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1. Introduction
In RAN4 #94e meeting, one wayforward on multiple Scell activation/deactivation was approved[1], and we still have some open issues to discuss in this meeting. In this contribution, we discuss the those open issues in the approved wayforward[1]. And the detailed delay proposals can be found in [2].
2. Simplification of scenarios for multiple SCell activation
There were some discussion in last meeting about how to simplify the scenarios for multiple SCell activation, and we think it is very necessary to further discuss the scenarios before the requirement design to avoid some unnecessary or infeasible scenarios. Following bullets have been captured in the WF[1] for information.

	· 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 



Regarding the interruption from LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases, we think this interruption may happen anywhere on NR SCell activation timeline and may also interrupt the MAC CE command or HARQ feedback or any component of victim cell activation procedure, so we don’t understand the benefit to consider such parallel activation in the specification.
Proposal 1: do not consider interruption of LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases.
Regarding the interruption from SCell activation in other CG in NR-DC, since two MAC CEs are received on different CGs and they might not be aligned, that means the interruption can impact on any component of the victim to-be-activated SCells or maybe on MAC CE command or ACK/NACK to the MAC command, it’s very difficult to explicitly define the extension of the activation delay of the victim cell. And also we don’t understand the benefit to configure UE to perform such parallel SCell activation if this UE cannot support per-FR MG. On the other hand, in the discussion of BWP switching in multiple CCs, we had conclusion that “For DCI and RRC based BWP switch with partial overlap switch requirements are defined only defined when UE is capable of per FR gap”, that is also because without such restriction it may cause interruption to the DCI or RRC command also. Similarly in multiple SCell activation, we propose to consider multiple SCell activation with different MAC CEs in different CGs with UE capability of per-FR MG.  
Proposal 2: 
In NR-DC, if to-be-activated Scells belong to different CGs, RAN4 ONLY defines the requirement of multiple Scell activations for UE with per-FR MG capability. 
In NR-DC, if all to-be-activated Scells belong to a single CG, RAN4 will define requirement of multiple Scell activations regardless of UE capability of per-UE or per-FR MG.
Regarding the scenarios of mixed known and unknown Scells or mixed FR1 known Scells with different Scell_measurement_cycle, we think it’s fine to have these scenarios with mixed type of SCells. Since in FR2, the known cell can help to speed up the activation of unknown cell by sharing the same QCL information and cell timing, it’s necessary to have scenario of mixed FR2 known and unknown Scells. In FR1, extension due to different AGC settling time shall be considered for these mixed scenarios, and there are three types of to-be-activated SCell in FR1, 

	Type 1: FR1 known SCell with meas_cyc=160ms
	 Do not need AGC

	Type 2: FR1 Known SCell with meas_cyc>160ms
	 Need TFirstSSB_MAX for AGC

	Type 3: FR1 Unknown SCell
	 Need TFirstSSB_MAX + TSMTC_MAX For AGC settling



On FR1 same band, the AGC time will be decided by the cell which needs longest AGC settling time during the multiple SCell activation. For instance, if one to-be-activated SCell is FR1 unknown cell(type 3) on one band, the other to-be-activated SCells on the same band shall all assume AGC settling time as TFirstSSB_MAX + TSMTC_MAX. 

Proposal 3: For multiple SCell activation on one FR1 band, the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time on that band. 
3. Discussion on MAC CE command for multiple SCell activation
	· Agreement in RAN4 #94e:
· MAC CE processing time:
· For NR-CA, EN-DC, and NE-DC, the MAC processing and application time shall be 3ms.
· 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.




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. However, since different UE has different implementation to handle those two parallel MAC PDUs in two CGs, we are also fine to consider the worst case, that is, 6ms as the processing time as the minimum requirement as proposed in last meeting by some companies.

Proposal 4: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time shall be 6ms.

4. Discussion on L1-RSRP measurement time extension
	· Agreements in RAN4 #94e:
· 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 measurement 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. 




Only “FR2 unknown SCell without active serving cell on same band” needs L1-RSRP measurement during the SCell activation. Based on the simplification proposal 2, since only per-FR capable UE is considered for multiple SCell activation in different CGs in NR-DC, no interruption will be assumed from SCell activation in other CG. 
Furthermore, since only one single MAC CE is received for multiple Scell activation in one CG, we also think the RF tuning timing is aligned and RF tuning will occur before L1-RSRP measurement always, so the L1-RSRP delay does not need to be extended for NR CA, EN-DC and NE-DC for per-UE capable UE. 
Proposal 5:
· For per-FR MG capable UE, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed. 
· For per-UE MG capable UE in NR SA, EN-DC, NE-DC, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if all to-be-activated Scells belong to a single CG, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if to-be-activated Scells belong to different CGs, no requirement will be defined.

