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Introduction
In this paper, we share our view on the idea of measurement during Idle/Inactive mode for fast SCell/SCG setup.
Discussion
In this paper, we are proposing overall solution from receiving target band measurement information to reporting. 

Overall call flow for R18 FR2 fast CA/DC setup
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Figure1. MT call-RRC setup/resume request scenario.
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Figure2. MO call-RRC setup/resume request scenario.

To make progress, we would like to share overall call flow which cover both solutions in this WI. First of all, we want to share what UE will report at the end. Since this is about fast CA/DC setup under mobility scenario, we expect to report one specific FR2 cell measurement result among measurement results from candidate cell that UE has. So that NW quickly decide whether to initiate FR2 CA/DC activation. Of course, we can further discuss what UE to report. As we illustrated at figure 1 and figure 2, there are mainly three parts. 1) How to receive target band information; 2) measurement; and 3) report. 
UE will follow legacy measurement requirement during IDLE/INACTIVE state and some UE may perform additional measurement, measurement per capability. Since overall solution already contain the existing measurement and there is no enhancement from measurement perspective, RAN4 does not need to discuss regarding “existing measurement-based solution” separately. 

Proposal 1: RAN4 deprioritize existing measurement-based solution. 
Proposal 2: R18 fast FR2 CA/DC setup is independent to EMR feature. 

1) Measurement information for fast FR2 CA/DC setup
	Issue 2-3-9: network assistant information and measurement configuration
· Candidate solutions:
· Option 1: NW shall provide explicit information for enhanced measurement. The measurement information can include target frequency, Cell ID, target SSB info. (QC)
· [bookmark: _Toc135079810]Option 1a: For the UE to know how to measure during the validation period, NW can provide explicit information such as target frequency and/or Cell ID, and/or target SSB info for measurements in RRC configuration before IDLE mode or SIB. (Nokia)
· [bookmark: _Toc135079811]Option 2: UE may receive the measurement configuration during previous connected mode, or alternatively UE may read SIB information. Signaling details are up to RAN2. (Nokia)
· [bookmark: _Toc135079812]Option 3: UE can use previously stored and/or used FR2 SCell configuration. (Nokia)



In R18, NW can provide FR2 CA/DC capable band measurement information to UE regardless of support of EMR. The measurement information can be provided upon RRCrelease or can be broadcasted. If it is broadcasted, NW can configure highest priority for the band list. 

Observation: NW can provide measurement information for FR2 CA/DC capable bands. The information can be provided upon RRCrelease or can be broadcasted. If it is broadcast, NW can configure the highest priority for the band lists.   
Observation: The candidate target band information can be duplicated with some bands list for EMR capable UE.

Proposal 3: NW provide explicit measurement information for fast CA/DC setup either upon RRC release or broadcast. The measurement information can include target frequency, Cell ID, and target SSB info.

Proposal 4: If NW provide the target FR2 band information upon RRC release, new capability may be required to support the feature like EMR. 

2) From measurement to report 
As UE will follow legacy measurement during RRC IDLE / INACTIVE once UE receive measurement information, there is no new behavior from measurement perspective before RRC setup/resume request. Based on measurement results history, UE can select the candidate FR2 Cell to report at the end. 
The probability of reporting proper FR2 cell can be further increasing if network provide additional information upon RRC release. As we illustrate at Figure 3, there could be some relation between Pcell SSB and FR2 Cell location. NW may have rough information between Pcell SSB and FR2 cell from geographic data. Since UE keep monitoring serving cell SSB, such information can help UE to determine what FR2 cell needs to be prioritized at certain location. 

Observation: NW may provide relation between PCell and FR2 cells from geographic data. Such mapping information may can help UE to determine what FR2 cell needs to be prioritized at certain location for fast CA/DC setup. 
Proposal 5: RAN4 can consider the network assisted mapping information on top of candidate FR2 band lists.
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Figure 3. Example of NW assistant information for FR1-FR2 from geographic data. 
SSB ID and FR2 cell mapping example: (FR1 Pcell: SSB0 – FR2 Cell A, FR1 Pcell: SSB1 – FR2 Cell B)  

For MT call based RRC resume/setup request, there is data traffic demand from NW. If NW wants to setup fast FR2 CA/DC setup from data traffic demand, NW request UE to report FR2 measurement result in paging message. If NW does not request it upon MT call, it implies fast CA/DC setup is not required. In addition to trigger or request reporting, NW may specify target band among candidate bands to report in paging message. 

Proposal 6: For MT call, NW can request or trigger UE to report FR2 measurement result in paging message. NW may specify a target band among candidate bands in paging message.
 
Note: If NW does not request to report, it implies NW does not need fast CA/DC setup. 

