,
· Activation delay is expected to be increased if the interruption due to activating/deactivating on another cell causes the UE to miss receiving an SSB on cell currently being activated
In our understanding, RAN4 need to figure out the impacts of interruption on different part of SCell activation procedure, and then can decide how much delay extension can be allowed in the multiple SCell activation scenario. As a summary we think at least the following 5 cases shall be taken into account:
Case 1: Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell
In figure 2, PCell, SCell #1 and SCell #2 is in the same band. SCell #1 and SCell #2 is going to be activated and the RF tuning for SCell #2 activation is colliding with the SSB occasion on SCell #1 for AGC settling. The AGC settling will be delayed to next available time occasion, however, in this case the next available time occasion shall be the one when UE can see all SSBs colliding on time domain for those intra-band active serving cells and to-be-activated SCells (in figure 2 we give an example that PCell is in the same band as SCell #1 and SCell #2).
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Figure 2. Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell
In the current TS38.133, we use the term TSMTC_MAX to represent the delay for AGC settling, as below,
TSMTC_MAX:
-	In FR1, in case of intra-band SCell activation, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided the cell specific reference signals from the active serving cells and the SCells being activated or released are available in the same slot; in case of inter-band SCell activation, TSMTC_MAX is the SMTC periodicity of SCell being activated.
-	In FR2, TSMTC_MAX is the longer SMTC periodicity between active serving cells and SCell being activated provided that in Rel-15 only support FR2 intra-band CA.
-	TSMTC_MAX is bounded to a minimum value of 10ms.
However, as shown illustrated in figure 3, in intra-band case (victim SCell and aggressor SCell are in the same band), if UE needs 2*TSMTC_MAX to complete the AGC settling in some case (e.g. unknown FR1 SCell activation case), interruption on the any one SSB for AGC settling will needs UE to restart the AGC settling procedure rather than just adding 1 extra TSMTC_MAX back. TSMTC_MAX might also be changed to a new one to consider all the active serving cell and to-be-activated SCells in the same band after this interruption. So UE needs to restart AGC settling procedure right after the interruption and the whole AGC settling time delay needs to be added right after the interruption. Here, the whole AGC settling time delay means the total time period for AGC settling with new TSMTC_MAX.
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Figure 3. AGC settling delay extension when two TSMTC_MAX is needed for AGC settling
In inter-band case (victim SCell and aggressor SCell are in the different band), the AGC procedure on the target to-be-activated SCell can be continued if one of the SSB is interrupted, since the victim SCell and aggressor SCell are doing AGC separately. So the activation delay only needs to be extended by 1 extra TSMTC_MAX.
Proposal 2: In intra-band case (target to-be-activated SCell and aggressor SCell are in the same band), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be the whole AGC settling time delay right after this interruption, and the whole AGC settling time delay means the total time period for a new AGC settling procedure with the new TSMTC_MAX.
Proposal 3: In inter-band case (target to-be-activated SCell and aggressor SCell are in different bands), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be 1 extra TSMTC_MAX.
Case 2: Interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell.
If interruption collides with SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, UE cannot use the interrupted SSB and it need to wait for the next available SSB, e.g. from activation delay perspective, extra TRS would be used at UE side to decide the next available SSB for cell synchronization or timing/frequency tracking. So in this case we only need to add back the interrupted SSB in the delay requirement, which means 1 extra TRS.

Proposal 4: When the interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, the activation delay extension shall be 1 extra TRS.
Case 3: Interruption occurs on the RS for L1-RSRP measurement occasion of the target to-be-activated SCell
The current L1-RSRP measurement part defined in SCell activation is as below,
TL1-RSRP, measure is L1-RSRP measurement delay TL1-RSRP_Measurement_Period_SSB (ms) or TL1-RSRP_Measurement_Period_CSI-RS based on applicability as defined in clause 9.5 assuming M=1.
If interruption collides with SSB or CSI-RS for L1-RSRP measurement occasion of the target to-be-activated SCell, UE cannot use the interrupted RS for L1-RSRP measurement and needs to wait for the next available L1-RSRP measurement RS , i.e. 1 extra TL1-RSRP_Measurement_Period_SSB or TL1-RSRP_Measurement_Period_CSI-RS (depends on which RS is used for the L1-RSRP measurement) is needed to extend the activation delay.
Proposal 5: When the interruption occurs on the RS occasion for L1-RSRP measurement of the target to-be-activated SCell, the activation delay extension shall be 1 extra TL1-RSRP_Measurement_Period_SSB or TL1-RSRP_Measurement_Period_CSI-RS (depends on which RS is used for the L1-RSRP measurement).
Case 4: Interruption occurs on the L1-RSRP/CSI reporting resource of the target to-be-activated SCell
If the interruption occurs on the L1-RSRP/CSI reporting resource (UL grant) of the target to-be-activated SCell, UE will skip the interrupted L1-RSRP/CSI reporting resource and wait for the next available L1-RSRP/CSI reporting resource. So the delay would be extend to have extra waiting time for next available L1-RSRP/CSI reporting resource.
Proposal 6: When the interruption occurs on the L1-RSRP/CSI reporting resource of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available L1-RSRP/CSI reporting resource.
Case 5: Interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell
If the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, UE will skip the interrupted CQI measurement/reporting occasion and keep doing CQI measurement/reporting on the next available occasion.
Proposal 7: When the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available CQI measurement/reporting resource.
4. Conclusion
In this contribution, we have discussion on HARQ feedback priority and the activation delay extension due to interruption from other SCell activation.

Proposal 1: HARQ feedback’s priority on other CCs shall be lower than target deactivated SCell RF tuning/AGC settling. The priority of HARQ feedback for SCell activation command (MAC CE) shall be higher than target deactivated SCell RF tuning/AGC settling ONLY IF this HARQ feedback is for this target deactivated SCell activation command.
Proposal 2: In intra-band case (target to-be-activated SCell and aggressor SCell are in the same band), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be the whole AGC settling time delay right after this interruption, and the whole AGC settling time delay means the total time period for a new AGC settling procedure with the new TSMTC_MAX.
Proposal 3: In inter-band case (target to-be-activated SCell and aggressor SCell are in different bands), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be 1 extra TSMTC_MAX.
Proposal 4: When the interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, the activation delay extension shall be 1 extra TRS.
Proposal 5: When the interruption occurs on the RS occasion for L1-RSRP measurement of the target to-be-activated SCell, the activation delay extension shall be 1 extra TL1-RSRP_Measurement_Period_SSB or TL1-RSRP_Measurement_Period_CSI-RS (depends on which RS is used for the L1-RSRP measurement).
Proposal 6: When the interruption occurs on the L1-RSRP/CSI reporting resource of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available L1-RSRP/CSI reporting resource.
Proposal 7: When the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available CQI measurement/reporting resource.
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