


3GPP TSG RAN WG4 Meeting #106bis-e	R4-2305756
[bookmark: _Hlk488924106]Athens, 17 Apr. 2023 – 26 Apr. 2023
Agenda Item:	5.9.2.1
Source: 	Ericsson
Title:	Discussion on L3 part enhancement for FR2 SCell activation	
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In previous RAN4 meetings, some of the issues are agreed to be deprioritized considering the progress of the WID so far. The list of issues agreed to deprioritise are listed in the below table. 
	Enhancement part
	Issue index in topic summary (R4-2302769)
	Enhancement solution
	RAN4 decision on whether to continue discuss this enhancement solution in R18?

	L3 part
	Issue 1-1-1, Issue 1-1-1a
	New sub-states for known/unknown state for FR2 SCell
	Discussed in CR stage

	
	Issue 1-1-2/1-1-3/1-1-4/1-1-5/1-1-6
	New measurement status indication or report for FR2 SCell activation enhancement
	Yes, continue discussion

	
	Issue 1-2-1
	Beam sweeping factor enhancement in L3 part (not related with WI of FR2 multi-Rx chain DL reception)
	Yes, continue discussion

	
	Issue 1-3-1/1-3-2
	enhancement of “TFirstSSB_MAX + 15*TSMTC_MAX” part (sample reduction)
	Deprioritized

	
	Issue 1-3-3
	Enhancement of “8*Trs” part
	Merged to issue 1-2-1/2-1-1

	
	Issue 1-4-2
	RS and QCL information related enhancement for FR2 unknown SCell activation
	Deprioritized

	
	Issue 1-4-1/Issue 1-4-3
	RS and QCL information related enhancement for FR1 unknown SCell activation
	Yes, continue discussion

	
	Issue 1-5-1/1-5-2
	Ending point of Scell activation of unknown case in FR2
	Deprioritized

	
	Issue 1-6-1
	use SSB periodicity (e.g. 20ms) instead of SMTC periodicity for FR2 unknown SCell activation
	Yes, continue discussion

	L1 part
	Issue 2-1-1
	Beam sweeping factor enhancement in L1-RSRP measurement (not related with WI of FR2 multi-Rx chain DL reception)
	Yes, continue discussion

	
	Issue 2-1-2
	Skip L1-RSRP measurement of FR2 unknown SCell activation
	Yes, continue discussion

	
	Issue 2-1-3
	Prioritization enhancement for L1-RSRP measurement
	L1-RSRP measurement is performed in non-DRX mode even DRX is configured.
	Yes, continue discussion

	
	
	
	Whether prioritize L1 over L3 is under discussing
	Deprioritized

	
	Issue 2-2-1
	Skip fine timing tracking for SSB corresponding to the TCI state
	Deprioritized

	
	Issue 2-2-2
	TCI activation enhancement
	Deprioritized

	
	Issue 2-3-1
	Aperiodic RS for TFineTiming
	Yes, continue discussion

	
	Issue 2-3-2/ Issue 2-4-2
	Aperiodic RS for L1-RSRP measurement
	Deprioritized

	Others
	Issue 3-1-1
	SCell without SSB for inter-band FR2 unknown SCell activation
	Deprioritized

	
	Issue 3-1-2/ Issue 3-1-3/Issue 3-1-4
	SCell without SSB for inter-band FR1 unknown SCell activation
	Deprioritized

	
	Issue 3-1-5
	known/unknown condition enhancement for FR2 SCell activation
	Deprioritized

	
	Issue 3-1-6
	Scheduling enhancement for FR2 unknown SCell activation
	Yes, continue discussion

	
	Issue 3-1-7
	CBRA for FR2 unknown SCell activation
	Deprioritized



In this contribution, we provide our views on the non-deprioritized items on the list for L3 part of the enhancement.
L3 part enhancement 
Further unknown SCell scenario classification
In last meeting it was agreed to consider enhancements to SCell activation when the SCell is semi-known or semi-unknown. One of the scenarios that is considered under semi-unknown was UE having L3 measurements and did not send L3 measurement report to gNB before receiving the SCell activation command. In this scenario, if UE has measurement results and if we define a mechanism to report these measurement results, there could be a considerable reduction in the SCell activation delay.
One such behaviour we could introduce to reduce the SCell activation delay is UE sending measurement report for the SCell to the network upon receiving the SCell activation command. The measurement report can be sent by UE, if UE has valid measurement results but were not sent to the network in the last 4 seconds. This may require some new measurement reporting behaviour to be specified. L3 measurement reports may be periodic, or event triggered. If it is configured as periodic reporting, UE may have to wait till next reporting instance and that may not help in reducing the SCell activation delay as the periodicity can be large. If they were configured as event triggered, UE may not report them until event is met. In either case, to speed up the SCell activation, UE may need to send the measurement report to NW as early as possible. May be a new event may have to be introduced to report the measurement report to the gNB. Since new measurement report event needs to be introduced, we think RAN2 may be the correct WG to introduce that and we think RAN4 need to send LS to RAN2 to introduce the event.  
Proposal 1:  [bookmark: _Hlk118741823]RAN4 to agree that if UE has measurement results available for the to be activated SCell, that are not transmitted when UE has received the SCell activation command, UE shall send measurement report.

