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Introduction
In WID[1], the scope of ‘FR2 SCell activation delay reduction’ is provided in [1]
As discussed in RAN4 #105 and RAN4 #106, the WF [2], [3] are approved.
Based on all above information, we provide our views on L1 aspects of SCell activation enhancements.
Discussion 
<On Rx beam sweeping reduction>
In last meeting, the following issue was discussed and captured in WF.
Issue 1-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Issue 2-1-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
Agreement for issue 1-2-1 and 2-1-1:
· For unknown FR2 SCell activation enhancement, introduce the UE capability to support Rx beam sweeping factor can be less than 8 for cell detection part of L3 and SSB based L1-RSRP measurement.
· if UE has full set (N=8) of beam sweeping during AGC settling part in L3.
· Beam sweeping factor capability of X1 for cell detection part (X1*Trs) of L3 and beam sweeping factor capability of X2 for SSB based L1-RSRP measurement
· FFS on capability indication for X1 and X2  
· Note: above enhancement only applies for FR2 unknown SCell activation enhancement
Issue 1-3-3: enhancement of “8*Trs” part of current FR2 unknown SCell activation delay
Agreement:
· To keep “X1*Trs” part of current FR2 unknown SCell activation delay in the delay requirement for FR2 SCell activation enhancment.
· X1 can be less than 8 in the beam sweeping factor reduction discussion for cell detection stage in L3 part based on UE capability.




In our understanding, the key remaining issue here is to discuss the detail value set for the beam sweeping factor reduction.
For X1, since it is related to the L3 part, we suggest to consider 8 as one of the configurable values. The proposed set for capability reporting is [8, 4, 2, 0].
For X2, we think UE should be able to reduce the Rx beam at least for this part if it supports this feature. The proposed set for the capability reporting is [6, 4, 2, 0].
Proposal 1  For the X1 in the capability reporting, the entries of the set can be [8, 4, 2, 0]. For the X2 in the capability reporting, the entries of the set can be [6, 4, 2, 0].
Regarding the following issue
Issue 2-1-2: Whether and how to skip L1-RSRP measurement of FR2 unknown SCell activation (for the case when no valid L3 measurement result is reported after SCell activation command)?
· Proposals
· Option 1 (Apple, CMCC, Nokia(only if RS is measured in L3), OPPO): 
· if L3 and L1 measurement are using same RS or QCLed type D RSs, skip L1-RSRP measurement and use measurement result from L3 stage for L1-RSRP reporting
· Option 1a (Apple):
· if L3 measurement is performed without beam sweeping factor reduction , use Option 1 
· Option 1b (LGE):
· Consider L1-RSRP measurement skipping based on L3 measurement results without L3 part enhancement.
· Other options omitted… 




Since if X2 can be zero for some UEs who are capable, this discussion can be merged to the previous one
Proposal 2  If zero is one of the possible entry of UE capability for X2, the discussion of issue 2-1-2 can be merged into 1-2-1 and 2-1-1.

