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1. Introduction

In RAN4#93, the RRM requirements for multiple SCell activation were further discussed. The following agreements are captured in the WF [1].
	· The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell

· For activation of multiple cells, where single MAC command is used, the value of THARQ remains the same as that for single cell.

· 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. 

· 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.

· 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 activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SSB/SMTC’s is needed.

· 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

· When activating multiple SCells, TCSI_Reporting will be same as that for single cell.
· Interruption(s) on other serving cells when multiple SCells are being activated. 


In this paper, we will provide our views on remaining issues for multiple SCell activation requirements.
2. Discussion
2.1. MAC CE processing
One open issue from RAN4#93 discussion was whether the MAC CE processing time for multiple SCell activation is same as for single SCell activation. In our understanding, there are two cases where network activates multiple SCells in one slot.
· Using single MAC CE
· In this case, a single MAC CE is used to activate multiple SCells. We understand the MAC CE processing time should be same as single SCell case, i.e. 3ms.
· Using multiple MAC CEs

· In this case, multiple MAC CEs are used to activate multiple SCells, e.g. one CE for one SCell. We do not see clear benefit compared to the previous case, and it leads to higher signalling overhead and larger UE processing burden. Therefore, we think it is reasonable to adopt option 1 for the requirement scope, i.e.
· 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. 
Proposal 1: For multiple SCell activation in one slot, RAN4 to define requirements only for 

· a single MAC command used to activate multiple SCells in EN-DC, NE-DC, NR SA

· one MAC command per CG used to activate multiple SCells in NR-DC

and the MAC CE processing time is 3ms.

2.2. Delay extension for L1-RSRP
In multiple SCell activation, the activation delay of the concerned SCell will be extended if certain steps are interrupted by activation of other SCells. In RAN4#93 discussion, the delay extension for the following cases were agreed.

· interruption occurs on the SSB for AGC settling
· interruption occurs on the SSB for cell synchronization or T/F tracking
· interruption occurs on the L1-RSRP reporting resource
· interruption occurs on the CQI measurement/reporting occasion
The remaining case is “Interruption occurs on the L1-RSRP measurement resource”. For this case, our suggestion is to adopt option 2. It should be noted that L1-RSRP measurement is part of SCell activation only for activation of FR2 unknown SCell. For FR2, the L1-RSRP measurement period are defined for SSB and CSI-RS in section 9.5 of 38.133. 
· For SSB based L1-RSRP measurement, Rx beam sweeping is assumed. UE will schedule the Rx beams with some pattern. Option 1 means that UE needs to adapt the pattern when one SSB for L1-RSRP measurement is interrupted, but we do not think the use case, where activation of the concerned SCell (which is an unknown FR2 cell) is hit by activation of another SCell, provides a strong justification for the increased implementation complexity. 
· For CSI-RS based L1-RSRP measurement, Rx beam sweeping is not assumed (we understand in this context the L1-RSRP measurement is not performed on resource set with repetition ON), so option 1 and are option 2 are technically the same. 
Proposal 2: When interruption occurs on the L1-RSRP measurement resource of the target to-be-activated SCell, the activation delay extension is one extra L1-RSRP measurement period.
2.3. Application of delay extension
RAN4 has so far been discussing the delay extension for the concerned SCell when a specific step of the activation is interrupted by activation of another SCell. However, to define the requirements RAN4 also needs to discuss when and which extension applies, e.g. under what condition the AGC or T/F tracking for the concerned SCell is considered to be interrupted. 

Observation 1: To define the requirements, RAN4 needs to discuss the applicability of the delay extension for each step in the activation process. 
In Table 1 we list the steps in activation process for all cases and the number of SSB samples assumed for each step. It should be noted that the numbers are only for the purpose of defining the requirements, and the actual UE behaviour is not limited as long as it can meet the delay requirement.
Table 1: number of SSB samples assumed for SCell activation steps
	
	AGC
	Cell detection
	TCI activation
	T/F tracking

	FR1 known, =160ms
	-
	-
	-
	1

	FR1 known, >160ms
	1
	-
	-
	1

	FR1 unknown
	2
	1
	-
	1

	FR2 known
	-
	-
	-
	1

	FR2 unknown
	16
	8
	1. L1-RSRP measurement and reporting

2. MAC/RRC signalling for TCI
	1


When another SCell is activated, UE will perform RF re-tuning 3ms after sending the HARQ-ACK for the activation command and AGC (if applicable) in the next X SSB samples with periodicity of SMTC_MAX. 