Proposal 2:  RAN4 to send LS to RAN2 for introducing the measurement report upon reception of SCell activation command.

If UE sends invalid measurement reports to the NW, that may not help NW to activate the SCell faster. Therefore, UE needs to determine whether the measurements report available with UE is valid or not before transmitting them to NW. In last meeting following option were discussed.
· Option 1 (Apple, Huawei): No need to define criteria to determine the L3 measurement result is available or not for FR2 unknown SCell activation enhancement.
· Option 2 (Nokia): The L3 measurement report 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).
· Option 3 (CTC): The availability of measurement results can be determined from aspects whether measurement results have SSB index, whether L3-RSRP measurement values are higher than the threshold values, whether the UE reports them within a given time.
· Option 4 (ZTE): To address the concern of the quick report is not fresh enough, a general guideline can be introduced, i.e. the quick report should be based on the measurement which performed not earlier than [X]s.
· Option 5 (vivo): The criteria to determine whether a measurement result is valid, including the signal quality thresholds and the maximum time-delta of the measurement before the reporting, are configured by network.
· Option 6 (Ericsson): How to determine whether measurement results are available upon reception of SCell activation command is FFS.
· Option 7 (LGE): RAN4 to discuss what is the valid L3 measurement results to report after SCell activation command is received for unknown SCell.
· Option 8 (Qualcomm): UE can follow the existing reporting criteria. It is up to NW decision whether reported measurement results with SSB ID is used for TCI activation.
We think option 2 is a reasonable way to start defining whether the measurement results are valid or not. Having said that, along with option 2, we can consider some other mechanism like whether the channel is changed much or not from the UE completing SCell measurement.  

Proposal 3:  Measurement report can be considered valid if it meets existing measurement period reporting requirements and channel did not change much from the last measurement of the SCell.

If UE do not have valid measurement report, the measurement report is not going to be useful for the SCell activation. If UE continues to do measurement after receiving SCell activation command, the L3 measurement completion may take longer than the existing FR2 SCell activation delay. 
Proposal 4:  RAN4 to agree that UE do not send measurement report if the measurement report is not valid.
In last meeting it was further discussed what should be the actions upon sending L3 measurement report. Can the UE skip rest of the SCell activation procedures or part of the SCell activation procedures after sending the L3 measurement report. Following options are discussed and agreed as WF.
FFS: If valid L3 measurement results are reported, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported.

· Proposals: 
· Option 1 (Apple, Nokia, Xiaomi, CTC, vivo, OPPO): 
· if UE reports valid L3 measurement result, L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 
· Option 1a (Apple): after receiving SCell activation command,
· if UE reports valid L3 measurement result before n+X slot (n is the slot when UE received SCell activation command), L3 and L1 parts can be skipped, i.e., network can perform TCI activation after valid L3 measurement results are reported; 
· otherwise, it shall be treated as legacy unknown case.
· Option 1b(MediaTek):
· After NW triggers the UE, UE should be able to report L3 measurements (if any) after MAC CE processing time and within a margin [M] ms. After which the whole procedure of SCell activation can be treated as a known scenario.
· Option 1c(Nokia):
· A-TRS for fast SCell activation can be triggered based on the valid L3 measurement report after SCell activation command.
· Option 2 (Qualcomm): 
· If UE report L3 measurement results with SSBID, it is up to NW decision whether the reported SSBID is used for TCI activation.
· After reporting L3 measurement report, UE follows either existing unknown FR2 scell activation delay requirements or enhanced measurement requirements, if condition is met, until receiving TCI activation command. Different delay requirements are applied per each scenario. FFS for delay requirements detail for scenario 2 and scenario 3.
	Scenario 1: 
· UE report L3 measurement report with SSB ID while following existing FR2 Scell activation delay requirement. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement, UE does not support the optional UE capability, or UE support the optional UE capability, but the applicability rule is not met.
· UE expect to follow existing Scell activation delay requirements for unknown FR2 Scell.
Scenario 2: 
· UE report L3 measurement report with SSB ID while following FR2 Scell activation delay requirement with enhanced measurements. However, UE does not receive TCI activation command with reported SSB ID. 
· UE does not report L3 measurement and UE support the optional UE capability and the applicability rule is met
· UE expect to follow Scell activation delay requirement with enhanced measurements for unknown FR2 Scell. 
Scenario 3: 
· If UE receive TCI command with reported SSB ID then UE should skip performing either existing measurement or enhanced measurement and jump to TCI activation process.