<On QCL information related enhancements>
In last meeting, the following issue was discussed and captured in WF. Based on agreements on Issue-1-4-1 in [2], they should be mainly for FR1 SCell activation now.
Issue 1-4-1: For FR1 SCell activation enhancement, FFS the feasibility of configuring QCL type C information from FR1 inter-band active serving cell
· Proposals
· Option 1 (Apple):
· RAN4 to consider the activation enhancement of unknown FR1 SCell in inter-band case with two possible alternatives:
· Alt 1: expand the definition of QCLed-typeC to indicate the RTD between the SCell being activated and the inter-band active serving cell is within a small range, e.g., ±260ns. RAN4 needs to check with RAN1 for this solution.
· Alt 2: introduce an indication from network to UE to indicate which inter-band active serving cell or which SSB on inter-band active serving cell can be used as timing source for the SCell being activated. RAN4 needs to check with RAN2 for this solution.
· Option 2 (Nokia): 
· We suggest discussing the feasibility of reusing timing information to target unknown inter-band FR1 SCell in R18 Network Energy Saving WI. 
· Option 3 (CTC):
· Reusing timing information to target unknown FR1 SCell from an FR1 inter-band active serving cell can enhance SCell activation delay obviously and provide better user experience. From our perspective, the feasible scenarios exist in practical deployment network, for example, 800M+900M (n5+n8) inter-band CA, 1.8G+2.1G (n3+n1) inter-band CA, etc.
· Option 4 (Huawei):
· RAN4 to discussion following options to indicate the conditions that the RTD/power difference between the to-be-activated SCell and an inter-band serving cell is within 260ns/6dB
· Inter-band QCL-ed typeC 
· Dedicated indication
· Option 5 (vivo):
· For the case when target unknown FR1 SCell is configured with its own SSB, NW can configure A-TRS, which is QCL-Ced to the SSB of an inter-band active serving cell, for fast activation of this SCell. RAN4 will specify RRM requirements for this case in R18 efeRRM WI.




Firstly, A-TRS mentioned in this issue would be the temporary RS for fast SCell activation, which is introduced in R17. TCI-state info can be configured on this RS, but it cannot be configured as source RS in a TCI-state. Therefore, UE may assume the cell present before performing the AGC-tuning on the cell based on the A-TRS. In R17 fast SCell activation, the A-TRS is used for AGC adjustment just for that SCell. In this sense, the issue is not necessarily related to the cell search of normal L3 part, but just to identify whether the target SCell can be detected or not. 
For the case of intra-band CA, in R15, if UE support the corresponding capability ScellwithoutSSB, UE would be able to deal with the intra-band SCell without SSB, and intra-band cross carrier QCL-C/D can be configured on the RSs in this SCell based on SSB in an intra-band active serving cell. In this case the coarse timing and beam information is obtained based on the SSB in the active serving cell within the same band. From RAN2 perspective, there is no restriction that intra-band cross carrier QCL-C/D can only be configured on the RSs of the cell without SSB. Cross carrier QCL-C/D can also be configured on RSs of the cell with SSB, e.g. inter-band SCell, but this is not considered at least from RRM requirements perspective. 
Observation 1  From RAN2 spec perspective, cross-carrier QCL-C/D indication can be configured for an inter-band SCell, even if the SCell is configured with SSB and SMTC. However, no RAN4 RRM requirement has considered this case before R18.
Therefore, the first thing that needs clarification is that, if the cross-carrier QCL-C configuration is configured between 2 inter-band CCs, from RRM requirements perspective, does RAN4 needs to consider one of or both of below scenarios:
Scenario 1: The inter-band SCell that to be activated is configured with SSB and SMTC.
Scenario 2: The inter-band SCell that to be activated is SSB-less.
For scenario 1, if SSB is configured on this SCell, it means SMTC may also be present on the corresponding frequency layer, and L3 measurement can be performed based on the SSB, in which UE would be able to get the coarse timing and beam information of the SCell. If the SCell in known, there is no need for cross-carrier QCL-C/D indication, because UE may directly apply the coarse timing and beam information of the SCell obtained during the L3 measurements. Therefore, this inter-band QCL-source configuration is mainly for the case when SCell is unknown. 
Observation 2  From RAN4 RRM perspective, if a SCell is configured with SSB, inter-band QCL-C configuration can be used to speed up unknown SCell activation.

