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1 Introduction
In last meeting, a WF of Multiple SCell activation has been agreed [1]. The remaining issues are captured as follow.
	· MAC CE processing time:
· FFS: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time shall be
· Option 1: 3ms;
· Option 2: 6ms.
· Interruption on L1-RSRP measurement resource
· FFS on the necessity of the delay extension due to interruption on L1-RSRP measurement resource
· Option 1: In NR CA, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed. In NR DC, EN-DC, NE-DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell. 
· Option 2: no need to consider whether delay extension is needed or not when a SSB that would have been used for L1-RSRP measurement is interrupted. The interruptions relating to other SCells have already occurred when the UE starts the L1-RSRP measurement. 
· Option 3: 
· For per-FR MG capable UE, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed. 
· For per-UE MG capable UE in NR CA, FFS.
· For per-UE MG capable UE in NR DC, FFS.
· For per-UE MG capable UE in EN-DC and NE-DC, FFS.
· If delay extension due to interruption on L1-RSRP measurement resource is needed, FFS on following options:
· Option 1: if interruption occurs on L1-RSRP resource for measurement, then total delay should be extended by X extra L1-RSRP RS periodicity. X is number of L1-RSRP resource for measurement being interrupted 
· Option 2: In NR CA, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed. In NR DC, EN-DC, NE-DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell. 
· Searcher limitation
· When more than 1 unknown SCells are activated, the cell detection time for each SCell is scaled by N. N shall be the sum of the number of all unknown FR1 SCells being activated and the number of FR2 bands with unknown SCells being activated.
· FFS: whether or not FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell can be accounted for in N and can be scaled by N.
· FR2 - Unknown SCells that are in the same band as known cell or active serving cell (FR2), are not accounted for in N and are not scaled by N.
· the cell identification and RRM measurement for other SCCs is not assumed during the longest cell detection time among unknown SCells being activated in multiple SCell activation requirement design
· FFS: definition of “cell detection time” 
· Option 1: means the time of cell synchronization and AGC settling for unknown case, i.e., “TFirstSSB_MAX + TSMTC_MAX+TRS” in FR1 unknown case, “24*Trs” in FR2 unknown case without existing active serving cell on same band
· Interruption
· FFS: if there is one single MAC CE for multiple SCell activation in each CG, is the interruption of RF tuning/retuning aligned on time domain among multiple being-activated SCells within each CG?
· FFS: Interruption(s) on other serving cells when multiple SCells are being activated
· Option1: In EN-DC, NE-DC, NR SA, the total interruption length of multiple SCell activations shall be same as the longest single interruption time among those SCell activations. In NR-DC, if two MAC CEs are used for multiple SCell activations in different CGs, it can be up to two individual interruptions during the activation delay, and each interruption length shall be same as the longest single interruption time among SCell activations in that CG.
· Option 2: In case of activation of multiple cells, there will be multiple interruptions to other active cells. A group of contiguous cells being activated will only cause one interruption on already active cells. Each non-contiguous cell being activated/deactivated can cause an independent interruption to already active cells. The length of interruptions should be the same as defined in Rel-15 
· FFS: Interruption to AGC settling
· Option 1:
· For simultaneous activation (MAC CE on same time point), 
· if the concerned SCell activation requires AGC, its activation delay is not extended;
· if the concerned SCell activation does not require AGC, its activation delay is extended by one SMTC period if AGC is required by any other SCell in the same band.
· For non-simultaneous activation (MAC CE on different timing points for different CGs),
· if the concerned SCell activation requires AGC, its activation delay is extended by the whole AGC settling time;
· if the concerned SCell activation does not require AGC, its activation delay is extended by one or two SMTC periods.
· Other option is not precluded
· Intra-band FR2 behaviors
· FFS: mixed unknown and known to-be-activated Scells  
· Option 1:
· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
· Other option is not precluded
· Companies are invited to provide analyses on suitable requirement scope to next RAN4 meeting:
· Following bullets are for information
· FFS: whether or not to consider interruption of LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases 
· FFS: whether or not to define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC
· If requirement shall be defined for this case, FFS if the delay extension due to interruption could be decided by the largest time component in victim SCell activation
· FFS: whether or not to define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells on the same band
· FFS: whether or not to define requirement  of multiple SCell activations if to-be-activated SCells includes FR1 known SCells with 160ms SCell measurement cycle(s) and >160ms SCell measurement cycle(s) on the same band 
· FFS: whether or not to design delay requirement of multiple SCell activation based on at most one interruption during the target SCell activation 


