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1. Introduction
[bookmark: _Hlk131426020]The Rel-18 WI of even further RRM enhancement was approved in [1] and further revised in [2]. One of the objectives is to study the SCell activation delay reduction in FR2. In previous meeting, the agreements can be found in [3-9]. In last meeting, the performance part was completed. In this contribution, we provide our views on maintenance issues.
2. Discussion
Based on the discussion in last meeting, most remaining issues are concluded. In this contribution, we further provide our views on remaining issues. 
The following issue has been discussed for several meetings, but without much technical discussion. The status is shown as follow:
	Issue 1-2: Whether SCell activation triggered L3 report is on one serving cell in same band or on all serving cells

· Proposals
· Option 1 (Apple, ZTE, Ericsson, QC): RAN4 to not discuss the RAN2 signalling design of L3 measurement report upon SCell activation command, i.e., whether L3 report is on one serving cell in same band or on all serving cells. 
· Option 2 (Nokia): 
· UE does not need to report L3 measurement resulting if UE has no valid measurement results for any of the SCells on the same FR2 band.
· The SCell activation triggered L3 report is considered when determining known/unknown state in the same way as legacy L3 measurement reporting.
· Option 3 (HW): RAN4 to discuss the following case:
· When more than one servingCellMOs are configured within the same band and UE report multiple report upon receiving SCell activation command, whether UE should report multiple report if the report beams are different and how to configure the TCI for SCell activation.
· Agreement:
· According to the previous agreements, this issue can be left to RAN2 for decision. Further discussion in RAN4 in maintenance part is not precluded. 




The problem is as follows: if multiple MOs are configured within one FR2 band, the measurement results are obtained in different time instance as following Fig 1. When receiving SCell activation command, UE may report multiple L3 measurement report. Considering that the measurement delay for FR2 is quite long, the time instance when different measurement results are obtained may be spaced by tens of seconds. From NW perspective, it may cause confusion if different SSB index are reported. 
[image: ]
Fig. 1 Different L3 measurement results in the same FR2 band.
One may argue that, the problem also exists for legacy reporting. From our understanding, when legacy event is triggered, UE will also trigger reporting for all servingCellMO which is shown as follows. However, in legacy cases, UE will report the measID which indicates the MO where the criteria are met for certain event. Thus, NW is aware of this MO the newly measured by the UE.
	[image: ]



Thus, it is reasonable that the SCell activation triggered L3 measurement report is configured/reported per FR2 band, and UE shall only report the measurement result of the SCell with latest measurement results among all SCells within the same band. 
Observation 1: If there is more than one MOs configured within same band, UE will report all measurement report upon receiving SCell activation command. NW has no idea which one is the latest one when receiving multiple L3 report within the same FR2 band.
Observation 2: For the issue identified in O1, in legacy case, NW can tell which MO is newly measured by UE by measID which indicates the MO where the criteria are met for certain event.
From our understanding, the most straightforward way is to only report the latest measurement result per FR2 band. Based on the discussion in RAN4, most companies want to wait for the discussion in RAN2. However, as explained in last meeting, RAN2 is only responsible for signalling design, but it not familiar with following two RAN4 domain issues:
· The measurement results for different frequency are obtained in different time instance due to CSSF
· The beam for one FR2 band is common for all frequency layers within the same band.
According to the agreed RAN2 CR [10] on 38.331, the corresponding part are shown as follows:
	TS .38.331 5.5.4

If AS security has been activated successfully and if SCell activation(s) indication is received from lower layer, the UE shall:
1>	if reportType is set to reportOnActivation for any measId included in the measIdList within VarMeasConfig:
2>	if the activated SCell(s) fulfills the measurement requirement as specified in TS 38.133 [14]:
3>	include a measurement reporting entry within the VarMeasReportList for this measId:
3>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
4>	initiate the measurement reporting procedure, as specified in 5.5.5.