Proposal 3  For the case when target unknown FR1 SCell is configured with its own SSB, NW can configure A-TRS, which is QCL-Ced to the SSB of an inter-band active serving cell, for fast activation of this SCell. RAN4 will specify RRM requirements for this case in R18.
On the other hand, for scenario 2 above, in our understanding it completely falls in the objective of NES WI. It would be better studied in the NES WI.
For scenario 1, even if network can ensure collocated deployment and TAE << CP for the inter-band scenario, the wireless propagation for the inter-band SpCell and SCell, for example, can still be quite different. This could be resulted from the different UE antennas used for different band. For example, for n5+n78 band combination, UE antennas used for low band are normally different from the antennas used for 3.5GHz band. In realistic typical use cases, quite large difference in the Rx signal level can be observed. 
Observation 3  For inter-band scenario, for some certain band combinations, large difference in the Rx signal quality can be observed among different bands even if co-located gNB array can be assumed, due to the different UE RF chains used for different bands.
Therefore, UE still need to adjust AGC even if gNB co-location information can be provided in NW signalling.
Moreover, since the SCell is configured with its own SSB, there is no need to configure inter-band QCL-C on any RS other than the A-TRS that used for fast SCell activation, and UE can assume the SSB of the SCell and the A-TRS configured with QCL-C are QCLed with type-A. 
At last, since this is not related to the SCellwithoutSSB feature, RAN4 may need to introduce a new UE feature different from SCellwithoutSSB.
Proposal 4  Whether UE supports the enhanced fast SCell activation for an unknown FR1 SCell with SSB, which is  based on inter-band cross-carrier QCL-C indication, can be a new UE capability different from ScellwithoutSSB. For UE supporting such capability, and gNB has provided such cross-carrier QCL-C indication to the UE, 
· AGC adjustment for cell detection and coarse timing info acquisition can be based on the A-TRS, similar to the fast SCell activation for the known SCell, i.e. Tactivation_time = TFirstATRS + Tgap + TATRS + 5ms and
· RRM requirements are only defined when the A-TRS of the SCell to be activated meets Es/Iot > -2dB, and
· UE reports CQI based on default QCL assumption, i.e. SSB, before TCI state is configured on the SCell, and
· UE may assume the SSB of the SCell and the A-TRS are QCLed with type-A.

Conclusions
Based on above analysis, we have following proposals.
Proposal 1  For the X1 in the capability reporting, the entries of the set can be [8, 4, 2, 0]. For the X2 in the capability reporting, the entries of the set can be [6, 4, 2, 0].
Proposal 2  If zero is one of the possible entry of UE capability for X2, the discussion of issue 2-1-2 can be merged into 1-2-1 and 2-1-1.
Observation 1  From RAN2 spec perspective, cross-carrier QCL-C/D indication can be configured for an inter-band SCell, even if the SCell is configured with SSB and SMTC. However, no RAN4 RRM requirement has considered this case before R18.
Observation 2  From RAN4 RRM perspective, if a SCell is configured with SSB, inter-band QCL-C configuration can be used to speed up unknown SCell activation.
Proposal 3  For the case when target unknown FR1 SCell is configured with its own SSB, NW can configure A-TRS, which is QCL-Ced to the SSB of an inter-band active serving cell, for fast activation of this SCell. RAN4 will specify RRM requirements for this case in R18.
Observation 3  For inter-band scenario, for some certain band combinations, large difference in the Rx signal quality can be observed among different bands even if co-located gNB array can be assumed, due to the different UE RF chains used for different bands.
Proposal 4  Whether UE supports the enhanced fast SCell activation for an unknown FR1 SCell with SSB, which is  based on inter-band cross-carrier QCL-C indication, can be a new UE capability different from ScellwithoutSSB. For UE supporting such capability, and gNB has provided such cross-carrier QCL-C indication to the UE, 
· AGC adjustment for cell detection and coarse timing info acquisition can be based on the A-TRS, similar to the fast SCell activation for the known SCell, i.e. Tactivation_time = TFirstATRS + Tgap + TATRS + 5ms and
· RRM requirements are only defined when the A-TRS of the SCell to be activated meets Es/Iot > -2dB, and
· UE reports CQI based on default QCL assumption, i.e. SSB, before TCI state is configured on the SCell, and
· UE may assume the SSB of the SCell and the A-TRS are QCLed with type-A.
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