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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
According to TS 38.133, known/unknown FR2 SCell are defined below. From the definition, if the UE has not sent a valid L3-RSRP measurement with SSB index for the FR2 SCell in 4s, this FR2 SCell will be considered as unknown.  
	[bookmark: _Toc535475975]8.3.2	SCell Activation Delay Requirement for Deactivated SCell
<Omit>
For the first SCell activation in FR2 bands, the SCell is known if it has been meeting the following conditions:
-	During the period equal to 4s for UE supporting power class 1/5 and 3s for UE supporting power class 2/3/4 before UE receives the last activation command for PDCCH TCI, PDSCH TCI (when applicable) and semi-persistent CSI-RS for CQI reporting (when applicable):
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	SCell activation command is received after L3-RSRP reporting and no later than the time when UE receives MAC-CE command for TCI activation
-	During the period from L3-RSRP reporting to the valid CQI reporting, the reported SSBs with indexes remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3, and the TCI state is selected based on one of the latest reported SSB indexes.
Otherwise, the first SCell in FR2 band is unknown. The requirement for unknown SCell applies provided that the activation commands for PDCCH TCI, PDSCH TCI (when applicable), semi-persistent CSI-RS for CQI reporting (when applicable), and configuration message for TCI of periodic CSI-RS for CQI reporting (when applicable) are based on the latest valid L1-RSRP reporting.
<Omit>


The activation delay of unknown FR2 SCell could be relatively long. Therefore, RAN4 is discussing how to reduce the FR2 unknown SCell activation delay in Rel-18 eFeRRM WI, and some agreements have been achieved for the enhancements on the single SCell activation. That is, the delay can be shortened by reporting the available L3 measurement results of unknown SCell to the network upon SCell activation. Now, RAN2 is asked by RAN4 in [1] to design the signaling to support such enhancement, at least for the following aspects.
· How to configure the report of L3 measurement result. 
· How to trigger the report of L3 measurement result. 
· Contents of the report of L3 measurement result and how to send the report.
In this contribution, we will provide our consideration on the above aspects.  
2. Discussion
How to configure the report of L3 measurement result for unknown FR2 SCell activation enhancement mainly depends on how to trigger the report and the content of the report. So, we would like to first discuss the report trigger/content aspects, and then discuss the needed configuration for each part. Finally, we will discuss the related UE capability for this enhancement. 
2.1 The trigger of the report of L3 measurement result
From the below question in their LS [1], it has been at least agreed in RAN4 to use SCell activation command as a trigger for reporting L3 measurement results of unknown FR2 SCell. What needs to be discussed in RAN2 is whether an additional condition needs to be satisfied at the UE simultaneously.
(1) How to trigger the report of L3 measurement result for unknown FR2 SCell activation enhancement
· Technical enhancement goal: RAN4 had following agreements in RAN4 #106-bis-e meeting,
	· Agreements (GTW, Monday Apr 17, 2023)
· The L3 measurement report for unknown FR2 Scell activation after Scell activation command is triggered by Scell activation command. 
· FFS whether to have additional events for report triggering


· Action request to RAN2: 
· RAN4 requests RAN2 to decide:
· How the measurement report gets triggered by SCell activation command.
RAN4 request RAN2 to design the corresponding signaling and decide whether a new event is needed to achieve above technical enhancement goal.
When receiving the SCell activation command, if there are good L3 measurement results for unknown FR2 SCell but were not reported due to long TTT/report interval or the high signal quality threshold of the report event, these results can be reported to the network right after the SCell activation command is received. However, if the quality of the results is relatively low, it may not reduce the SCell activation delay to report such L3 measurement but increase the signaling overhead. Hence, when receiving the SCell activation command, whether to trigger the report of L3 measurement results should be additionally determined by the signal quality of the unknown SCell. And if the UE does not have any L3 measurement results satisfied the configured signal quality threshold for unknown SCell, the report shall not be triggered. Moreover, based on RAN4’s discussion and agreements, the report at least carries the per-SSB level results, and such results are mainly used by network for TCI configuration. Thus, we have the following proposal:
Proposal 1 Upon the reception of SCell activation command, the UE is triggered to report L3 measurement results of the to-be-activated SCell if the signal quality of at least one SSB fulfils the configured threshold. 
As mentioned above, in current event-triggered L3 reporting, the network may configure a high signal quality threshold to restrict the report amount before SCell activation, but when the network decides to activate this SCell, the network may want to use a lower quality threshold to filter the results to be reported. Thus, it is reasonable for the network to configure a relaxed signal quality threshold used by the UE to determine whether L3 measurement results reporting is triggered upon receiving the SCell activation command. Thus, we propose the following:
Proposal 2 A new signal quality threshold is introduced to determine whether to trigger the report of L3 measurement results for unknown SCell upon reception of the SCell activation command. 
On the other hand, how to determine the measurement result is available is still under discussion in RAN4. So, in case that the relaxed signal quality threshold is not configured, the UE should use the availability conditions defined in RAN4 for the determination. Thus, we propose the following:
Proposal 3 The new signal quality threshold can be optionally configured. If the new signal quality threshold is not configured, the UE should use the availability conditions defined in RAN4 for the determination. 

