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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.
	· Open issues for RAN4 #94:
· FFS：MAC PDU processing for activation of multiple cells with a single MAC command will be 3 ms
· Requirement scope of multiple SCell activation:
· Option 1:
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple SCells
· For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
· FFS on the delay extension when Interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell 
· Option 1: 1 extra L1-RSRP RS periodicity
· Option 2: 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)
· Other options are not precluded
· 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.
· N is FFS
· Interruption(s) on other serving cells when multiple SCells are being activated. 


In this paper, we will discuss these remaining issues in multiple SCell activation requirement.
2 Requirement scope of multiple SCell activation
As we discussed in last meeting, a reasonable choice for network is to use a single MAC command to activate multiple NR SCells in EN-DC, NE-DC and NR SA. For 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. Thus, we agree on the requirement scope of multiple SCell activation shall be
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple NR SCells
· For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
[bookmark: _Ref31552660][bookmark: _Ref20395193]Proposal 1: The requirement scope of multiple SCell activation shall be
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple NR SCells
· For NR-DC, RAN4 to define requirements for the case where one MAC command per CG is used. 
3 Scaling Factor for multiple unknown SCells activation
In last meeting, it was agreed that when more than 1 unknown SCell are activated, the activation delay should be extended because one searcher is always for PCell mobility, and the other searcher is shared with all SCells. The question here is: whether UE should consider the multiple SCell activation to share the searcher with measurements? In our view, SCell activation is relatively a short period procedure while measurement will span a long time. Thus, there is no sharing scaling factor with measurement when RAN4 defined the single SCell activation requirement. Therefore, we still believe that it doesn’t need to consider measurement scaling factor when considering multiple SCell activation. The scaling factor N shall be the number of all unknown SCells being activated.
[bookmark: _Ref23498956]Proposal 2: 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. 
4 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 3: 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. In EN-DC, NE-DC, it’s also possible to collide the RS’s occasion for L1-RSRP reporting with the RF retuning from LTE. 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 4: 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.  
5 Multiple SCell Activation on FR2
5.1. 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. It’s no benefit for network to deploy NR-DC other than NR-CA for co-located intra-band FR2 cells. There is also no NR-DC band combination defined for intra-band FR2 in RAN4 RF session. 
[bookmark: _Ref31552651]Observation 1: No NR-DC band combination defined for intra-band FR2 in RAN4 RF session.
[bookmark: _Ref31552698]Proposal 5: No NR-DC requirement defined for intra-band FR2 of multiple SCell activation. 
Therefore, for intra-band FR2 SCells’ activation, only a single MAC command will be used to activate these SCells because there is no NR-DC 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. 
· 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 6: 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 is required 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.
[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.
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Figure 2: known+ unknown intra-band FR2 SCells activation
[bookmark: _Ref31552709]Proposal 7: 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 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.
5.2. Inter-band FR2
RAN4 RF session already agreed the inter-band FR2 scenario in R16. The network’s deployment can be more flexible in inter-band FR2 scenario. Thus, we can’t limit the base stations are collocated and it also means the UE shall process different Tx-Rx beam pairs for different SCells. UE shall be allowed to use different Rx/Tx beams on 2 CCs at a time, but whether to use different/same Rx/Tx beams is up to UE implementation. Thus, considering RAN4 to define the minimum requirement, a reasonable requirement is to consider the worst case which means to extend L1-RSRP measurement and reporting procedure for each inter-band FR2 SCells.
[bookmark: _Ref31552953][bookmark: _Ref31552713]Observation 2: L1-RSRP measurement and reporting can be sequential for inter-band FR2 Scells.
Proposal 8: Extend the L1-RSRP measurement and reporting time for inter-band FR2 multiple SCell activation requirement.
5.3. FR1+FR2
From our view, there is no much difference between FR1+FR2 and FR1 only scenario. Only per-FR gap capability should be noticed. When UE supports per-FR gap, the UE only considers the time extension caused on the same frequency range as the target SCell and also the searcher limitation.
[bookmark: _Ref20395219]Proposal 9: When UE supports per-FR gap, the UE needs to consider the time extension caused on the same frequency range as the target SCell and the searcher limitation. 
6 Interruption Duration
In NR interruption requirement, SCell addition/release and SCell activation/deactivation define two different requirements because RF retuning and RF switch on time is different. To simplify the requirements for multiple SCell activation, it’s better to follow LTE’s idea: using the worst interruption duration in the requirements. It’s not necessary to differentiate SCell addition/release or SCell activation/deactivation. The additional 1ms+ interruption duration (defined in SCell addition/release) will be added in the activation delay of the target to-be-activated SCell. (Ato: confused whether we need interruption or not.)
[bookmark: _Ref31552722][bookmark: _Ref20395213]Proposal 10: In case interruption is allowed, to simplify the requirements of multiple SCell activation, it’s not necessary to differentiate SCell addition/release or SCell activation/deactivation activities. The additional 1ms+ interruption duration (defined in SCell addition/release) will be added in the activation delay of the target to-be-activated SCell.  
7 Summary
In this paper, we propose the multiple SCell activation requirement for NR.
Observation 1: No NR-DC band combination defined for intra-band FR2 in RAN4 RF session.
Observation 2: L1-RSRP measurement and reporting can be sequential for inter-band FR2 Scells.
Proposal 1: The requirement scope of multiple SCell activation shall be
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple NR SCells
· For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
Proposal 2: 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.
Proposal 3: 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 4: 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.
Proposal 5: No NR-DC requirement defined for intra-band FR2 of multiple SCell activation.
Proposal 6: 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.
Proposal 7: 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.
Observation 2: L1-RSRP measurement and reporting can be sequential for inter-band FR2 Scells.
Proposal 8: Extend the L1-RSRP measurement and reporting time for inter-band FR2 multiple SCell activation requirement.
Proposal 9: When UE supports per-FR gap, the UE needs to consider the time extension caused on the same frequency range as the target SCell and the searcher limitation.
Proposal 10: In case interruption is allowed, to simplify the requirements of multiple SCell activation, it’s not necessary to differentiate SCell addition/release or SCell activation/deactivation activities. The additional 1ms+ interruption duration (defined in SCell addition/release) will be added in the activation delay of the target to-be-activated SCell.
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