According to RAN2 spec, for Scell activation triggered measurement report (single CC or multiple CCs), UE will trigger ONE report if any measID is associated with reportOnActivation, and the report will contain all results for each serving cells configured with servingCellMO.
Observation 3: According to RAN2 spec, for Scell activation triggered measurement report (single CC or multiple CCs), UE will trigger ONE report if any measID is associated with reportOnActivation, and the report will contain all results for each serving cells configured with servingCellMO.
Based on previous RAN4 agreement as follows, UE will only report valid results. Based on this, for single CC activation, NW may rely on the result of the to-be-activated SCell if there are other results in the same band, since the result of the to-be-activated shall be valid. 
	Issue 1-1-3: If measurement results are available, the UE will report them to the NW. How to determine the measurement result is available?
· Agreement:
· The report of L3 measurement result after SCell activation command needs to be valid. 
· The report of L3 measurement result is considered as valid only if it fulfils the measurement requirement for a deactivated SCell as specified in TS38.133 Table 9.2.5.2-3 (for FR1) and Table 9.2.5.2-4 (for FR2) and accuracy requirements in TS 38.133 Clause 10.

Issue 1-1-4: FFS on necessity of L3 measurement reporting if UE has no valid measurement results?
· Agreement:
· 	UE does not need to report L3 measurement reporting after receiving SCell activation command if UE has no valid measurement results. 




