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1. Introduction

In RAN4#92bis, RRM requirements for multiple SCell activation were discussed. The following agreements were captured in the WF [1].

	· Principle to define the activation requirement for multiple Scells 
· while activating an SCell, if any other SCell is activated or deactivated, UE is assumed to do activation on multiple SCells in parallel, provided that “the SSB SCS of SCell being activated on the same band is the same” or “the SSB SCS of SCell being activated on the same band is different and the combination of SCSs of data and SSB for all CCs in the same band is supported by UE.
· Except MAC-CE processing and search.
· While activating an unknown SCell, if any other unknown SCell is activated, the activation delay of the concerned SCell should further consider the number of parallel cell detection performed by UE on multiple SCCs.
· The number of searcher is assumed as 2 in RRM requirements.
· 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


Although the principles were agreed, many detailed scenarios need to be considered in order to define the exact requirements. In [1] the remaining open issues are further listed.
	· 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


In this paper we will provide further analysis on the RRM requirements for multiple SCell activation.
2. Discussion
As agreed in RAN4#92bis, the basic assumption for multiple SCell activation requirements is that UE does the activation for each SCell in parallel, so the baseline of the activation delay of each SCell is the activation delay when the concerned SCell is activated alone. RAN4 should then discuss which activation steps of another SCell will cause extension to the activation delay of the concerned SCell. 
Proposal 1: For multiple SCell activation, the baseline of the activation delay of each SCell is the activation delay when the concerned SCell is activated alone.
In the following discussion, the concerned SCell is denoted as SCell#0, and the other SCells being activated at the same time as the concerned SCell are denoted as SCell#1, SCell#2, etc.

2.1. HARQ feedback
As discussed in [2], the RF re-tuning and/or AGC of the SCell#0 may collide with HARQ feedback of SCell#1. As agreed in [1], RAN4 needs to discuss the priority between the two. 

· If the RF re-tuning and/or AGC of the SCell#0 is prioritized, the HARQ feedback of SCell#1 may be interrupted. The activation process of SCell#1 will not be started, and network will need to re-send the activation command. 
· If the HARQ feedback of SCell#1 is prioritized, the activation delay for SCell#0 will be extended since UE needs to postpone the RF re-tuning or AGC. Also, this adds implementation complexity as UE needs to check the HARQ timeline for SCell#1 in activating SCell#0. 
The same issue exists also in LTE, and UE is not assumed to protect HARQ feedback for SCell#1 when activating SCell#0. Considering the issue occurs very rarely (it happens only when multiple SCells are activated in sequence and the HARQ feedback of SCell#1 collides with planned RF re-tuning or AGC of SCell#0), our preference is that the activation timeline of SCell#0 should not be impacted by the HARQ feedback of SCell#1.
Proposal 2: The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell.
2.2. MAC CE processing 
In RAN4#92bis, the issue of MAC CE processing was raised considering UE may receive multiple MAC CEs simultaneously. The question was whether UE can process all the MAC CEs within 3ms, or the processing time needs to be scaled with the number of MAC CEs. 
In our view, if network wants to activate multiple SCells at the same time, it is more reasonable and efficient to use a single MAC CE. Therefore, the use case for multiple MAC CEs needs to be justified. On the other hand, if the number of MAC CEs received in one slot is not too high, UE should be able to process all of them in parallel, i.e. within 3ms. We thus propose that the activation delay of SCell#0 is not impacted by the activation commands for other SCells received in the same slot, provided that the number of MAC CEs received in the slot is ≤3.
Proposal 3: The activation delay of SCell#0 is not impacted by the activation commands for other SCells received in the same slot, provided that the number of MAC CEs received in the slot is ≤3.
2.3. RF re-tuning 
RF re-tuning time is assumed to be 500us for each SCell, and if UE does RF re-tuning for SCell#1 at the same time as SMTC window for SCell#0, the activation delay for SCell#0 needs to be extended by one SMTC period, as UE may lose one or more SSBs in the SMTC window and has to wait for the next SMTC window to receive them.
As shown in Figure 1(a), when multiple SCells are activated simultaneously, the RF re-tuning for all SCells should happen at the same time, so RF re-tuning of SCell#1 will not impact any SSB reception for SCell#0. On the other hand, as in Figure 1(b) where multiple SCells are activated non-simultaneously, the RF re-tuning of SCell#1 may hit the SSB of SCell#0.
In RAN4#92bis, some companies proposed that UE can coordinate the time when to perform RF re-tuning for each SCell. For example, UE can postpone the RF re-tuning for SCell#1 if the planned re-tuning would occur during SMTC window of SCell#0. In our view, although this will avoid impact on the activation of SCell#0, it will impact the activation of SCell#1 itself. In some cases, e.g. in FR2 when there is already active serving cell in the same band as SCell#1 and there is no SSB on SCell#1, UE is supposed to finish the activation in 3ms, but this cannot be achieved if UE needs to postpone the RF re-tuning time to avoid SMTC window of SCell#0. In other cases, UE may miss SSB or other RS on SCell#1, and it would be quite complex to specify requirements for all the scenarios. 
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Figure 1: timeline for RF re-tuning for multiple SCell activation
Based on above analysis, if multiple SCells are activated simultaneously, the activation delay of the concerned SCell is not impacted by RF re-tuning of another SCell; otherwise it is extended by one SMTC period considering RF re-tuning of another SCell. 
Proposal 4: If multiple SCells are activated simultaneously, the activation delay of the concerned SCell is not impacted by RF re-tuning of another SCell; otherwise it is extended by one SMTC period considering RF re-tuning of another SCell activated after the concerned SCell.
2.4. AGC
Based on current requirements for single SCell activation, AGC is assumed to take
· 1 SMTC_MAX period, for FR1 known case with measurement cycle >160ms