RAN4 asked the below question in [1]:
(2) How to configure the report of L3 measurement result for unknown FR2 SCell activation enhancement
· Technical enhancement goal: 
· network configures UE to report L3 measurement result when triggering conditions in (2) are met.
· It was RAN4 understanding that a one-time report may be configured. The type of report configuration may be RAN2 decision. 
· Action request to RAN2: 
· RAN4 requests RAN2 to design corresponding signalling for the technical enhancement goal above
No clear benefit is foreseen from our side to enable the enhancement for specific SCells, so we think this enable configuration can be per UE level for simplicity. And if we also consider NR-DC, MN and SN may enable the enhancement independently. To achieve this, one indication can be introduced in MeasConfig. Thus, we have the following proposal: 
Proposal 4 An indication is introduced in MeasConfig to enable UE to report the L3 measurement results for unknown SCell upon the reception of SCell activation command.
2.2 The content of the report of L3 measurement result
RAN4 mentioned in their LS:
(3) Contents of the report of L3 measurement result for unknown FR2 SCell activation enhancement and how to send the report
· Technical enhancement goal: RAN4 had following agreements in RAN4 #106-bis-e meeting,
	· Agreements (GTW, Monday Apr 17, 2023)
· UE needs to report the L3 measurement result after SCell activation command
· Agreement (in 2nd round issue 1-1-5 of R4-2306315)
· UE reports L3 measurement result with SSB index for unknown FR2 SCell activation enhancement


· Action request to RAN2: 
· RAN4 requests RAN2 to design corresponding signaling for “report of L3 measurement result” after SCell activation command for unknown FR2 SCell activation enhancement.
· It’s up to RAN2’s decision on which layer’s signaling shall be used to send the report to NW
From our understanding, both L2 and L3 signaling are feasible. Basically, L2 signaling has lower latency than L3 signaling. And if L2 signaling is adopted, a logical channel priority can be defined for the new MAC CE, which can ensure the available L3 measurement results can be sent via the available UL-SCH resources with high priority. For example, the MAC CE for L3 measurement reporting can have a logical channel priority between “MAC CE for C-RNTI, or data from UL-CCCH” and “MAC CE for (Enhanced) BFR, or MAC CE for Configured Grant Confirmation, or MAC CE for Multiple Entry Configured Grant Confirmation”. Besides, in case the allocated UL resources cannot accommodate the new MAC CE, it is easier for MAC entity to include partial better L3 measurement results with high priority. Thus, we prefer to introduce a new MAC CE to quickly report the L3 measurement results. Thus, the below proposal is given:
Proposal 5 A new MAC CE is introduced to include the L3 measurement results for unknown FR2 SCell. 
To limit the size of new MAC CE, the UE should only include the available L3 measurement results of the unknown to-be-activated SCell. Besides, the intention of reporting L3 measurement is to let the network know the TCI state of the FR2 SCell based on the L3 beam level measurement results, so it is sufficient to include the beam level results in the new MAC CE. Thus, we have the following proposal:
Proposal 6 Only the L3 beam level measurement results of the deactivated SCell to be activated are included in the new MAC CE.
As mentioned above, only the results that satisfied the configured quality threshold can be included in the new MAC CE. If there are many beams satisfied the configured threshold, the size of the new MAC CE could be large. Thus, the network can configure the UE to report up to N beams in order of decreasing sorting quantity in the new MAC CE. And the network can also configure whether the beam results need to be reported for each SSB index in the new MAC CE. The below figure shows an example for the new MAC CE. 

      
Figure 1: New MAC CE format 		
Ci: This field indicates the presence of a L3 measurement results for the Serving Cell with ServCellIndex i. 
Ni: This field indicates the number of SSB results for the serving cell indicated in Ci.
SSB index: This field indicates the SSB index for the serving cell indicated in Ci.
L3 RSRP: This field indicates the L3 RSRP value for the SSB index indicated by the SSB index field. 

Given above, we have the following proposal:
Proposal 7 The UE is configured to report up to N SSB measurement results for unknown SCell in the new MAC CE. 
Proposal 8 The UE is configured to include the measurement results for each SSB index to be reported.  
2.3 UE capability for the report of L3 measurement result
Before the network sends the enable configuration, the network needs to know whether the UE supports the FR2 SCell activation enhancement. Thus, a UE capability needs to be introduced. 
Proposal 9 One UE capability bit is introduced for reporting L3 measurement result upon the reception of SCell activation command. 
3. Conclusion
In this paper, the following proposals are given: 
Proposal 1 Upon the reception of SCell activation command, the UE is triggered to report L3 measurement results of the to-be-activated SCell if the signal quality of at least one SSB fulfils the configured threshold. 
Proposal 2 A new signal quality threshold is introduced to determine whether to trigger the report of L3 measurement results for unknown SCell upon reception of the SCell activation command. 
Proposal 3 The new signal quality threshold can be optionally configured. If the new signal quality threshold is not configured, the UE should use the availability conditions defined in RAN4 for the determination. 
Proposal 4 An indication is introduced in MeasConfig to enable UE to report the L3 measurement results for unknown SCell upon the reception of SCell activation command. 
Proposal 5 A new MAC CE is introduced to include the L3 measurement results for unknown FR2 SCell. 
Proposal 6 Only the L3 beam level measurement results of the deactivated SCell to be activated are included in the new MAC CE.
Proposal 7 The UE is configured to report up to N SSB measurement results for unknown SCell in the new MAC CE. 
Proposal 8 The UE is configured to include the measurement results for each SSB index to be reported.  
Proposal 9 [bookmark: _GoBack]One UE capability bit is introduced for reporting L3 measurement result upon the reception of SCell activation command. 
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