For multiple CCs activation, things are little complicated. For instance, NW activates CC1 and CC2 in the same band, and both CC1 and CC2 are configured with servingCellMO. Then when UE receives activation command, UE will report L3 report for both CC1 and CC2 according to RAN2 design. According to RAN4 CR, NW will rely on the L3 report of any to-be-activated SCells. Since UE performs measurement on different frequency in TDM manner (i.e. CSSF), the beam index report for CC1 and CC2 could be different. Apparently, one of the results is fresh and the other one is out-dated, but NW has no idea which one to use. For instance, measurement on CC1 in performed in T1, and the measurement on CC2 is performed in T2, and UE receives SCell activation command in T3. According to previous RAN4 agreements, the valid results shall fulfil accuracy requirements. However, it only means the results obtain in T1 shall be accurate based on the condition T1, it does not mean the measurement result obtained in T1 can predict the condition in T3. 
Observation 4: According to RAN4 agreements and agreed CR, for single CC activation, the activation relies on the L3 report of the to-be-activated SCell regardless of whether there is result in the same band or not, and the L3 report shall be valid.
Observation 5: According to RAN4 agreements and agreed CR, for multiple CC activation, the activation relies on the L3 report of any to-be-activated SCell in the same band.
Based on O4 and O5, the only problem case is for multiple CC activation when more than one to-be-activated SCell are configured with servingCellMO. According to previous RAN4 agreements, UE does not need to report L3 command if UE has no valid measurement results. Then the following question is if the results from the same FR2 band are different (in terms of SSB index), whether they are considered as valid? If it happens that the SSB index for different SCells in the same band are different, it is not possible for NW to configure different TCI for different SCell since UE can only form one beam per band.
Observation 6: It is not expected that NW to configure different TCI for different SCell within the same band since UE can only form one beam per band.
Proposal 1: For multiple CC activation when more than one to-be-activated SCell are configured with servingCellMO. RAN4 to discuss whether the results are considered as valid if results from the same FR2 band are different (in terms of SSB index) and whether UE shall report them to NW.
Based on analysis above, a more generic issue needs to be further discussed in RAN4. In previous RAN4 discussion, it is agreed that the report L3 measurement should be valid. It means UE needs to do some additional verification before determining whether the result should be reported to NW. UE shall guarantee that the reported result can be used for fast SCell activation, and if not, UE should not report it to NW. This step is not needed/specified in legacy L3 reporting. In previous RAN4 discussion, the scenario is quite simple that UE report the valid result for SCell 1 and then NW activates SCell1 based on the results. 
Observation 7: Compared with legacy L3 reporting, UE needs to perform additional step for results verification before reporting to guarantee that the results are valid which can be used for fast SCell activation.
According to RAN2 agreement, UE shall report all serving cell measurement results upon receiving Scell activation command. Then the problem is whether UE shall perform the additional result validation for one of the SCells or part of the SCells or all SCells. For instance, when UE is configured with three serving cells and each of them is configured with serving cell MO, where CC1 is in FR1 and CC2 and CC3 are in the same FR2 bands. Then when UE receives SCell activation command for CC2, we have different implementations as follows:
· Option 1: UE shall verify the result only for CC2. UE report results of CC1/2/3 to NW (results of CC2 is report if valid). NW configured TCI only based on result of CC2.
· Option 2: UE shall verify the result for both CC2 and CC3. UE report results of CC1/2/3 to NW (results of CC2 and CC3 are report if valid). NW configured TCI based on result of CC2 or CC3.
· Option 3: UE shall verify the result for all CCs. UE report results of CC1/2/3 to NW (results of CC1/2/3 are report if valid). NW configured TCI only based on result of CC2 or CC3.
Apparently, option 3 is unreasonable. As CC2 is the to-be-activated SCell, UE has no idea of what is the meaning of valid for the results of CC1 since CC1 is in different bands from CC2. For option 1 and option 2, both of them are feasible. For option 1, it is more straightforward for both UE and NW. UE only needs to perform the additional validation for the to-be-activated SCell, and the NW only needs to check the results of the SCell for TCI configuration. For option 2, it is bit complicated that UE needs to perform the additional validation for all serving cells in the same band assuming that NW may activate the SCell using the result of any SCell in the same bands. 
Observation 8: Following questions should be clearly clarified to avoid confusion when implement the feature:
	From UE side: On which SCells UE shall perform validation before reporting?
	From NW side: The results of which SCell is “valid” for fast SCell activation?
Proposal 2: For single SCell activation and multiple SCell activation, following questions shall be clarified:
	From UE side: On which SCell(s) UE shall perform validation before reporting?
	From NW side: The results of which SCell is “valid” for fast SCell activation?
For single SCell activation, the situation is less complicated. It is straight forward that UE only needs to guarantee the L3 report for the to-be-activated SCell itself is valid for fast activation, and requirements apply when the SCell activated based on the report of the to-be-activated SCell (e.g. TCI configuration). For multiple SCell activation, if there is only one Cell configured with MO in the same FR2 band, the situation is also clear. When there are more than one to-be-activated SCell configured with MOs, it is related to the discussion in P1. The cases mentioned above is summarized in following table. 

Table I. L3 report validation triggered by SCell activation 
	Case
	To-be-activated SCells
	MO
	L3 report validation

	1
	CC1
	CC1
	L3 report of CC1 shall be valid.
CC1 activation is based on L3 report of CC1

	2
	CC1 and CC2
	CC1
	L3 report of CC1 shall be valid.
CC1 and CC2 activation is based on L3 report of CC1

	3
	CC1 and CC2
	CC2
	L3 report of CC2 shall be valid.
CC1 and CC2 activation is based on L3 report of CC2

	4
	CC1 and CC2
	CC1 and CC2
	NW will activate CC1 and CC2 based on L3 report of either CC1 or CC2.
The validation of CC1 and CC2 are related to P1.

	Note: CC1 and CC2 are in same FR2 band.



