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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 RAN4#105, some high-level principle was agreed in [3]. In RAN4#l06 meeting, the scope of the solutions was further narrowed down [4]. In RAN4#106bis, considerable progress has been made with agreements captured in [5][6]. In RAN4#108, progress was achieved on remaining issues in [7]. In this paper, we further provide our views of RRM impact of the objective and provide further analysis on the solutions.
2. Discussion
[bookmark: _Hlk134709761]2.1 L3 measurement reporting for legacy unknown case 
For L3 reporting during SCell activation, considerable progress has been achieved in previous meetings. One of the remaining issues is whether to have a time window for L3 measurement reporting after SCell activation command. The status is summarized as follows:
	Agreements:
· Define delay requirement or time margin for L3 measurement reporting after SCell activation command:
· UE shall report L3-RSRP report with SSB index within [Y]ms after receiving SCell activation command MAC CE if the UL grant is available. 
· UE is not required to report L3-RSRP report after exceeding [Y]ms
· Where Y= THARQ + 3ms + [M]ms, M is FFS.



The motivation is that UE may not store the L3 measurement results for long time if the UL grant is scheduled far away from SCell activation command. We think it is a valid point to make the feature workable and following aspects shall be considered when defining the length of the window.
The window should not be too long which may degrade the delay reduction. Based on the agreements in previous meetings, if NW can utilize L3 reporting for TCI configuration, the SCell activation delay be very short which can approximate the delay of known FR2 SCell activation delay. Thus, if NW grants the UL resource for L3 measurement reporting long after SCell activation, the overall activation delay can be unnecessary long.
The window can not be too short either. If there is not pre-configured UL grant for L3 measurement report specifically, UE may send SR for UL grant. The delay for SR transmission should also be considered. The periodicity of SR resource is shown as follows. For 120 kHz, the maximum periodicity is 640 slots. Thus, it is reasonable to define M as 80 ms or 160 ms.
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Observation 1: The maximum window for L3 measurement report shall consider the time for SR transmission.
Proposal 1: Define M as 80 ms or 160 ms, which is the maximum window for L3 measurement report, and the L3 measurement reporting delay depends on the actual UL resource scheduled.
Another issue is whether and how to define the conditions to guarantee that UE will trigger L3 report when receiving SCell activation command. The reason to have a concurrent condition is that NW has no idea about how to configure corresponding parameters (e.g. MeasCycleSCell DRX) to make sure that UE will trigger the L3 report. The status is summarized as follows:
	Issue 2-1-4: Condition the UE shall trigger the L3 report when receiving SCell activation command

· FFS:
· Option 1 (Nokia, Huawei): RAN4 to discuss in what condition the UE shall trigger the L3 report when receiving SCell activation command to make the solution testable.
· Option 1a (Huawei): following aspects shall be considered in option 1:
· MeasCycleSCell
· DRX cycle
· CSSF
· Option 2: No need to add side condition in core requirement, but setup testing environment (e.g., good SNR condition and sufficient time period) in the test case for UE to get valid L3 measurement result to report.



For Option 2, the problem is still there. Firstly, NW is not aware of the SNR condition of UE. Secondly, UE’s capability on maintaining the time synchronization will decide whether UE will report valid L3 measurement. RAN4 shall define the side conditions that UE will report L3 measurement for sure. Otherwise, the feature is untestable and it is difficult to be implemented in the field. 
Observation 2: RAN4 shall define the side conditions that UE will report L3 measurement. In this way, NW can know how to configure corresponding parameters to implement the feature.
For deactivated SCell activation, UE shall perform measurement according to measCycleSCell if a Scell is configured on the frequency configured by the MO. According to the measurement requirements for intra-frequency measurement, the measurement period is at least 3840ms (160ms*24) for PC 2/3/4 and 6400ms for PC1 without DRX. Considering CSSF, the actual measurement period could be even longer. In previous discussion, there were related proposal that to define the time whether UE can report the L3 reporting. Since the exact point cannot be defined which is up to UE implementation, thus the timer is not considered and it was agreed that it is up to UE to decide whether to report the L3 RSRP.
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In last meeting, we proposed following aspects shall be considered:
-	MeasCycleSCell
-	DRX cycle
-	CSSF
We propose following conditions:
· Max{MeasCycleScell, 1.5 DRX} ≤160ms；
· CSSF ≤ 2;
· The SSB measured remains detectable according to the cell identification conditions specified in clause 9.2;

