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1. Introduction
In RAN4 #93 meeting, one wayforward on multiple Scell activation/deactivation was approved[1], but we still have some open issues to discuss in this meeting, which are duplicated as below,
	· 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. 
· Open issues for RAN4 #94
· 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
· Agreements in RAN4 #93
· 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
· Open issues for RAN4 #94
Interruption(s) on other serving cells when multiple SCells are being activated




In this contribution, we discuss the open issues in the approved wayforward[1].
2. Discussion on MAC CE command for multiple SCell activation
Regarding the requirement scope for multiple Scell activation in the MAC PDU processing, we think the one single MAC CE command for multiple NR SCell activation in EN-DC, NE-DC or NR SA makes sense. In LTE we defined the requirements for the cases when UE can received different MAC CEs on different subframes to consider the delay extension for target SCell activation, however, LTE only have extra 5ms increasing for each extension since PSS/SSS/CRS is available every 5ms in the worst case (TDD config 0). In NR, based on the WF[1], if one SCell activation has been interrupted by other SCell activation procedure, the delay extension will be much longer than LTE case, which is in terms of SMTC periodicity or RS periodicity (typically like 20ms for SMTC periodicity). 
However, in NR DC, we need to take into account the two MAC CEs on different time slots for different CGs since the MAC entity are separated for NR-DC case in TS37.340, that is, MN and SN will probably activate SCell in its own CG and it cannot always assume perfect coordination works between MN and SN. 
Based on the above analysis, we didn’t see much motivation for network to frequently send activation commands to UE in a short period for multiple NR SCell activation in EN-DC, NE-DC, NR SA, but we can have multiple MAC CE commands for multiple SCell activation in MCG and SCG of NR-DC. Thus, we propose to adopt option 1 for the requirement scope of multiple SCell activation.      
Proposal 1: In EN-DC, NE-DC, NR SA, RAN4 will define requirements only for the case where a single MAC command is used to activate multiple SCells; while in NR-DC RAN4 will define requirements for the case where one MAC command per CG is used.
Regarding NR-DC, UE might receive 2 MAC CEs for SCell activation in MCG and SCG, and we think the capability of UE to process MAC CE command shall be at least same as LTE. In LTE we have multiple MAC CE commands case. but the interruption time range is not changed for each SCell activation in TS36.133 section 7.7.4. As we know, the starting time point of the interruption range for SCell activation is based on when UE can perform the RF tuning/retuning and this RF tuning/retuning only happens after UE successfully decoding the MAC CE. So that means for each SCell activation procedure the MAC CE decoding time would not be impacted by receiving multiple MAC CEs. In LTE, for either single SCell activation or multiple SCell activation, the MAC CE decoding time is same: “up to 4ms”.
Moreover, since last meeting some companies had concern on the 3ms for multiple MAC CEs decoding, we think we can simply reuse the same value from LTE, i.e. 4ms. To reflect the UE MAC decoding capability, we need to check if those two MAC CEs come to UE within a time window of 3ms because the single MAC CE decoding time in NR is 3ms. If one MAC CE of SCell activation is sent to UE longer than 3ms after another MAC CE of SCell activation, there is no any extension on MAC CE decoding time. Only if two MAC CEs of SCell activation are sent to UE within 3ms window, we can extend the MAC decoding time for each SCell activation to 4ms. 
Proposal 2: In NR-DC, only if UE receives two different MAC CEs of SCell activation from MN and SN respectively within 3ms window, the MAC decoding time for each SCell activation can be extended to 4ms.
3. Discussion on L1-RSRP measurement time extension
From RAN4 #93 meeting, we have two options on the table,
· 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)

In the wayforward [1], it was a typo in the sentence of “FFS on the delay extension when Interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell”; actually it shall be “FFS on the delay extension when Interruption occurs on the L1-RSRP measurement RS 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.
However, this M value above only means the sample number but it doesn’t mean the beam sweeping factor. In our understanding, the beam sweeping is controlled by RF controller; and it is feasible for RF controller to schedule an extra Rx beam training if this Rx beam reception occasion is interrupted. So, if interruption collides with SSB or CSI-RS for L1-RSRP measurement occasion of the target to-be-activated SCell with a certain Rx beam, UE cannot use the interrupted RS for L1-RSRP measurement and needs to wait for the next available L1-RSRP measurement RS with this skipped Rx beam, i.e. 1 extra L1-RSRP RS periodicity is needed to extend the activation delay.
Proposal 3: when interruption occurs on the L1-RSRP measurement RS of the target to-be-activated SCell, the SCell activation delay will be extended by 1 extra L1-RSRP RS periodicity.
4. Discussion on delay extension due to searcher limitation
The time scaling for cell detection time is because of limitation on the searcher number. In last meeting we have following agreements:
· 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