In this paper, we will discuss these remaining issues in multiple SCell activation requirement.
2 General Principles
2.1. MAC CE processing time
As we discussed in last meeting, in NR-DC, two independent MAC CE commands will be transmitted from two CGs. UE will decode these two MAC CE commands sequentially. Thus, if two MAC PDUs on dual NR CGs are received within 3ms, the total MAC processing time shall be 6ms. 
[bookmark: _Ref31552660][bookmark: _Ref20395193]Proposal 1: In NR-DC, if two MAC PDUs on dual NR CGs are received within 3ms, the total MAC processing time shall be 6ms. 
2.2. Scaling Factor for multiple unknown SCells activation
In last meeting, it was agreed that when more than 1 unknown SCells are activated, the cell detection time for each SCell is scaled by N. N shall be the sum of the number of all unknown FR1 SCells being activated and the number of FR2 bands with unknown SCells being activated. There are still some remaining issues on this topic. 
· Unknown FR1 SCell contiguous to FR1 known cell
· Unknown FR2 SCell in the same band as FR2 known cell
· Searcher definition
Since RAN4 already agreed that the searcher sharing is not needed because the unknown SCell can refer on the known cell’s timing when SCells’ MRTD are no larger than 260ns.
	RAN4 93:
· For unknown SCell case, when more than 1 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by N.
· Sequential search is not needed if MRTD is no larger than 260ns.


Thus, it’s reasonable that
[bookmark: _Ref36805157]Proposal 2: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N. FR2 Unknown SCells that are in the same band as known cell or active serving cell (FR2) are not scaled by N.
Another issue is the definition of “cell detection time”. In our understanding, AGC module is independent with cell search modules and the UE only has constraint on the number of searchers. Thus, we suggest to apply the scaling factor on the cell search time only for unknown case. 
For FR1 only, the scaling factor will be applied to Trs if aggressor cell is a FR1 unknown case; for FR2 only, the scaling factor will be applied to 8Trs if aggressor cell is a FR2 unknown case. For FR1+FR2 case, if the victim cell is FR1 cell, and only the scaling factor N is applied to Trs, it will implicitly limit UE’s behaviour on executing FR1 search firstly. On the other hand, if the victim cell is FR2 cell, and the scaling factor N is applied to 8Trs, the extension margin is too large for FR2’s requirement. Thus, we propose to differentiate the scaling factor with FR1 and FR2 as. Where, N1 is the he number of unknown FR1 SCells being activated and N2 is the number of FR2 bands of unknown FR2 SCells being activated.
[bookmark: _Ref23498956][bookmark: _Ref36805333]Proposal 3: The scaling factor N shall be applied to cell search only. For FR1 only, the extension delay will be, for FR2 only, the extension delay will be, for FR1+FR2, the extension delay will be , where, N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell and N2 is the number of FR2 bands with unknown FR2 SCells being activated only. 
2.3. Interruption on FR2 Rx beam sweeping
In last meeting, another open issue is the delay extension when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell. In our understanding, owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to avoid the collision with RS’s occasion for L1-RSRP reporting in NR CA. Thus, there is no additional interruption and delay extension is needed.
[bookmark: _Ref31552670]Proposal 4: In NR CA, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed.  
In NR DC, the RF retuning occasion from different CG collides with the RS’s occasion for L1-RSRP reporting is possible. If one of the RS occasion is interrupted by the collision, 1 extra L1-RSRP RS periodicity extension is needed for the colliding RS’s occasion. 
[bookmark: _Ref31552677]Proposal 5: In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.
Owing to the work loading in current stage, we suggest not to consider the interruption of LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases. If we only consider the interruption of NR SCell and there is only one MAC command for multiple NR SCells activation, there is no additional interruption and delay extension is needed.
[bookmark: _Ref37270300][bookmark: _Ref36805166]Proposal 6: No requirement is defined when both CGs activate their SCells for EN-DC and NE-DC.
2.4. AGC issue
In single SCell activation, the criteria to apply the delay for AGC is different between FR1 and FR2.
· In FR1, whether SCell activation needs AGC depends on known cell and measurement cycle <=160ms, known cell and measurement cycle >160ms or unknown cell.
· In FR2, whether SCell activation needs AGC depends on whether UE has FR2 serving cell in the same band. (or whether it is the first FR2 cell being activated known cell or unknown cell).
In FR1, the SCell activation delay will be extended by 2 SMTCs if this serving cell being activated is an unknown cell no matter what this FR1 band has active serving cell or not. However, in FR2, the SCell activation delay won’t be extended if this serving cell being activated is an unknown cell and this FR2 band has active serving cell. 
[bookmark: _Ref37270252]Observation 1: In single SCell activation, the criteria to apply the delay for AGC is different between FR1 and FR2.
[bookmark: _Ref37270303]Proposal 7: RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
There are 4 cases in FR1 intra-band to be discussed as follows
· For single known SCell activation with measurement cycle >160ms in FR1 intra-band, it needs TFirstSSB_MAX for AGC retuning. 
· For single unknown SCell activation in FR1 intra-band, it needs TFirstSSB_MAX+ TSMTC_MAX for AGC retuning. 
· For the victim known SCell cell with unknown aggressor SCell in FR1 intra-band, the AGC retuning time will be extended to TFirstSSB_MAX+ TSMTC_MAX for victim SCell. 
· For the victim known SCell with measurement cycle <=160ms with known aggressor SCell with measurement cycle >160ms in FR1 intra-band, the AGC retuning time will be extended to TFirstSSB_MAX for victim SCell. 
Based on above analysis, we can conclude:
[bookmark: _Ref37270306]Proposal 8: If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.    
When single unknown SCell activation is in FR2 intra-band, it needs 16*Trs for AGC retuning and 8*Trs for cell search. If both the victim SCell and the aggressor SCell are unknown FR2 cells in intra-band, no additional AGC retuning is needed. However, if the victim SCell is a known FR2 cell and the aggressor SCell is unknown FR2 intra-band cell, no delay extension is needed for victim SCell because the criteria in FR2 is that only unknown SCell being activated will needs AGC extension. In other words, the unknown cell can make use of the information from the known cell. Thus the unknown SCell’s AGC retuning is also not needed in FR2 intra-band. For the cell search duration, RAN4 already agreed that no additional cell search is needed for unknown FR2 cell when there is another known FR2 cell being activated in intra-band. 
[bookmark: _Ref36805206]Proposal 9: If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and, 
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
3 Requirement scope for multiple SCell Activation
3.1. Requirement Equation
It’s suggested to define the requirement for multiple SCell activation for the aspect of one victim SCell. 
[bookmark: _Ref36805172]Proposal 10: The basic delay for victim SCell # i due to multiple SCell activation shall have the following components:
· Basic single SCell activation delay
· The delay extension due to interruption of other SCell(s) in  the same CG of the victim cell
· The delay extension due to interruption of other SCell(s) not in the same CG of the victim cell
· The delay extension due to searcher limitation