Proposal 2: UE shall trigger the L3 report when receiving SCell activation command when following conditions are met:
· Max{MeasCycleScell, 1.5 DRX} ≤160ms；
· CSSF ≤ 2;
· The SSB measured remains detectable according to the cell identification conditions specified in clause 9.2;
· There is at least one measurement period for the deactivated SCell before SCell activation.
Proposal 3: RAN4 to discuss whether to capture the condition in proposal 2 in core requirements.
Regarding the detailed delay reduction, RAN4 achieved agreements as follow by the end of the meeting.
	Issue 1-1-6: FFS: When the valid L3 measurement result with SSB index is reported after SCell activation command, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.
· Agreement:
· It is up to NW implementation to choose whether to configure TCI based on L3 report after SCell activation command or based on L1-RSRP as legacy cases.
· When the valid L3 measurement result with SSB index is reported after SCell activation command and NW configures TCI based on L3 report (i.e., before UE reported L1 measurements), the activation delay requirements is adjusted as follows
· L3 measurement delay component (TFirstSSB_MAX + 15*TSMTC_MAX+8*Trs) is removed 
· L1 measurement delay component is removed

· When the valid L3 measurement result with SSB index is reported after SCell activation command, and UE reported L1 measurement result before NW configures TCI to this UE, the activation delay requirements is adjusted as follows
· Legacy AGC settling delay component (TFirstSSB_MAX + 15*TSMTC_MAX) is removed
· FFS: whether L3 cell search/measurement component(e.g., 8*Trs or X1*Trs) is removed



It is also agreed to define requirements for multiple SCell activation when all to-be-activated SCell are in the same band with following agreements.
	Agreements:
· Define requirements for multiple SCell activation (with and without PUCCH SCell) considering at least enhancement of L3 measurement reporting triggered by SCell activation command when all to-be-activated SCells are in the same band.
· Note: If requirements are not finalized in RAN4 #109 then they will be deprioritized



From our understanding, based on the simplified scenario as described above, the requirements for multiple SCell activation can be defined similar as the case that there is known to be activated Cell in the same band.
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For single SCell activation:
Tactivation_time is:
3ms + TL3Report+max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
· TL3Report is the time period between n + THARQ + 3ms relative to first valid L3-RSRP reporting.
· Tuncertaitny_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to 
· First valid L3-RSRP reporting for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 

For multiple SCell activation with PUCCH SCell
	For the to-be-activated PUCCH SCell:
Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), 3*Ttarget_PL-RS) + TCSI_reporting_after
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation (for FR2) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 


	For other to-be-activated SCell in the same band:
Tdelay_multiple_SCells_other_SCell  = Tactivation_time + TCSI_Reporting
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 

For multiple SCell activation without PUCCH SCell
For each to-be-activated SCells within in the same FR2 band, Tactivation_time is:
3ms + TL3Report+max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
· TL3Report is the time period between reception n + THARQ + 3ms relative to first valid L3-RSRP reporting of a to-be-activated SCell within the same band.
· Tuncertaitny_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command. 

Proposal 4: Define multiple FR2 unknown SCells activation requirements with and without PUCCH SCell when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command as follows:
	For multiple SCell activation with PUCCH SCell
	For the to-be-activated PUCCH SCell:
Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), 3*Ttarget_PL-RS) + TCSI_reporting_after
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation (for FR2) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 


	For other to-be-activated SCell in the same band:
Tdelay_multiple_SCells_other_SCell  = Tactivation_time + TCSI_Reporting
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 

For multiple SCell activation without PUCCH SCell
For each to-be-activated SCells within in the same FR2 band, Tactivation_time is:
3ms + TL3Report+max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
· TL3Report is the time period between reception n + THARQ + 3ms relative to first valid L3-RSRP reporting of a to-be-activated SCell within the same band.
· Tuncertaitny_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command. 




