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In RAN4#104-e meeting, following two phase of working is agreed.
· 1st phase: RAN4 starts the discussion of the R18 unknown FR2 SCell activation enhancement based on baseline FR2 SCell activation requirement in TS38.133 section 8.3.2. 
· Discuss the feasibility and method of SCell activation enhancement based on AP-CSI-RS and/or A-TRS
· 2nd phase: the other SCell activation cases, e.g., multiple SCell activation, direct SCell activation, and PUCCH SCell activation, to be discussed after baseline case (i.e., single FR2 SCell activation) is completed.
· 2nd phase will start from RAN4 #107 meeting.
Following is agreed for prioritization in 1st phase:
•	RAN4 to prioritize at least FR2 unknown SCell delay reduction in the 1st phase of the WI.
o	FR2 unknown SCell without intra-band serving cell is considered for 1st phase.
o	the extension of the enhancement solutions to FR1 can also be discussed.
Further, it was agreed to discuss the enhancements as two (L3-part and L1-part) parts.
In this contribution, we provide our views on enhancement for L3 part.
L3 part enhancement 
L3 part of the enhancement considers improvement to the highlighted part of the below SCell activation delay. In other words, enhancements to AGC and Cell search and time/frequency acquisition procedures.
· 6ms + TFirstSSB_MAX + 15*TSMTC_MAX + 8*Trs + TL1-RSRP, measure + TL1-RSRP, report + THARQ + max (Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP).
There can be multiple solutions and we would like to discuss all the possible solutions and final solution may be a combination of one or more solutions.
In the first phase of the work in this WI, RAN4 supposed study single unknown SCell activation delay reduction, that means there is no intra-band serving cell. If we look at the SCell activation delay equation, we defined SMTC_MAX so that UE could get obtain AGC w.r.t all the active serving cells in the band. Since there are no active serving cells in the band for this case, we do not think SMTC_MAX is required to be considered for AGC in unknown SCell activation. Instead of SMTC_MAX, during SCell activation procedure UE could use SSB periodicity to compute coarse and fine AGC. 
Proposal 1:      RAN4 to study the use of SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.
If for some reason usage of SMTC_MAX cannot be avoided, we think following solutions may be discussed. 
In the L3-part of the procedure, coarse AGC (TFirstSSB_MAX + 7*TSMTC_MAX), fine AGC (8*TSMTC_MAX), and cell search (8*Trs) includes beam sweeping factor of 8. Some UEs with higher capability shall be able to perform RX beam sweeping in shorter time. 
Proposal 2:  RAN4 to agree that some UEs with higher capability shall be able to achieve RX beam sweeping reduction. The new factor is N1 and N1 is FFS.
Further, SCell activation delay enhancement can be discussed for two scenarios.
1. Scenario1: SCell is unknown due to the fact that UE did not send measurement report to gNB in last X seconds.
2. Scenario 2: SCell is unknown due to the fact that UE may be measuring it for first time. 
We think most practical cases will fall in scenario 1. In scenario 1, though UE has not sent any measurement report in last X seconds, we think that UE has some prior information on the SCell and the same can be used for SCell activation for delay reduction. Whereas scenario 2 may be kind of like a blind SCell activation. That means UE may not have any prior information on the SCell, and the delay reduction UE can achieve in this case may be somewhat limited. We think that existing SCell activation delay is defined considering the scenario 2.
Proposal 3:  RAN4 to discuss and specify SCell activation for following two cases.
· Scenario1: SCell is unknown due to the fact that UE did not sent measurement report to gNB in last X seconds. 
· SCell is unknown due to the fact that UE may be measuring it for first time.
Delay reduction for Scenario1
In scenario 1, UE supposed to have some prior information UE can use to reduce the delay reduction. In existing SCell activation requirement, we assume 2 samples for the AGC all the time with one sample for coarse AGC and one sample for fine AGC. However, when UE has some prior information, we think one sample for AGC is enough. 
Proposal 4:  For scenario 1, RAN4 to agree only one sample is required for AGC. That means TFirstSSB_MAX + N1*TSMTC_MAX.
Further, in scenario 1, while performing AGC or after performing AGC, UE could perform post processing and could detect the SSB index and coarse time and frequency synchronisation also from the samples taken for AGC. 
One other approach to reduce the SCell activation delay is reducing the RX beam sweeping scaling factor for some steps based on the information obtained during the previous step. For example, UE performs coarse AGC/fine AGC with RX beam sweeping with N1= [6] and based on the information obtained during coarse AGC/fine AGC step, UE may be able to use N1=N1/2 for the cell search. One information UE could use to enable this method is if the AGC gain for some RX beam directions are more than certain threshold, UE could use those RX beam directions for down selection of the RX beam directions. 
Proposal 5:  RAN4 to agree that UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before.
With the above-mentioned solution or approach the L3 part of the SCell activation delay comes down to TFirstSSB_MAX + N1*TSMTC_MAX + 0.5N1*Trs
Having said that some UEs may have different implementations and they may need to still take two samples for AGC. Even for this UE implementation, the approach of reducing the RX beam sweeping scaling factor for some steps based on the information obtained during the previous steps can be applied. For example, UE performs coarse AGC with RX beam sweeping factor of N2 and based on the information obtained during coarse AGC, UE could perform fine AGC with reduced RX beam sweeping factor of 0.5N2. Further, based on the information obtained during fine AGC step, UE may be able to use 0.25N2 for the cell search. One information UE could use to enable this method is if the AGC gain for some RX beam directions are more than certain threshold, UE could use those RX beam directions for down selection of the RX beam directions. 