Where,
 is the single SCell activation delay;
K is the number of aggressor SCells being activation in the same CG with victim cell,  is the additional delay extension due to one aggressor SCells being activation in the same CG;
is the delay extension due to all aggressor SCells being activation in the other CG;
N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell except the victim cell # i;
N2 is the number of other FR2 bands with unknown FR2 SCells being activated only except the band of victim cell # i.   
3.2. NR-SA, EN-DC, NE-DC
In EN-DC, NE-DC, NR SA, it was agreed that RAN4 will define requirements only for the case where a single MAC command is used to activate multiple SCells. As we discussed before, owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to align on time domain among multiple being-activated SCells to avoid the collision with RS’s occasion in each CG. Thus, there is no additional interruption and delay extension is needed.
[bookmark: _Ref36805175]Proposal 11: UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
The type of victim SCell and aggressor SCell can be
· Intra-band FR1 
· Inter-band FR1
· Intra-band FR2
· Inter-band FR2
· FR1+FR2 
3.2.1. Intra-band FR1
If victim SCell and aggressor SCell are intra-band FR1 cells, each SCell can be the following cases respectively.
· Known cell and measurement cycle <=160ms
· Known cell and measurement cycle >160ms
· Unknown cell
Thus, the combination of victim SCell and aggressor SCell can be 9 different cases.
	victim SCell
	aggressor SCell

	
	Known cell and measurement cycle <=160ms
	Known cell and measurement cycle >160ms
	Unknown cell