· Option 3 (LGE): 
· L3 part during FR2 SCell activation can be skipped if valid L3 measurement results are reported after unknown SCell activation command, but FFS for skipping L1 part and T/F tracking.
· Option 4 (ZTE): 
· From the perspective of NW, once receiving such quick report, NW can believe which is valid and the reduced L3 part would be performed by the UE.
· Option 5 (vivo): 
· If a UE is configured to report measurement results after the SCell activation command is received, the measurement requirements specified in TS 38.133 clause 9.2 for all SCCs and PSCC are not applicable until UE finishes the corresponding measurement reporting.
· The RRM requirements are not enhanced in R18 for the case when a UE does no report a valid measurement result after SCell activation command
· Option 6 (Huawei): 
· When the NW triggered measurement reporting is reported before SCell activation command, it can be considered as known cases.
· When the NW triggered measurement reporting is reported after SCell activation, it can be considered as unknown case where the uncertainty for TCI can be defined as the time period between TCI configuration/activation relative the first valid L1-RSRP reporting and the NW triggered L3 measurement report which occurs earlier.
· Option 7 (Ericsson): RAN4 to agree that SCell activation delay reduction is possible if UE has measurement results for the SCell-to-be-activated that are not transmitted when UE has received the SCell activation command.
If UE reports L3 measurement reports after receiving SCell activation command, we think remaining L3 parts of the SCell activation can be skipped. Whether to skip the L1 part or not may depend on whether NW sends TCI state in the subsequent message or not. 
Proposal 5:  RAN4 to agree that L3 part can be skipped and whether L1 part can be skipped or not pending on whether NW sends TCI command or not. 
 

Delay reduction for unknown SCell
One of the delay reductions agreed for unknown SCell when the measurement results are not available was possibility of reducing the beam sweeping factor for cell search or skipping the cell search. 
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.  Some UEs which are capable of this could skip cell search or reduce the beam sweeping factor This way, UE could skip cell search. The following WF is agreed regarding this issue in last meeting. As per the WF, UE skipping cell search means X1=0
· 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
Proposal 6:  For delay reduction using prior information approach, RAN4 to agree that UE can skip cell search and for the UEs which can skip cell search X1=0;
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 7:      RAN4 to use the SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.

RS related enhancement for L3 part
Main reason A-TRS cannot used for unknown SCell activation was gNB may not know 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 8:  When UE do not have L3 measurement report not available, RAN4 to agree that UE sends a beam information report to NW, during or at the end of L3 part of the procedure. Contents of the beam information report are FFS. 
For FR1 SCell activation enhancement, in last meeting it was FFS on the feasibility of configuring QCL type C information from FR1 inter-band active serving cell. Following options were discussed.
· 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.

In FR1 inter-band CA, it was discussed whether the delay can be reduced if the timing and AGC information can be derived from the other serving cell. That means NW should configure QCL type C to let the UE know about whether timing can be derived from the other inter-band serving cell, and NW should know the power difference experienced by UE (or at least the transmit power difference at the gNB). For the NW to configure QCL type-C, NW should know the exact timing difference between its transmissions, and they should be below 260ns for this to work. However, as per the existing TAE framework for FR1 inter-band CA TAE is 3µs and we do not think NW can indicate QCL type C. 
For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
The time alignment error requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.3.

For indication of transmit power difference, we think similar issue may be discussed in NW EE WI and we feel it may be more appropriate to discuss it in that WI as this WI is primarily for enhancing the FR2 SCell activation delay.
Proposal 9:  If any enhancement related to FR1 SCell delay reduction by configuring QCL type C and power difference between transmission can be considered in NW EE WI or revisited after conclusion in NW EE WI.  
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 agree that if UE has measurement results available for the to be activated SCell, that are not transmitted when UE has received the SCell activation command, UE shall send measurement report.
Proposal 2:  RAN4 to send LS to RAN2 for introducing the measurement report upon reception of SCell activation command.
Proposal 3:  Measurement report can be considered valid if it meets existing measurement period reporting requirements and channel did not change much from the last measurement of the SCell.
Proposal 4:  RAN4 to agree that UE do not send measurement report if the measurement report is not valid.
Proposal 5:  RAN4 to agree that L3 part can be skipped and whether L1 part can be skipped or not pending on whether NW sends TCI command or not.
Proposal 6:  For delay reduction using prior information approach, RAN4 to agree that UE can skip cell search and for the UEs which can skip cell search X1=0;
Proposal 7:      RAN4 to use the SSB periodicity instead of SMTC_MAX for coarse and fine AGC measurement for unknown SCell activation.
Proposal 8:  When UE do not have L3 measurement report not available, RAN4 to agree that UE sends a beam information report to NW, during or at the end of L3 part of the procedure. Contents of the beam information report are FFS.
Proposal 9:  If any enhancement related to FR1 SCell delay reduction by configuring QCL type C and power difference between transmission can be considered in NW EE WI or revisited after conclusion in NW EE WI.
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