In order to understand how many cells or measurement objects will share the searcher resource, it’s necessary to list all the searcher use cases in this multiple SCell activation scenario:
(1) Configured but not activated SCell 
The intra-frequency cell detection/measurement on this SCC would share the searcher. If this deactivated SCell is a known cell to the UE, then the measurement on this SCC won’t need searcher; otherwise searcher is needed for this configured deactivated SCell measurement. Known and unknown condition is same as in existing SCell activation requirement. 
The searcher sharing shall applies for: 
(1-1) if intra-frequency MO on that SCC is configured (it can also included in the current CSSFoutside_gap), or
(1-2) if configured deactivated SCell is unknown without intra-frequency MO on this SCC
(2) Unknown SCell being activated
Unknown being-activated SCell will always need searcher.
(3) Known SCell being activated 
Even though known being-activated SCell doesn’t need searcher as agreed in last meeting, the intra-frequency cell detection/measurement on this SCC still needs searcher as long as the intra-frequency MO is configured. But this scaling factor can be also included in the existing CSSFoutside_gap.
(4) Active serving cell
Active serving cell doesn’t need searcher but the intra-frequency cell detection/measurement on this SCC still needs searcher as long as the intra-frequency MO is configured. On the other hand, if UE has been configured with an inter-frequency MO without MG within its active BWP of this SCC, it will need additional searcher resource on top of inter-frequency MO. But this scaling factor can be included in the CSSFoutside_gap.
Based on the above analysis, the scaling factor for cell detection time of target being-activated SCell in multiple SCell activation scenario shall be derived as below,
SFdetection_in_activation = Nconfig_unknown_SCell_w/o_intra-freq_MO + Nunknown_SCell _being_activated + CSSFoutside_gap
Where,
SFdetection_in_activation denotes scaling factor (SF) for cell detection time in multiple SCell activation,
Nconfig_unknown_SCell_w/o_intra-freq_MO denotes the number of unknown configured deactivated SCell without intra-frequency MO,
Nunknown_SCell _being_activated denotes the number of unknown being-activated SCell,
CSSFoutside_gap can be referred to section 9.1.5.1 in TS38.133.
Proposal 4: The scaling factor for cell detection time of target being-activated SCell in multiple SCell activation scenario shall be derived as below,
SFdetection_in_activation = Nconfig_unknown_SCell_w/o_intra-freq_MO + Nunknown_SCell _being_activated + CSSFoutside_gap
Where,
SFdetection_in_activation denotes scaling factor (SF) for cell detection time in multiple SCell activation,
Nconfig_unknown_SCell_w/o_intra-freq_MO denotes the number of unknown configured deactivated SCell without intra-frequency MO,
Nunknown_SCell _being_activated denotes the number of unknown being-activated SCell,
CSSFoutside_gap can be referred to section 9.1.5.1 in TS38.133.
5. Discussion on interruption to other serving cells
In section 2, we have proposal that “in EN-DC, NE-DC, NR SA, RAN4 will define requirements only for the case where a single MAC command is used to activate multiple SCells; while in NR-DC RAN4 will define requirements for the case where one MAC command per CG is used”. If only one single MAC CE is used to activate multiple SCells, the time line to do the RF tuning/retuning shall be aligned among all being-activated SCells, and therefore the interruption length of those activation shall be same as the longest single interruption among those SCell activations. If two MAC CEs are used to activate multiple SCells in NR-DC, it can be up to two individual interruptions during the activation delay, and each interruption length shall be same as the longest single interruption among SCell activations in that CG. If UE has per-FR gap capability, the existing interruption applicability shall still apply, i.e., interruption from FR1 CC will not impact CCs in FR2 and vice versa.
Proposal 5: 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.
Proposal 6: 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.
Proposal 7: If UE has per-FR gap capability, the existing interruption applicability shall still apply, i.e., interruption from FR1 CC will not impact CCs in FR2 and vice versa.
6. Conclusion
In this contribution, we discuss the open issues in the approved wayforward[1].
Proposal 1: In EN-DC, NE-DC, NR SA, RAN4 will define requirements only for the case where a single MAC command is used to activate multiple SCells; while in NR-DC RAN4 will define requirements for the case where one MAC command per CG is used.
Proposal 2: In NR-DC, only if UE receives two different MAC CEs of SCell activation from MN and SN respectively within 3ms window, the MAC decoding time for each SCell activation can be extended to 4ms.
Proposal 3: when interruption occurs on the L1-RSRP measurement RS of the target to-be-activated SCell, the SCell activation delay will be extended by 1 extra L1-RSRP RS periodicity.
Proposal 4: The scaling factor for cell detection time of target being-activated SCell in multiple SCell activation scenario shall be derived as below,
SFdetection_in_activation = Nconfig_unknown_SCell_w/o_intra-freq_MO + Nunknown_SCell _being_activated + CSSFoutside_gap
Where,
SFdetection_in_activation denotes scaling factor (SF) for cell detection time in multiple SCell activation,
Nconfig_unknown_SCell_w/o_intra-freq_MO denotes the number of unknown configured deactivated SCell without intra-frequency MO,
Nunknown_SCell _being_activated denotes the number of unknown being-activated SCell,
CSSFoutside_gap can be referred to section 9.1.5.1 in TS38.133.
Proposal 5: 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.
Proposal 6: 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.
Proposal 7: If UE has per-FR gap capability, the existing interruption applicability shall still apply, i.e., interruption from FR1 CC will not impact CCs in FR2 and vice versa.
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