	Known cell and measurement cycle <=160ms
	Case 1
	Case 2
	Case 3

	Known cell and measurement cycle >160ms
	Case 4
	Case 5
	Case 6

	Unknown cell
	Case 7
	Case 8
	Case 9



Case 1:
In case 1, there is only one RF switching on occasion when all SCells being activated transmitting SSB bursts in the same slot because victim SCell and aggressor SCell are intra-band cells. Thus, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX.(When victim SCell’s SMTC is less than aggressor SCell) 
[image: ]
[bookmark: _Ref36805178]Proposal 12: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
Case 2:
In case 2, if victim SCell’s SMTC is less than the SMTC of aggressor SCell, the victim SCell shall wait the occasion when all SCells being activated transmitting SSB bursts in the same slot to adjust the AGC. After that, one additional SMTC is needed for victim SCell’s fine timing tracking.  
[image: ]
If victim SCell’s SMTC is larger than the SMTC of aggressor SCell, the victim SCell just need to wait one additional SMTC because the first SMTC shall be used for AGC retuning.
[image: ]
[bookmark: _Ref36805182]Proposal 13: In intra-band FR1, the victim SCell activation delay may be extended one TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is known cell and measurement cycle>160ms.
Case 3:
In case 3, the situation of victim SCell is similar as case 2 where the victim SCell needs to wait the AGC retuning by aggressor SCell. The difference is that unknown SCell needs two SMTC to adjust the AGC. Thus, the victim SCell activation delay may be extended by two TSMTC_MAX.
  [image: ]
[bookmark: _Ref36805185]Proposal 14: In intra-band FR1, the victim SCell activation delay may be extended two TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is unknown cell.
From the analysis above, it’s easy to summarize a general rule and apply to other cases. The delay extension of victim SCell depends on the difference number of SSBs using for AGC retuning between victim SCell and aggressor SCell. 
[bookmark: _Ref36805190]Proposal 15: In EN-DC, NE-DC, NR SA FR1 intra-band, the victim SCell activation delay extension shall be the difference number of SSBs using for AGC retuning between victim SCell and the aggressor SCell which uses the largest number of SSBs for AGC retuning in intra-band. 
	victim SCell
	aggressor SCellNote

	
	Known cell and measurement cycle <=160ms
	Known cell and measurement cycle >160ms
	Unknown cell

	Known cell and measurement cycle <=160ms
	TFirstSSB -> TFirstSSB_MAX
	TSMTC_MAX
	2TSMTC_MAX

	Known cell and measurement cycle >160ms
	No delay extension
	No delay extension
	TSMTC_MAX

	Unknown cell
	No delay extension
	No delay extension
	No delay extension

	Note: The aggressor SCell means the aggressor SCell which needs the largest number of SSBs for AGC retuning in the aggressor SCells being activated in intra-band SCell activation.


3.2.2. Inter-band FR1
As we discussed before, there is only one RF switch on occasion per CG. When victim SCell and aggressor SCell are inter-band FR1 cells, it doesn’t need additional interruption due to aggressor SCell’s RF switching on. Victim SCell and aggressor SCell can also retune their AGC independently. Thus, there is no additional interruption and delay extension is needed.
[image: ]
[bookmark: _Ref36805194]Proposal 16: In EN-DC, NE-DC, NR SA, there is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells.
3.2.3. Intra-band FR2
In single SCell activation, the SCell being activated doesn’t need the Rx beam sweeping time when there is at least one active serving cell on that FR2 band because the base stations are co-located for intra-band FR2 deployment. Basically, if there is no active serving cell on this FR2 band, it shall differentiate known and unknown scenario in SCell activation. Thus, we can define three type of known-unknown combinations as follow.
Known SCell + Known SCell
In this scenario, the requirement of multiple SCell activation shall be the same as single SCell activation. 
[bookmark: _Ref36805198]Proposal 17: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are known SCells, the delay of victim SCell activation shall be the same as single SCell activation.
Unknown SCell + Unknown SCell
Considering the single MAC CE command for multiple SCells, only one unknown SCell needs to execute cell search (for MRTD equal or less than 260ns) and L1-RSRP measurement. Other unknown SCells just hold on the activation procedure until one of the unknown SCell finishing the cell search and L1-RSRP measurement. After that all unknown SCells will wait their TCI configuration from network and execute their SCell activation process independently. It shall be noted that although the TCI configuration for QCL TypeD RS shall be the same source SSB, the TCI configuration for these unknown SCells shall still be different because each serving cell’s timing/Doppler configuration RS bases on its serving cell’s information independently.
UE can also retune these unknown SCells’ RF at the same time. Therefore, there is no additional interruption needed in this scenario.
[bookmark: _Ref31552705]Proposal 18: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are unknown SCells, 
· Only one unknown SCell is required to execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells can be different; 
· Only single interruption due to single RF switch on is considered;
· No additional delay extension is needed for victim SCell.
[image: ]
Figure 1: Multiple unknown intra-band FR2 SCells activation
Known SCell + Unknown SCell
This is a special case for multiple SCell activation. Generally, if this SCell is an unknown SCell and there is no active serving cell in this FR2 band, cell search, L1-RSRP measurement and reporting procedure is needed for this unknown SCell’s activation. However, if there is one known SCell to be activated in this FR2 band, the unknown SCell won’t need cell search, L1-RSRP measurement and reporting procedure. Unknown SCells can simply leverages the results from known SCell and only will need to wait for PDCCH TCI, PDSCH TCI, CSI-RS reporting configuration and SCell activation command. After that, the unknown SCells will also have the same activation procedure as known SCell. Owing to the TCI and CSI-RS configuration for each SCell may not come at the same time. The RF retuning occasion for each SCell shall also different, but as we discussed above, UE can schedule the RF retuning occasion to avoid the collision with SSB for timing tracking. Thus, no additional interruption is needed in this scenario.
[image: ]
Figure 2: known+ unknown intra-band FR2 SCells activation
[bookmark: _Ref31552709]Proposal 19: If there is no active serving cell on the FR2 band and if at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, 
· All unknown SCells won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
3.2.4. Inter-band FR2
[bookmark: _Ref31552713]In last meeting, it was agreed to postpone inter-band FR2 scenario to this RAN4 meeting, but considering current work loading, it’s better to not consider inter-band FR2 components in current multiple SCell activation requirements.
	· Agreements in RAN4 #94e:
· Postpone the discussion for multiple SCell activation in inter-band FR2 CA to next RAN4 meeting. 


