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1 Introduction
In last meeting, the WF is agreed in [1] and we will provide our view regarding these open issues.
	· Scope of study regarding CA/DC
· Re-using existing measurement in idle mode for EMR capable UE
· Re-using existing measurement in idle mode for Non-EMR capable UE



2 Discussion
2.1 Scope of study regarding CA/DC
	Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Candidate solutions:
· Solution 1: Reuse existing measurement, including legacy measurement for cell re-selection and EMR
· Solution 2: introduce new measurement starting from RRC setup/resume
· Solution 3: Reuse existing measurement and introduce new measurement starting from RRC setup/resume.
· [bookmark: _Toc127535755]Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume, and requirements shall be defined if feasible solution is agreed. 



From our understanding, solution 1 and solution 2 are not conflicted to each other. UE can make use of existing measurement performed during idle mode and check whether the measurement results are valid or not. If the measurement results are valid, they can be directly used for fast CA/DC setup. Otherwise, additional measurement can be started earlier if possbile.

Observation 1: Reusing existing measurement or perform additional measurement is not conflicted to each other. If the existing measurement results are valid, they can be directly used for fast CA/DC setup. Otherwise, additional measurement can be started earlier if possbile.


2.2 Re-using existing measurement in idle mode for EMR capable UE

There are two possible measurements in idle mode:
· EMR
· Cell reselection

For EMR capable UE, when T331 timer expires, UE may not continue to perform measurement anymore. In legacy, only idleMeasAvailable is reported which didn’t consider whether the measurement results stored in VarMeasIdleReport are performed long time ago and maybe out of date.

Therefore, for EMR capable UE, the measurement results validity needs to be checked.

2.2.1 Validity of measurement result
There are two possible ways:
1. RSRP/RSRQ variation: RSRP/RSRQ variation is smaller than a threshold
2. Time duration: Measurement is performed within [X]s before reporting
Validity based on RSRP/RSRQ variation
For validity of measurement results, the key point is that the measurement result, e.g. RSRP/RSRQ will not change a lot. If the RSRP/RSRQ degrades a lot but UE still reported it to NW in the next RRC connection, it will mislead NW to provide wrong CA/DC configuration because the result is unreliable. Therefore, valid condition based on RSRP/RSRQ variation is one possible solution. 
Observation 2: For validity of measurement results, the key point is that whether quality of measurement carriers/cells vary a lot in terms of RSRP/RSRQ when reported.
However, since the carrier/cells configured for EMR may not be measured anymore. We can’t find the reference to compare the RSRP variation. However, for serving cell, UE will continue to perform measurement after T331 expires. When UE enter connected mode, UE can have the latest RSRP measurement results of serving cell. Besides, serving cell RSRP/RSRQ will also be stored in the measurement result for report as defined in 38.331. Therefore, we can have two RSRP results for serving cell and the RSRP variation between two results can be used to check the UE mobility status. 
For inter-band case, if the two cells are not co-located, when UE moves, the RSRP variation for one link will also have impact on the RSRP variation of the 2nd link. RSRP/RSRQ variation of serving cell can help to check the UE mobility status and measurement result validity.
Proposal 1: RSRP/RSRQ variation of serving cell can help to measurement result validity for other carriers/cells configured for EMR.
In last meeting, some companies also raise the issue that UE may also update the measurement result of serving cell in VarMeasIdleReport after T331 expires. However, from our understanding, when T331 expires, the measurement of serving cell is mainly used for cell re-selection. While for EMR report, it mainly used for CA/DC setup. UE didn’t need to update the serving cell measurement report for EMR. If UE didn’t update the result, UE can have the old RSRP value and new RSRP value as reference for RSRP variation. After checking the validity of measurement results for other carriers/cells, UE may update the measurement results of serving cell.
We suggest to further clarify this in new WI. i.e. UE will not update the serving cell measurement results in VarMeasIdleReport before UE finish check the validity of measurement results.
Proposal 2: UE will not update the serving cell measurement results in VarMeasIdleReport before finishing check the validity of measurement results.

Validity time for Result

It’s straightforward to define a valid time duration for the results, i.e. if the measurement is performed within [x]s before reporting. The method is simple, however, it also has some drawbacks. 
First, it’s hard to determine the exact time length. if X is small, e.g. 5s, the results may be useless in most cases. It can’t guarantee that UE will enter connected mode soon. Then the CA setup latency can’t be reduced. However, if it’s large, it’s hard to guarantee the results are reliable.
Second, if following legacy method where measurement interval is used for valid time duration, X may not be fixed value. For measurement in idle mode, measurement interval is depending on the serving cell quality and SnonIntraSearchP.
· if SnonIntraSearchx thresholds are configured and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ，if assuming one inter-frequency carrier, the measurement interval varies from 6.4s to 19.6s. 
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and If only consider one layer, Thigher_priority_search is 60s.
Third, as we know, EMR measurement may involve many carriers/cells and some of them are overlapped with carriers/cells for cell re-selection. The measurement ending points for these carrier/cell may be different. 
· EMR-only Carrier/cells: 
· Measurement may stop after T331 expires.
· Overlapped Carrier/cells configured for both EMR and cell re-selection: 
· Measurement will continue after T331 expires.
Therefore, it’s hard to define a unified valid time [X] for the whole measurement result since the measurement ending points for EMR-only and overlapped carriers may be different. If time duration is considered for validity check, the validity check needs to be performed for each carrier/cell separately.
Observation 3: It’s hard to choose the exact length of time duration for validity check. If only 5s is chosen, it’s too short and the measurement results are invalid in most cases.
Observation 4: If time duration is considered for validity check, the validity check needs to be performed for each carrier/cell respectively since the measurement ending time may be different.