Besides, the signalling design is under discussion in RAN2. RAN2 is discussing whether the new report should be per UE or per CG. From our understanding, since the feature is considered in FR2, the basic assumption is that UE will maintain the beam and timing per FR2 band. For instance, 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 reports. 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 that this MO is 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. 
Proposal 5: 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. 
Proposal 6: RAN4 to send LS to RAN2 about proposal 5 to facilitate the signalling design in RAN2.
The draft LS is also attached in annex.
3. Conclusions
Observation 1: The maximum window for L3 measurement report shall consider the time for SR transmission.
Proposal 1: Define M as 80 ms or 160 ms, which is the maximum window for L3 measurement report, and the L3 measurement reporting delay depends on the actual UL resource scheduled.
Observation 2: RAN4 shall define the side conditions that UE will report L3 measurement. In this way, NW can know how to configure corresponding parameters to implement the feature.
Proposal 2: UE shall trigger the L3 report when receiving SCell activation command when following conditions are met:
· Max{MeasCycleScell, 1.5 DRX} ≤160ms；
· CSSF ≤ 2;
· The SSB measured remains detectable according to the cell identification conditions specified in clause 9.2;
· There is at least one measurement period for the deactivated SCell before SCell activation.
Proposal 3: RAN4 to discuss whether to capture the condition in proposal 2 in core requirements.
Proposal 4: Define multiple FR2 unknown SCells activation requirements with and without PUCCH SCell when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command as follows:
	For multiple SCell activation with PUCCH SCell
	For the to-be-activated PUCCH SCell:
Tdelay_multiple_SCells_PUCCH_SCell = Tactivation_time + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3), 3*Ttarget_PL-RS) + TCSI_reporting_after
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), UL spatial relation (for FR2) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 


	For other to-be-activated SCell in the same band:
Tdelay_multiple_SCells_other_SCell  = Tactivation_time + TCSI_Reporting
Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.x (requirements for enhanced PUCCH SCell activation) except the definition of Tuncertainty_MAC is replaced with: 
· Tuncertainty_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable), relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command 

For multiple SCell activation without PUCCH SCell
For each to-be-activated SCells within in the same FR2 band, Tactivation_time is:
3ms + TL3Report+max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)
· TL3Report is the time period between reception n + THARQ + 3ms relative to first valid L3-RSRP reporting of a to-be-activated SCell within the same band.
· Tuncertaitny_MAC is the time period between reception of the last activation command for PDCCH TCI, PDSCH TCI (when applicable) relative to 
· First valid L3-RSRP reporting of a to-be-activated SCell within the same band for unknown case, when UE reports valid L3-RSRP and L3-RSRP report is earlier than TCI command. 




Proposal 5: 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. 
Proposal 6: RAN4 to send LS to RAN2 about proposal 5 to facilitate the signalling design in RAN2.
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Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	
Overall description
In RAN4#108bis meeting, RAN4 had some more conclusions on unknown FR2 SCell activation enhancement regarding L3 measurement reporting triggered by SCell activation command. From RAN4’s perspective, the new reporting is expected to be 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.
Actions
To RAN WG2 group.
ACTION: 	RAN4 sincerely asks RAN2 to consider the above conclusions for their work and design the corresponding signaling to support the above enhancements solutions.
[bookmark: _GoBack]Date of Next TSG-RAN WG4 Meetings
TSG-RAN4 Meeting #109	Nov 13 – Nov17, 2023	 	Chicago, USA
TSG-RAN4 Meeting #110	Feb 26 – Mar 1	, 2024 		Athens, GR
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5.5.5  Measurement reporting
5.5.5.1 General

UE| Network|

MeasurementReport

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;
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‘SchedulingRequestResourceConfig field descriptions

‘periodicityAndOfisel
SR periodicity and offset in number of symbols or slots (see TS 38.213 [13], clause 9.2.4) The following periodicities may be configured depending on the chosen subcarrier
spacing:

SCS= 15 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 5sl, 8sl, 10sl, 16sl, 20sl, 405, 80sl

SCS= 30 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 10sl, 16s, 20sl, 40sl, 80sl, 160sl

2sym, 7sym/Gsym, 1sl, 2sl.
SCS = 120 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, I&I.M’lsl,m |Sml.mll,640ﬂ
SCS = 480 kHz: 1sl, 2sl, 4sl, 8sl, 11
SCS = 960 kHz: 1sl, 2sl, 4sl, 8sl, 11
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