· RF re-tuning will cause interruption of 500us for all the serving cells
· AGC will cause interruption of SMTC duration for intra-band serving cells

Based on above, we can observe that

Observation 2: Which steps for the concerned SCell activation are interrupted depends on 

· What steps are required for activating the concerned SCell

· What steps are required for activating the other (aggressor) SCell
· When is the aggressor SCell is activated

· Whether the concerned SCell and the aggressor SCell are in the same band
· Whether SMTC of the concerned SCell and the aggressor SCell are fully or partially overlapping

Observation 3: The actual steps UE takes for SCell activation and the time of each step are not limited as long as it can meet the delay requirement.
As the number of cases to be analysed is huge, it is a question whether RAN4 should specify requirement for each case. In our view, this is neither feasible (considering the time line for the work) nor necessary (considering the importance of the cases in real network). Instead, the level of detail should be reasonable and the requirements should be more focused on the typical use cases.
2.3.1. Simultaneous activation
Simultaneous activation means multiple SCells are activated by the same MAC CE. In this case, the timing of RF re-tuning for all the SCells can be assumed to be same, so we only need to consider the interruption caused by AGC of the aggressor SCell when the two SCells are in the same band.

· If the concerned SCell requires AGC, there should be no impact to its activation. Even if AGC is required for the aggressor SCell, the AGC interruption for the two SCells will occur at the same time.
· If the concerned SCell does not require AGC, its activation delay would be extended by one SMTC period if the aggressor SCell in the same band requires AGC.
Proposal 3: For simultaneous activation, 

· 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.

2.3.2. Non-simultaneous activation
Non-simultaneous activation means multiple SCells are activated by the separate MAC CEs. In this case, both the RF re-tuning and the AGC of the aggressor cell may interrupt activation steps of the concerned SCell. To simplify the discussion and specification, we suggest to apply the delay extension based on the worst cases where the step with largest delay is interrupted.
· Case 1: concerned SCell does not require AGC
· If the aggressor SCell does not require AGC, the extension should be 1 SMTC period
· If the aggressor SCell requires AGC and is in the same band as the concerned SCell, the extension should be 2 SMTC periods

·  Case 2: concerned SCell requires AGC

· No matter if the aggressor SCell requires AGC or not, the extension should be the whole AGC settling time
Proposal 4: For non-simultaneous activation,
· 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.

2.4. Scaling of cell detection time

In RAN4#93 discussions, it was agreed that when more than one unknown SCell is being activated, the cell detection for each SCell is scaled by N, expect that the MRTD between the unknown SCell and a known SCell being activated (or activated SCell) is <= 260ns. The open issue is the value of N. 

In our view, UE will continue the normal RRM measurement and cell search on all the SCCs during SCell activation, and it will not skip one SCC just because the SCell on this SCC is being activated, so N should be the CSSF value for the SCC. 

Another ambiguity from RAN4#93 was which part of the activation time needs to be scaled. In our understanding, the scaling only applies to the cell detection part, i.e. excluding the AGC part. For SCell activation requirements, cell detection takes 1 samples for FR1 and 8 samples for FR2 assuming the SINR of the SCell is >=-2dB. Only this sample number needs to be scaled with CSSF for the SCC.
Proposal 5: 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 the CSSF value for the SCC.
3. Conclusions

In this paper we provided our views on remaining issues for CGI reading requirements.
Proposal 1: For multiple SCell activation in one slot, RAN4 to define requirements only for 

· a single MAC command used to activate multiple SCells in EN-DC, NE-DC, NR SA

· one MAC command per CG used to activate multiple SCells in NR-DC

and the MAC CE processing time is 3ms.

Proposal 2: When interruption occurs on the L1-RSRP measurement resource of the target to-be-activated SCell, the activation delay extension is one extra L1-RSRP measurement period.
Observation 1: To define the requirements, RAN4 needs to discuss the applicability of the delay extension for each step in the activation process. 
Observation 2: Which steps for the concerned SCell activation are interrupted depends on 

· What steps are required for activating the concerned SCell

· What steps are required for activating the other (aggressor) SCell

· When is the aggressor SCell is activated

· Whether the concerned SCell and the aggressor SCell are in the same band
· Whether SMTC of the concerned SCell and the aggressor SCell are fully or partially overlapping
Proposal 3: For simultaneous activation, 

· 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.

Proposal 4: For non-simultaneous activation,

· 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.

Proposal 5: 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 the CSSF value for the SCC.
4. Reference
[1]. R4-1915931, Way forward on activation delay extension due to multiple SCell activation, Apple
8
1