· 2 SMTC_MAX period, for FR1 unknown case 

· 2*8 SMTC period, for FR2 unknown case

When UE performs AGC on one SCell being activated, it will impact other serving cells in the same band, and the interruption is allowed for the first SMTC durations. There is no interruption to serving cells in another band due to AGC.
When multiple SCells in the same band are activated simultaneously, the activation time of SCell#0 will be impacted by SCell#1 if AGC is not needed for SCell#0 but needed for SCell#1, as shown in Figure 2(a). When multiple SCells are activated non-simultaneously, the activation time of SCell#0 will be impacted by SCell#1 as long as AGC is needed for SCell#1, i.e. as shown in Figure 2(b).
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Figure 1: timeline for AGC for multiple SCell activation
Based on above analysis, the impact of AGC in multiple Scell activation can be summarized as

Proposal 5: When multiple SCells in the same band are activated simultaneously, the activation delay of the concerned SCell is extended by one SMTC period the concerned SCell is known and there exists another SCell being activated for which AGC is needed. When multiple SCells in the same band are activated non-simultaneously, the activation delay of the concerned SCell is extended by one SMTC period if AGC is needed for another SCell being activated.
2.5. Cell detection
Based on current requirements for single SCell activation, cell detection is assumed to take

· 1 SMTC period, for FR1 unknown case 

· 1*8 SMTC period, for FR2 unknown case

In RAN4#92bis, it is agreed to consider the searcher limit in multiple SCell activation. In our view, when more than 2 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by CSSF. This should apply for both simultaneous and non-simultaneous activation. 
Proposal 6: When more than 2 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by CSSF.
3. Conclusions

In this paper we provided our views on RRM requirements for multiple SCell activation.
Proposal 1: For multiple SCell activation, the baseline of the activation delay of each SCell is the activation delay when the concerned SCell is activated alone.
Proposal 2: The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell.
Proposal 3: The activation delay of SCell#0 is not impacted by the activation commands for other SCells received in the same slot, provided that the number of MAC CEs received in the slot is ≤3.
Proposal 4: If multiple SCells are activated simultaneously, the activation delay of the concerned SCell is not impacted by RF re-tuning of another SCell; otherwise it is extended by one SMTC period considering RF re-tuning of another SCell activated after the concerned SCell.
Proposal 5: When multiple SCells in the same band are activated simultaneously, the activation delay of the concerned SCell is extended by one SMTC period the concerned SCell is known and there exists another SCell being activated for which AGC is needed. When multiple SCells in the same band are activated non-simultaneously, the activation delay of the concerned SCell is extended by one SMTC period if AGC is needed for another SCell being activated.
Proposal 6: When more than 2 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by CSSF.
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