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Introduction
In last few RAN4 meetings there was good progress in delay requirements (delay extension) when multiple SCells are activated/deactivated. There were few open issues after RAN4#94-e meeting. We provide our views on some of the remaining open issues on delay extension of SCell activation during multiple SCell activation. 
Discussion
MAC CE processing delay
In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time is still FFS.

In our understanding, for NR-DC case, since one MAC command is received for MAC entity of CG, UE can process it in parallel. Hence for NR-DC case also MAC PDU processing delay required for activation of multiple SCells is 3ms. 
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Proposal 1: For NR-DC, if two MAC PDUs on dual NR CGs are received within 3 ms, then MAC CE processing and application time is 3ms.
Delay extension due to interruption
Delay extension when interruption occurs on the RS of the L1-RSRP measurement occasion of the target to-be-activated SCell is one of the open issue after RAN4#94-e. The WF agreed regarding this issue is provided below for reference.
In RAN4#94-e meeting following WF is agreed regarding this issue. 
· 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 reporting 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. 

In principle, we agree that the SCell activation time may has to be extended by one RS periodicity for each L1-RSRP RS that is interrupted due to ongoing SCell activations on the other carriers. However, due same spatial filter assumption in FR2, UE may have to transmit L1-RSRP on only one unknown SCell in the band. For unknown SCell the L1-RSRP reporting happens after 24 Trs, which is after completing Rx beam sweeping and AGC. 

If we assume single MAC CE used for activating known and unknown SCells, any interruptions caused by other known and unknown SCell in FR1 might have already have occurred and for FR2, UE have to report L1-RSRP on only one unknown SCell. 

Based on this analysis, we agree with Option 2 of the WF. Which is, 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

Proposal 2: RAN4 to agree that, no need to consider delay extension  when a SSB that would have been used for L1-RSRP measurement is interrupted, as the interruptions relating to other SCells have already occurred when the UE starts the L1-RSRP measurement.
 



Delay extension due to searcher limitation
In last meeting following WF [1] is agreed.
· 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

In last meeting it was agreed that when more than 1 unknown SCells are activated, the cell detection time for each SCell is scaled by N. Where 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. However there are few more FFS in N computation, regarding which cells to count in N. We provide our views on the FFS items below.
Regarding 1st FFS, even though a SCell is contiguous to FR1 known cell or active serving cell, it can’t be considered cell as detectable as only carrier frequency information is known in this case and it still needs detect SSB indices and read MIB to detect it. Based on this we make the following proposal
Proposal 3: Scaling factor N should count/include, FR1 unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell. 
Another FFS item in WF is definition of cell detection time. In our understanding cell detection time can be defined as time when UE is ready to make any measurements on that cell. That means, UE has to perform search, synchronize and perform AGC, so that UE is ready to perform measurements on the cell. Going by this definition, cell detection time for FR2 is TFirstSSB + 23*Trs for an unknown cell and TFirstSSB_MAX + TSMTC_MAX + Trs for FR1
Proposal 4: RAN4 to define cell detection time as time taken by UE to be ready for making measurements on the unknown cell. Cell detection time for an unknown cell is TFirstSSB_MAX + TSMTC_MAX + Trs for FR1 and TFirstSSB + 23*Trs for FR2.

1. Conclusion
In this contribution, we discussed activation delay extension due to multiple SCell activation and made the following proposals:
Proposal 1: For NR-DC, if two MAC PDUs on dual NR CGs are received within 3 ms, then MAC CE processing and application time is 3ms.
Proposal 2: RAN4 to agree that, no need to consider delay extension  when a SSB that would have been used for L1-RSRP measurement is interrupted, as the interruptions relating to other SCells have already occurred when the UE starts the L1-RSRP measurement.

Proposal 3: Scaling factor N should count/include, FR1 unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell.
Proposal 4: RAN4 to define cell detection time as time taken by UE to be ready for making measurements on the unknown cell. Cell detection time for an unknown cell is TFirstSSB_MAX + TSMTC_MAX + Trs for FR1 and TFirstSSB + 23*Trs for FR2.
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