Based on UE capability, some UE can perform measurement from RRC setup/resume request. The measurement can be done before reporting at RRCresume/reset complete or may not be done and need to continue measurement after RRC CONNECTED states. For RRC transition scenario, it is important for both UE and NW to make align the measurement target band information and status. So that NW can provide proper MO after CONNECTED state. To cover such scenario, defining UE capability of supporting on-going status indication is needed. 

Observation: For UE who support fast FR2 CA/DC setup, the on-going measurement status indication implies UE can perform measurement after RRC setup/resume.  
 
Proposal 7: Introduce new UE capability to indicate ongoing measurement status indication with target band info. 
· If UE support the capability, it implies UE can perform measurement during RRC setup/resume.
· UE supporting per-FR gap can indicate “on-going” status.

· Measurement requirement (For UE supporting measurement status indication capability)
New measurement period requirement is needed for UE support measurement from RRC setup/resume request. Since UE already measure the selected band during IDLE/INACTIVE, we think 1 sample is enough for updating measurement result before reporting. However, reduced beam sweeping factor is not considered due to FR2 beam characteristics under mobility scenario. When NW provides SSB information for FR2 candidate bands, UE can use the SSB periodicity instead of using SMTC periodicity, if not 20ms is assumed as default.

Regarding measurement start point, some companies think paging reception is a starting point for MT call. This is also fine for us. However, we prefer to define an union starting point to define simple requirement which is after msg1 transmission regardless of MT/MO call based RRC setup/resume request.

Proposal 8: 1 sample is needed to update measurement results and reduced beam sweeping factor is not considered due to FR2 beam characteristics. 

Proposal 9: Measurement start point is after msg1 transmission for both MT/MO call based RRC setup/resume for simple requirement. 

	Issue 2-3-2: whether it is necessary to indicate measurement status when entering connected mode.
· Candidate solutions:
· Option 1: no. For safety, UE would indicate the worst case. In this way, UE can always meet the requirement but is still allowed to report the measurement results earlier if UE completes the measurement earlier. (MTK)
· Option 2: If agreed to introduce solution based on additional measurement, the UE can indicate validation status to inform the network for validation of measurements in idle/inactive mode and/or connected mode. (OPPO)
Issue 2-3-6: ending point of the enhanced measurement
· Candidate solutions:
· Option 1: When UE sends RRCResumeComplete or SecurityModeComplete (CMCC, vivo, Apple)
· Option 2: no later than MO configuration (Apple, ZTE, E///) 
· Option 3: RAN4 shall define measurement delay requirement instead of defining measurement ending point. (QC)
· [bookmark: _Toc135079808][bookmark: _Toc135079809]Option 3a: No need to define an explicit ending point for validation measurements. Enhanced measurements end when the UE has finished the measurements and reported the results. This may be before or after the CONNECTED mode measurement configuration. (Nokia)

Issue 2-3-7: UE measurement behavior after receiving MO configuration in connected mode
· Tentative agreement in Ad-hoc:
· UE is [expected or allowed] to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode
· FFS the UE measurement requirements, e.g., the delay or starting/ending point
· FFS if the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same
· Recommended WF
· Continue discussion on the tentative agreement in next meeting.
Issue 2-3-14: whether to define measurement latency requirements
· Candidate solutions:
· Option 1: Yes (CMCC)
· Option 2: It is hard to define the measurement requirements if the overall measurement starts from IDLE/INACTIVE mode and ends in Connected mode. (MTK)




Proposal 10: UE can continue the measurement in the RRC_CONNECTED only when 
1) (For MT call only), NW request to report for FR2 CA/DC setup and
2) UE indicate on-going measurement status (e.g. on-going) with target band information upon RRCresumecomplete or RRCSetupcomplete, and 
3) NW configure MO aligned with reported target band information.

When newly configured MO is aligned with reported target frequency band, UE keep performing measurement. Since P cell is FR1, UE can perform FR2 measurement without gap for UE supporting per-FR gap. But measurement period can be extended from 8 x TSSB.
Moreover, we think both UE and NW prioritize FR2 CA/DC setup when UE indicate “on-going” status with target band information. Then, UE does not need to perform measurement for other FR2 bands except candidate FR2 band for CA/DC setup upon transition to RRC CONNECTED. Thus, NW should prioritize configure MO for the reported target band information form UE. UE supporting FR2 fast CA/DC setup. If there are other FR2 bands on newly configured MO, measurement completion for target FR2 band can be much delayed.

Proposal 11: When UE indicate “on-going” status with target band information, UE does not expect to receive MO for other FR2 band except reported FR2 target band upon RRC CONNECTED transition. 