Proposal 3: For single SCell activation, the measurement report of the to-be-activated SCell should be valid, and the requirements applied when the SCell is activated based on the report of the to-be-activated SCell (e.g. TCI configuration). 
Proposal 4: For FR2 multiple SCells activation when there is only one to-be-activated SCell configured with MO, the measurement report of the to-be-activated SCell should be valid, and the requirements applied when the SCells are activated based on the report of the to-be-activated SCell (e.g. TCI configuration). 
Proposal 5: For multiple CC activation when more than one to-be-activated SCell are configured with servingCellMO, based on the conclusion of P1, considering following two options:
Option 1: Only the latest result is considered as valid when the results from the same FR2 band are different (in terms of SSB index), and UE only reports the latest result to NW.
Option 2: Results from different Cells in the same FR2 band are also valid even the results are different. UE reports the results to NW, and it is up to NW which result to be used for SCell activation.
3. Conclusions
Observation 1: If there is more than one MOs configured within same band, UE will report all measurement report upon receiving SCell activation command. NW has no idea which one is the latest one when receiving multiple L3 report within the same FR2 band.
Observation 2: For the issue identified in O1, in legacy case, NW can tell which MO is newly measured by UE by measID which indicates the MO where the criteria are met for certain event.
Observation 3: According to RAN2 spec, for Scell activation triggered measurement report (single CC or multiple CCs), UE will trigger ONE report if any measID is associated with reportOnActivation, and the report will contain all results for each serving cells configured with servingCellMO.
Observation 4: According to RAN4 agreements and agreed CR, for single CC activation, the activation relies on the L3 report of the to-be-activated SCell regardless of whether there is result in the same band or not, and the L3 report shall be valid.
Observation 5: According to RAN4 agreements and agreed CR, for multiple CC activation, the activation relies on the L3 report of any to-be-activated SCell in the same band.
Observation 6: It is not expected that NW to configure different TCI for different SCell within the same band since UE can only form one beam per band.
Proposal 1: For multiple CC activation when more than one to-be-activated SCell are configured with servingCellMO. RAN4 to discuss whether the results are considered as valid if results from the same FR2 band are different (in terms of SSB index) and whether UE shall report them to NW.
Observation 7: Compared with legacy L3 reporting, UE needs to perform additional step for results verification before reporting to guarantee that the results are valid which can be used for fast SCell activation.
Observation 8: Following questions should be clearly clarified to avoid confusion when implement the feature:
	From UE side: On which SCells UE shall perform validation before reporting?
	From NW side: The results of which SCell is “valid” for fast SCell activation?
Proposal 2: For single SCell activation and multiple SCell activation, following questions shall be clarified:
	From UE side: On which SCell(s) UE shall perform validation before reporting?
	From NW side: The results of which SCell is “valid” for fast SCell activation?
Proposal 3: For single SCell activation, the measurement report of the to-be-activated SCell should be valid, and the requirements applied when the SCell is activated based on the report of the to-be-activated SCell (e.g. TCI configuration). 
Proposal 4: For FR2 multiple SCells activation when there is only one to-be-activated SCell configured with MO, the measurement report of the to-be-activated SCell should be valid, and the requirements applied when the SCells are activated based on the report of the to-be-activated SCell (e.g. TCI configuration). 
Proposal 5: For multiple CC activation when more than one to-be-activated SCell are configured with servingCellMO, based on the conclusion of P1, considering following two options:
Option 1: Only the latest result is considered as valid when the results from the same FR2 band are different (in terms of SSB index), and UE only reports the latest result to NW.
Option 2: Results from different Cells in the same FR2 band are also valid even the results are different. UE reports the results to NW, and it is up to NW which result to be used for SCell activation.
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5.5.5  Measurement reporting
5.5.5.1 General
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Figure 5.5.5.1-1: Measurement reporting

‘The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this
procedure only after successful AS security activation.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the meas/d to the measurement identity that triggered the measurement reporting;
1 for each serving cell configured with servingCelIMO.
2> ifthe reportConfig associated with the meas1d that triggered the measurement reporting includes rsType:

3> if the serving cell measurements based on the rs7ype included in the reporiConfig that triggered the
measurement report are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the

VaTable STNR of the serving Cell, derved based on the r5T3pe included in the reportConfig that
triggered the measurement report;