Combined validity checking method

For RSRP variation method based on serving cell, the advantage is that the validity check didn’t need to be performed for each carrier/cell separately, the measurement result of many carriers in the report can be checked together. besides, it takes the RSRP variation into consideration which reflect the channel quality variation better.
For time duration method, the advantage is simple. The drawback is that it needs to be checked for each carrier/cell separately and it’s hard to determine the exact the time length.
Therefore, we introduce a combined method for validity check by taking the advantage of two methods. The validity check is performed for each carrier/cell:
· If measurement is performed within [x]s before reporting, the measurement result is valid.
· If measurement is performed larger than [x]s before reporting, RSRP/RSRQ variation of serving cell can be used as reference to check the validity of measurement results for other cells/carriers.
Here, the number of [x] will be a relatively short time. It means that if the measurement is performed recently and the measurement results can be assumed to be valid. Otherwise, If the measurement is performed larger than [x]s ago, we need to double check whether they are reliable or not. 

Proposal 3: Validity checking is a combined method involves time duration and RSRP variation:
· If measurement is performed within [x]s before reporting, the measurement result is valid.
· If measurement is performed larger than [x]s before reporting, RSRP/RSRQ variation of serving cell can be used as reference to check the validity of measurement results for other cells/carriers.
Here, the number of [x] will be a relatively short time.

2.2.2 NW or UE to check Validity 
There are two methods for the validity check for measurement results.
· NW check the validity
· UE check the validity
In order to reduce the report overhead, we prefer that UE check the validity. Therefore, a signaling is needed for validity, similar as availability. Please note that the validity check is per carrier/cells. UE will only report measurement results which are valid. If the measurement results for all carriers/cells are invalid, UE may report false. UE will not report measurement results.
Proposal 4: UE check the validity of measurement result and add new signaling for “validity”.
RAN4 also needs to discuss the detailed threshold of RSRP/RSRQ variation and whether it’s configurable or pre-defined value. We prefer that the threshold is configured by NW.
Proposal 5: Threshold of RSRP/RSRQ variation for validity check is configurable by NW.

2.3 For UE not support EMR

If UE didn’t support EMR feature, it’s possible that UE has some measurement results for carrier/cell configured for cell re-selection and UE can report these measurements for CA/DC setup.

Measurement accuracy for cell re-selection

For EMR, there are also overlapped carrier/cell configured for cell reselection, the measurement accuracy of RSRP and RSRQ for reporting is specified in clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively. 

Therefore, for UE didn’t support EMR, if UE can report the measurement result, the measurement accuracy will be similar as that defined for EMR report, i.e. measurement accuracy of RSRP and RSRQ for reporting is specified in clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively.

Proposal 6: For non-EMR capable UE, UE can report measurement results of carrier/cell configured for cell re-selection for CA/DC setup. Measurement accuracy of RSRP and RSRQ for reporting is specified in clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively.

How to report measurement result

The similar scheme of reporting can be designed for non-EMR UE either. UE will perform measurement for cell re-selection and report the measurement result when entering connected mode, the measurements report includes 2 steps:

1. Report availability and validity of measurement results via RRCSetupComplete(idle) or RRCResumeComplete(Inactive).
2. Report measurement results
· For idle mode, the network could request the idle mode measurement results via UEInformationRequest, then UE reports the measurements via UEInformationResponse.
· For inactive mode, NW can also request the UE to provide measurement results via RRCResume. UE then reports available measurement results via RRCResumeComplete.

Proposal 7: For non-EMR capable UE, similar measurement reporting scheme as EMR can be re-used.

3 Conclusion
In this contribution, we provide our views:
Observation 1: Reusing existing measurement or perform additional measurement is not conflicted to each other. If the existing measurement results are valid, they can be directly used for fast CA/DC setup. Otherwise, additional measurement can be started earlier if possbile.
Observation 2: For validity of measurement results, the key point is that whether quality of measurement carriers/cells vary a lot in terms of RSRP/RSRQ when reported.
Proposal 1: RSRP/RSRQ variation of serving cell can help to measurement result validity for other carriers/cells configured for EMR.
Proposal 2: UE will not update the serving cell measurement results in VarMeasIdleReport before finishing check the validity of measurement results.
Observation 3: It’s hard to choose the exact length of time duration for validity check. If only 5s is chosen, it’s too short and the measurement results are invalid in most cases.
Observation 4: If time duration is considered for validity check, the validity check needs to be performed for each carrier/cell respectively since the measurement ending time may be different.
Proposal 3: Validity checking is a combined method involves time duration and RSRP variation:
· If measurement is performed within [x]s before reporting, the measurement result is valid.
· If measurement is performed larger than [x]s before reporting, RSRP/RSRQ variation of serving cell can be used as reference to check the validity of measurement results for other cells/carriers.
Here, the number of [x] will be a relatively short time.
Proposal 4: UE check the validity of measurement result and add new signaling for “validity”.
Proposal 5: Threshold of RSRP/RSRQ variation for validity check is configurable by NW.
Proposal 6: For non-EMR capable UE, UE can report measurement results of carrier/cell configured for cell re-selection for CA/DC setup. Measurement accuracy of RSRP and RSRQ for reporting is specified in clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively.
Proposal 7: For non-EMR capable UE, similar measurement reporting scheme as EMR can be re-used.
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