Observation : Measurement period can be extended when RRC status is changed.
· Measurement period is 8 TSSB for UE can report measurement results at RRCResumeComplete or RRCSetupComplete. 
· When RRC status is changed during the measurement period, it is extended for UE report “on-going” status with target frequency information at RRCResumeComplete or RRCSetupComplete. 

Proposal 12: Measurement period can be extended to 8 x TSSB + 10ms when RRC status is changed during the measurement, where TSSB is SSB periodicity, 10ms is extra margin for RRC processing time. 
Note : TSSB is 20ms as default unless NW specify SSB periodicity information. 

· Measurement report for fast FR2 CA/DC setup
When measurement results are available then UE can report the measurement results upon RRCresumecomplete or RRCSetupcomplete. For UE supporting measurement status indication capability, UE can report “on-going” status with target band information upon RRCresumecomplete or RRCSetupcomplete.

Observation : R18 fast FR2 CA/DC setup require the specific FR2 cell measurement report to NW. UE can select one specific band to report among multiple candidate cells under mobility scenario.  
Proposal 13: It is up to UE implementation how to select a band to report unless NW specify a band to report.

Proposal 14: If measurement results are available then UE report the measurement results upon RRCresumecomplete or RRCSetupcomplete. Or UE supporting the measurement status indication capability can report “on-going” status with target band information upon RRCresumecomplete or RRCSetupcomplete.


Conclusions
Proposal 1: RAN4 deprioritize existing measurement-based solution. 
Proposal 2: R18 fast FR2 CA/DC setup is independent to EMR feature. 

Observation: NW can provide measurement information for FR2 CA/DC capable bands. The information can be provided upon RRCrelease or can be broadcasted. If it is broadcast, NW can configure the highest priority for the band lists.   
Observation: The candidate target band information can be duplicated with some bands list for EMR capable UE.

Proposal 3: NW provide explicit measurement information for fast CA/DC setup either upon RRC release or broadcast. The measurement information can include target frequency, Cell ID, and target SSB info.

Proposal 4: If NW provide the target FR2 band information upon RRC release, new capability may be required to support the feature like EMR. 

Observation: NW may provide relation between PCell and FR2 cells from geographic data. Such mapping information may can help UE to determine what FR2 cell needs to be prioritized at certain location for fast CA/DC setup. 
Proposal 5: RAN4 can consider the network assisted mapping information on top of candidate FR2 band lists.
Proposal 6: For MT call, NW can request or trigger UE to report FR2 measurement result in paging message. NW may specify a target band among candidate bands in paging message.
 
Note: If NW does not request to report, it implies NW does not need fast CA/DC setup. 

Observation: For UE who support fast FR2 CA/DC setup, the on-going measurement status indication implies UE can perform measurement after RRC setup/resume.  
 
Proposal 7: Introduce new UE capability to indicate ongoing measurement status indication with target band info. 
· If UE support the capability, it implies UE can perform measurement during RRC setup/resume.
· UE supporting per-FR gap can indicate “on-going” status.

Proposal 8: 1 sample is needed to update measurement results and reduced beam sweeping factor is not considered due to FR2 beam characteristics. 

Proposal 9: Measurement start point is after msg1 transmission for both MT/MO call based RRC setup/resume for simple requirement. 

Proposal 10: UE can continue the measurement in the RRC_CONNECTED only when 
1) (For MT call only), NW request to report for FR2 CA/DC setup and
2) UE indicate on-going measurement status (e.g. on-going) with target band information upon RRCresumecomplete or RRCSetupcomplete, and 
3) NW configure MO aligned with reported target band information.

Proposal 11: When UE indicate “on-going” status with target band information, UE does not expect to receive MO for other FR2 band except reported FR2 target band upon RRC CONNECTED transition. 

Observation : Measurement period can be extended when RRC status is changed.
· Measurement period is 8 TSSB for UE can report measurement results at RRCResumeComplete or RRCSetupComplete. 
· When RRC status is changed during the measurement period, it is extended for UE report “on-going” status with target frequency information at RRCResumeComplete or RRCSetupComplete. 

Proposal 12: Measurement period can be extended to 8 x TSSB + 10ms when RRC status is changed during the measurement, where TSSB is SSB periodicity, 10ms is extra margin for RRC processing time. 
Note : TSSB is 20ms as default unless NW specify SSB periodicity information. 

Observation : R18 fast FR2 CA/DC setup require the specific FR2 cell measurement report to NW. UE can select one specific band to report among multiple candidate cells under mobility scenario.  
Proposal 13: It is up to UE implementation how to select a band to report unless NW specify a band to report.

Proposal 14: If measurement results are available then UE report the measurement results upon RRCresumecomplete or RRCSetupcomplete. Or UE supporting the measurement status indication capability can report “on-going” status with target band information upon RRCresumecomplete or RRCSetupcomplete.
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