5. Discussion on delay extension due to searcher limitation
	· Agreements in RAN4 #94e:
· 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



Regarding FR1 unknown cell SCell contiguous to FR1 known cell, even though the MRTD is very small between these two to-be-activated Scells, it does not necessarily mean that the SSB is aligned on time domain between these two cells in FR1. So the SSB synchronization is still needed in this case.
Proposal 6: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
Regarding the definition of “cell detection time”, since only 1 TRS is assumed for FR1 unknown Scell synchronization time in the single SCell activation delay, we think the cell detection time in FR1 means 1 TRS. However, in FR2, the AGC and Scell synchronization is mixed in “24*Trs” for the FR2 unknown Scell activation, the cell detection time in FR2 means “24*Trs”. 
Proposal 7: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “24*Trs” for the FR2 unknown Scell.
6. Discussion on interruption to other serving cells
	· Agreements in RAN4 #94e:
· 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 



If the to-be-activated Scells belongs to the same band, then the RF tuning timing must be aligned on time domain. In last meeting, some companies commented that UE may conduct the RF tuning at different timing for to-be-activated Scells on different band, even though it received one single MAC CE in a CG. However, there might be two cases: (1) if two RF chains with single RFIC are used for inter-band CCs, the RF tuning timing for to-be-activated SCells on those inter-bands shall still be aligned, and therefore the RF tuning on one band will not impact any activation procedure of SCells on the other band; (2) if two RF chains with separated RFICs are used for used for inter-band CCs, the RF tuning on one band shall not cause any interruption to the serving cells on the other band, and therefore the RF tuning on one band will not impact any activation procedure of SCells on the other band. Thus, in sum, the UE RF tuning(s) for SCell activation in one CG shall not extend any SCell activation delay in this CG. 
Proposal 8: The UE RF tuning(s) for SCell activation in one CG shall not extend any SCell activation delay in this CG.
However, it’s not necessary to define interruption requirement for multiple SCell activation scenarios, because the current interruption requirement can be regarded as individual interruption requirement from each aggressor to-be-activated Scell.
Proposal 9: Do not need to define new interruption requirement for multiple SCell activation scenario.
7. Interruption to AGC settling
	· Agreements in RAN4 #94e:
· 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



Based on proposal 8, if there is one single MAC CE for multiple Scell activation in each CG, the interruption of RF tuning/retuning is aligned on time domain among multiple being-activated SCells within each CG, and also considering proposal 2, in NR-DC, if to-be-activated Scells belong to different CGs, RAN4 ONLY defines the requirement of multiple Scell activations for UE with per-FR MG capability, thus no RF tuning interruption is expected to happen during AGC settling time.

Proposal 10: No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement.

8. Activation requirement for mixed types of to-be-activated Scells
	· Agreements in RAN4 #94e:
· 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



In FR2 mixed known and unknown Scells can help unknown cell to quickly get the QCL information and timing, but we don’t think TCI state configuration for these SCells have to be different. In QCL-Info of TCI state, the serving cell index can indicate that CSI-RS or SSB of a certain serving cell is used to QCLed with SCell CSI-RS for CSI reporting.
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So we propose that,

Proposal 11:
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;
· Only single interruption due to single RF tuning 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;
· Only single interruption due to single RF tuning is considered.

9. Multiple Scell activation in inter-band FR2 CA
So far the common or independent beam for inter-band FR2 CA is not clear and it will impact how we design the activation delay, e.g. if common beam is used then UE may use TCI from an inter-band to-be-activated SCell, but if independent beam is used UE may not able to use TCI from an inter-band to-be-activated SCell; and also regarding timing, the MRTD discussion is not completed and therefore UE cannot decide if it can get the timing information from an inter-band to-be-activated SCell. So we propose:

Proposal 12: Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA. 
10. Conclusion
In this contribution, we discuss the those open issues in the approved wayforward[1]. And the detailed delay proposals can be found in [2].

Proposal 1: do not consider interruption of LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases.
Proposal 2: 
In NR-DC, if to-be-activated Scells belong to different CGs, RAN4 ONLY defines the requirement of multiple Scell activations for UE with per-FR MG capability. 
In NR-DC, if all to-be-activated Scells belong to a single CG, RAN4 will define requirement of multiple Scell activations regardless of UE capability of per-UE or per-FR MG.
Proposal 3: For multiple SCell activation on one FR1 band, the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time on that band. 
Proposal 4: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time shall be 6ms.
Proposal 5:
· For per-FR MG capable UE, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed. 
· For per-UE MG capable UE in NR SA, EN-DC, NE-DC, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if all to-be-activated Scells belong to a single CG, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if to-be-activated Scells belong to different CGs, no requirement will be defined.
Proposal 6: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
Proposal 7: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “24*Trs” for the FR2 unknown Scell.
Proposal 8: the UE RF tuning(s) for SCell activation in one CG shall not extend any SCell activation delay in this CG.
Proposal 9: Do not need to define new interruption requirement for multiple SCell activation scenario.
Proposal 10: No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement.
Proposal 11:
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;
· Only single interruption due to single RF tuning 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;
· Only single interruption due to single RF tuning is considered.
Proposal 12: Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA. 
References
[1] R4-2002249, Way forward on multiple SCell activation and UE-specific CBW switching, Apple, RAN4 #94e meeting
[2] R4-2003404, Activation delay requirements for multiple SCell activation, Apple, RAN4 #94bis-e meeting

image1.emf
QCL-Info ::= SEQUENCE {

cell ServCellIndex
bwp-Id BWP-Id
referenceSignal CHOICE {
csi-rs NZP-CSI-RS-Resourceld,
ssb SSB-Index
I
qgcl-Type ENUMERATED {typeA, typeB, typeC, typeD},