[bookmark: _Ref37270345]Proposal 20: Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
3.2.5. FR1+FR2
In the same CG, there is no much difference between FR1+FR2 and inter-band FR1 cases. No additional delay extension and interruption is needed. The UE only considers the time extension caused by the searcher limitation from unknown cells.
[bookmark: _Ref20395219]Proposal 21: In the single CG FR1+FR2 case, the UE shall only consider the time extension caused by the searcher limitation from unknown cells. 
3.3. NR DC
Currently, there is also no NR-DC band combination defined for FR2+FR2 and FR1+FR1 scenario in RAN4 RF session. Thus, it’s reasonable only to define multiple SCell activation requirement for FR1+FR2 in NR-DC.
[bookmark: _Ref37270255]Observation 2: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
[bookmark: _Ref36805213]Proposal 22: Only define RRM requirement for FR1+FR2 band combination in NR-DC. 
3.3.1. UE supports per-FR gap
When UE supports per-FR gap capability, the UE doesn’t need to consider the additional interruption between two NR CGs. If the victim SCell in one CG and the aggressor SCell in the other CG, the delay extension of victim SCell only needs to consider the searcher sharing.
[bookmark: _Ref36805217]Proposal 23: When UE supports per-FR gap, the delay extension of victim SCell only needs to consider the searcher sharing if the victim SCell and aggressor SCells are in the different CGs.
3.3.2. UE supports per-UE gap only
When UE only supports per-UE gap capability, the additional interruption due to the RF switching on in other CG shall be considered. In NR-DC, owing to the limitation on coordination between two CGs, the network shall use two independently MAC commands to activate the SCells in each CGs. The interruption can happen on the any possible occasion in the victim SCell activation process. In the RAN4 #93 meeting, there is an agreement for interruption as follow.
	Agreements in RAN4 #93
· Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell
· 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.
· 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.
· 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.
· When the interruption occurs on the L1-RSRP 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.
· 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.