With the above-mentioned solution or approach the L3 part of the SCell activation delay comes down to TFirstSSB_MAX + (N2-1) *TSMTC_MAX + 0.5N2*TSMTC_MAX + 0.25N2Trs
Proposal 6:  RAN4 to agree on either of the following as SCell activation delay framework for L3 part.
· TFirstSSB_MAX + (N1-1) *TSMTC_MAX + 0.5N1*Trs
· TFirstSSB_MAX + (N2-1) *TSMTC_MAX + 0.5N2*TSMTC_MAX + 0.25N2Trs
 
Delay reduction for scenario 2
In our understanding, main reason RAN4 agreed to define RX beam sweeping for all the four steps during SCell activation is under the assumption that RX beams may change from step to step. For scenario 2, UE may not be having prior information and the AGC obtained during first round of RX beam sweeping may not be fully enough for all the UEs to decode the SSB index. In this case, UE may need second sample for fine AGC in all the RX beam directions. Having said that UE may not be decoding the SSB index when the AGC gain is not up to mark. In this case though UE performs RX beam sweeping, since UE do not have SSB index decoded yet, UE may not realise whether RX beam is changed or not for a particular SSB index or TX beam even if UE performs RX sweeping for the next samples. With this assumption, we can assume RX beams do not change (even if they change UE may not be able to detect the RX beam change per SSB). The time for which RX beams do not change can be defined as RX beam constant time. That means if coarse AGC is performed with RX beam sweeping, fine AGC and cell search can be performed without RX beam sweeping or reduced RX beam sweeping. 
Proposal 7:  For Scenario2, RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X ms]. 
Proposal 8:  If UE performed a full RX beam sweeping for a procedure, next procedures or steps which fall within RX beam constant time do not need to perform RX beam sweeping.
UE capability of multi-Rx chain DL reception
In our understanding UE supports multiple panels from Rel-16 onwards for receiving PDSCH from different TRPs with different QCL type-D. However, in RAN4 due to workload, we did not defined requirements though it was being discussed In Rel-17. Since this is the start of Rel-18, we think RAN4 shall consider UE multi-panel or multi-RX capability if the UE supports the same while defining requirements. For example, if UE contains multiple antenna panels and Rx chains, UE may be able to perform RX beam sweeping in shorter time. Having said, discussing this in two places may not be a good idea. Therefore, we think it is better to wait for conclusions of multi-Rx chain DL reception so that same can be applied to this WI for SCell activation delay reduction.
Proposal 9:  RAN4 to agree to apply relevant agreements of multi-RX chain to SCell activation delay too, if the UE supports this capability.
RS related enhancement for L3 part
Main reason A-TRS cannot used for unknown SCell activation was gNB may not the beams seen by UE for an unknown SCell. At the end of L3 part of the measurement or during the L3 part of measurement, if UE can send a beam information report to gNB, gNB can schedule AP-RS or A-TRS for rest of the SCell activation procedures. The beam information report UE sends to gNB may not contain RSRP or power values. It can be as simple as beam indexes without any power or RSRP values. If this report is agreed, detailed structure or content of the report can be further discussed. 
Proposal 10:   RAN4 to agree that UE sends a beam information report to during or at the end of L3 part of the procedure. Contents of the beam information report are FFS. 

Summary and Conclusion
In this contribution we have provided our views on the FR2 SCell activation delay reduction and made following proposals:
Proposal 1:      RAN4 to study the use of SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.
Proposal 2:   RAN4 to agree that some UEs with higher capability shall be able to achieve RX beam sweeping reduction. The new factor is N1 and N1 is FFS.
Proposal 3:  RAN4 to discuss and specify SCell activation for following two cases.
· Scenario1: SCell is unknown due to the fact that UE did not sent measurement report to gNB in last X seconds. 
· SCell is unknown due to the fact that UE may be measuring it for first time.
Proposal 4:  For scenario 1, RAN4 to agree only one sample is required for AGC. That means TFirstSSB_MAX + N1*TSMTC_MAX.
Proposal 5:  RAN4 to agree that UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before.
Proposal 6:  RAN4 to agree on either of the following as SCell activation delay framework for L3 part.
· TFirstSSB_MAX + (N1-1) *TSMTC_MAX + 0.5N1*Trs
· TFirstSSB_MAX + (N2-1) *TSMTC_MAX + 0.5N2*TSMTC_MAX + 0.25N2Trs
Proposal 7:  For Scenario2, RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X ms]. 
Proposal 8:  If UE performed a full RX beam sweeping for a procedure, next procedures or steps which fall within RX beam constant time do not need to perform RX beam sweeping.
Proposal 9:  RAN4 to agree to apply relevant agreements of multi-RX chain to SCell activation delay too, if the UE supports this capability.
Proposal 10:  RAN4 to agree that UE sends a beam information report to during or at the end of L3 part of the procedure. Contents of the beam information report are FFS.
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