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1 Background Information 
Following are agreements made during previous RAN2 meetings
Agreements from RAN2 # 99:
1) UE can be indicated an inter-frequency carrier to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2) It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration. 

	Agreements from RAN2 # 99bis:

3) The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.

4) UE indicates the availability of inter-frequency measurements in RRC Connection Setup Complete or RRC Connection Resume Complete



  Agreements from RAN2#101:

5) Do not define a validity timer for IDLE measurement configuration in SIB5. It doesn’t exclude UE   performs aperiodic measurement.

6) The information that can be broadcast in SIB5 should be limited to at most 3 inter-frequencies and at most N cells per carrier frequency. Value of N is FFS.

7) UE can be provided with a “CA measurement configuration” within RRCConnectionRelease that is different from SIB5 configuration, and which overrides any SIB5 configurations. FFS the dedicated configuration is still valid after cell reselection.

8) Validity timer is only defined for configuration given in RRCConnectionRelease.

9) Only CRS-based measurements (RSRP/RSRQ/RS-SINR) are supported for IDLE mode measurements.

10) Network can indicate which measurement quantities out of RSRP, RSRQ and RS-SINR UE should report for IDLE mode measurements.

11) The following behaviour is to adopt for reporting of the IDLE mode measurements: The UE waits for an explicit eNB-request for the IDLE mode measurements. The measurements should be reported after security establishment.

In this document, we will discuss signalling enhancements to enable UE to report potential SCell measurements (based on Idle Mode Measurements) to eNB at the time of RRC CONNECTION establishment or RRC Resume or RLF Recovery procedure
2  Discussion

In order to reduce latency of CA SCell Measurement Reporting after UE entering into RRC_CONNECTED state, it is essential to allow CA UE to perform RRC_IDLE mode measurements of potential SCells Bands & EARFCNs. To facilitate such potential SCell EARFCN measurements, during previous RAN2 meetings, it was agreed that eNB is allowed to broadcast potential SCell frequencies in SIB5 and/or provide dedicated potential SCell frequencies to UE through RRC Connection Release Signalling.  
During RAN2#99bis meeting, it was agreed that SCells for measurements can be provided through dedicated RRC signalling (including the valid timer T331). FFS the value range of the timer.
Proposal 1. Timer T331 starts upon RRC Connection release message received by UE & specify Timer T331 Values of 2 min, 3min, 4min, 5min. 
If only SIB5 indicates potential SCell frequencies for Idle mode measurements, there is no need for UE to perform periodic Idle Mode measurements to avoid Idle Mode UE power consumption impact. Instead UE can perform one time aperiodic measurements (based on UE Implementation) at the time of RACH procedure used for RRC Connection Setup, RRC Connection Resume, RRC Connection Re-establishment (RLF Recovery) procedure.

Based on UE capability of CA bands, UE can perform potential SCell(s) measurements during RRC_IDLE mode using legacy RRC_IDLE mode measurement procedures. 

When UE is transitioning from RRC_IDLE to RRC_CONNCTED mode through RRC Connection Setup, Reestablishment or RRC Resume or RLF recovery procedure, UE indicates availability of potential SCell Measurements in Message 5 as agreed in RAN2#99bis.
Upon entering into RRC_CONNECTED mode, UE can send the measurement report to assist eNB to make quick decision about which bands and channels can be configured as SCell(s) for this UE. 
During RAN2#101 meeting, it was agreed that the UE waits for an explicit eNB-request for the IDLE mode measurements. The UE Idle Mode measurements should be reported after security establishment.

Proposal 2. Upon AS security context is established, eNB can send New RRC SCell Measurement Report Request Message or enhanced UE Information Request or MAC CE based trigger to UE requesting for potential SCell measurements, 
Proposal 3. Upon eNB request, UE shall report potential SCell measurement within Measurement Report Message including New SCell Measurement Reporting format can be specified or use enhanced UE Information Response Message
Since the IDLE mode measurements performed by the UE can be somewhat “stale”, it is beneficial for the network to know about the staleness. Therefore, the measurement reports should indicate when the measurements were done (e.g. by including a time stamp or “staleness”).

Proposal 4. Potential SCell measurement report includes time stamp indication of when the UE performed the measurements.

Observation 1. In case of RRC Resume and RLF Recovery procedures, AS Security is available for Msg 5 transmission.

Proposal 5. In case of RRC Resume and RLF Recovery Procedures, consider potential SCell measurement reporting as part of Message 5 as another option.
After successful SCell configuration, UE considers configured SCells are in deactivated state. 

If the IDLE mode measurement reports are not too old (stale), eNB may use these measurement reports to activate SCells through MAC-CE procedure. If reported measurements are too old, eNB can decide to configure SCell Measurement Reporting Configuration again; and legacy procedure applies.
Example call flows for potential SCell reporting are given in Annex.
3 Conclusion
In this contribution, we discussed various mechanisms and proposals to enable UE IDLE mode measurement and quick reporting to assist eNB with quick SCell configuration and activation procedure. 

Observation 1.
In case of RRC Resume and RLF Recovery procedures, AS Security is available for Msg 5 transmission.


 Based on the observations and discussions, we propose:
Proposal 1.
Timer T331 starts upon RRC Connection release message received by UE & specify Timer T331 Values of 2 min, 3min, 4min, 5min. 

Proposal 2.
Upon AS security context is established, eNB can send New RRC SCell Measurement Report Request Message or enhanced UE Information Request or MAC CE based trigger to UE requesting for potential SCell measurements, 

Proposal 3.
Upon eNB request, UE shall report potential SCell measurement within Measurement Report Message including New SCell Measurement Reporting format can be specified or use enhanced UE Information Response Message 

Proposal 4.
Potential SCell measurement report includes time stamp indication of when the UE performed the measurements. 

Proposal 5.
In case of RRC Resume and RLF Recovery Procedures, consider potential SCell measurement reporting as part of Message 5 as another option.
4 Annex: Example Call Flows

Case 1: Example call flow for potential SCell Measurement Reporting: UE Transitioning from RRC Idle to Connected Mode
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Case 2: Example Call flow when UE RRC Connection Resumes, UE can send potential Scell Measurement Report 
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 Case 3: Example call flow for potential SCell Measurement Reporting: UE Recovering from RLF
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