· When the interruption occurs on the MAC CE command or HARQ feedback of victim SCell, it means the victim SCell will fail the SCell activation or the network won’t know whether the UE shall execute the SCell activation or not. Thus, there is no requirement for the victim SCell activation.
· When the interruption occurs on the SSB for AGC retuning of the victim SCell, the overall AGC retuning time shall be extended in victim SCell which will need at most 2 TSMTC_MAX extension. 
· When the interruption occurs on the other RS for victim SCell, the activation delay extension shall be 1 extra TRS.
· When the interruption occurs on the L1-RSRP 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.
· 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.
[bookmark: _Ref36805220]Proposal 24: In NR-DC, when UE only supports per-UE gap, an additional interruption can be any possible occasion during the victim SCell activation processing.
· When the interruption occurs on the MAC CE command or HARQ feedback of victim SCell, there is no requirement for the victim SCell activation.
· When the interruption occurs on the RS of the victim SCell, the delay extension for victim SCell shall be 2TSMTC_MAX. 
· When the interruption occurs on the resource for reporting, the delay extension for victim SCell shall be the extra time for next available reporting resource.
4 Summary
In this paper, we propose the multiple SCell activation requirement for NR.
Observation 1: In single SCell activation, the criteria to apply the delay for AGC is different between FR1 and FR2.
Observation 2: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
Proposal 1: In NR-DC, if two MAC PDUs on dual NR CGs are received within 3ms, the total MAC processing time shall be 6ms.
Proposal 2: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N. FR2 Unknown SCells that are in the same band as known cell or active serving cell (FR2) are not scaled by N.
Proposal 3: The scaling factor N shall be applied to cell search only. For FR1 only, the extension delay will be, for FR2 only, the extension delay will be, for FR1+FR2, the extension delay will be , where, N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell and N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 4: In NR CA, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed.
Proposal 5: In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.
Proposal 6: No requirement is defined when both CGs activate their SCells for EN-DC and NE-DC.
Proposal 7: RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
Proposal 8: If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.    
Proposal 9: If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
Proposal 10: The basic delay for victim SCell due to multiple SCell activation shall have the following components:
· Basic single SCell activation delay
· The delay extension due to interruption of other SCell(s) in  the same CG of the victim cell
· The delay extension due to interruption of other SCell(s) not in the same CG of the victim cell
· The delay extension due to searcher limitation

Where,
 is the single SCell activation delay;
K is the number of aggressor SCells being activation in the same CG with victim cell,  is the additional delay extension due to one aggressor SCells being activation in the same CG;
is the delay extension due to all aggressor SCells being activation in the other CG;
N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell;
N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 11: UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
Proposal 12: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
Proposal 13: In intra-band FR1, the victim SCell activation delay may be extended one TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is known cell and measurement cycle>160ms.
Proposal 14: In intra-band FR1, the victim SCell activation delay may be extended two TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is unknown cell.
Proposal 15: In EN-DC, NE-DC, NR SA FR1 intra-band, the victim SCell activation delay extension shall be the difference number of SSBs using for AGC retuning between victim SCell and the aggressor SCell which uses the largest number of SSBs for AGC retuning in intra-band.
	victim SCell
	aggressor SCellNote

	
	Known cell and measurement cycle <=160ms
	Known cell and measurement cycle >160ms
	Unknown cell

	Known cell and measurement cycle <=160ms
	TFirstSSB -> TFirstSSB_MAX
	TSMTC_MAX
	2TSMTC_MAX

	Known cell and measurement cycle >160ms
	No delay extension
	No delay extension
	TSMTC_MAX

	Unknown cell
	No delay extension
	No delay extension
	No delay extension

	Note: The aggressor SCell means the aggressor SCell which needs the largest number of SSBs for AGC retuning in the aggressor SCells being activated in intra-band SCell activation.


Proposal 16: In EN-DC, NE-DC, NR SA, there is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells.
Proposal 17: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are known SCells, the delay of victim SCell activation shall be the same as single SCell activation.
Proposal 18: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are unknown SCells,
· Only one unknown SCell is required to execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells can be different; 
· Only single interruption due to single RF switch on is considered;
· No additional delay extension is needed for victim SCell.
Proposal 19: If there is no active serving cell on the FR2 band and if at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell,
· All unknown SCells won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
Proposal 20: Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
Proposal 21: In the single CG FR1+FR2 case, the UE shall only consider the time extension caused by the searcher limitation from unknown cells.
Proposal 22: Only define RRM requirement for FR1+FR2 band combination in NR-DC.
Proposal 23: When UE supports per-FR gap, the delay extension of victim SCell only needs to consider the searcher sharing if the victim SCell and aggressor SCells are in the different CGs.
Proposal 24: In NR-DC, when UE only supports per-UE gap, an additional interruption can be any possible occasion during the victim SCell activation processing.
· When the interruption occurs on the MAC CE command or HARQ feedback of victim SCell, there is no requirement for the victim SCell activation.
· When the interruption occurs on the RS of the victim SCell, the delay extension for victim SCell shall be 2TSMTC_MAX. 
· When the interruption occurs on the resource for reporting, the delay extension for victim SCell shall be the extra time for next available reporting resource.
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