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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
From RAN4 #109 meeting WF Rel-18 mobility enhancement performances part are listed in  [1] . In this paper we provide our view on certain open issues.
Background: WID objective #7
· To study and specify how to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume in order to improve SCell/SCG setup delay [RAN4, RAN2], including:​
· Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and​
· Definition of corresponding RRM requirements [RAN4]; and​
· If necessary, based on RAN4 outcome, definition of corresponding signaling support [RAN2].​
Note 5: RAN4 will coordinate in due course with RAN2 to start the work.​
Note 6: R4-2220415 serves as baseline for future work in RAN4​
Note 7: With exception of the above scenarios, enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope.​
Discussion
NR-DC with selective activation
	Issue 4-2-1: test coverage
· Candidate solutions:
· Option 1: define the following two test cases (CATT)
· Intra-frequency CPC from FR1-FR2 NR-DC to FR1-FR2 NR-DC)
· Inter-frequency CPC from FR1-FR1 NR-DC to FR1-FR1 NR-DC)
· Option 2: define the following two test cases (Apple)
· FR1-FR1 NR-DC to FR1-FR1 NR-DC
· FR1-FR1 NR-DC to FR1-FR2 NR-DC (with testability issue)
· Option 2a: define the following two test cases (vivo)
· Intra-frequency CPC from FR1-FR1 NR-DC to FR1-FR1 NR-DC
· Inter-frequency CPC from FR1-FR1 NR-DC to FR1-FR2 NR-DC (with testability issue)
· [bookmark: _Toc149902320][bookmark: _Toc146625280]Option 3: For subsequent-CPAC testing of PSCell change delay, introduce a new test case to test the delay requirement for PSCell change after a PSCell change. (Nokia)
· Option 4: For subsequent-CPAC, it is proposed to define test for both FR1-FR1 NR-DC and FR1-FR2 NR-DC (ZTE)
· Option 5: Introduce test cases with multiple configurations for subsequent Conditional PSCell Change to cover different scenarios. UEs capable of multiple DC combinations only need to test one of the test cases or one of the configurations. (MTK)
· Recommended WF
· Discuss candidate solutions.



Due to the multiple combination of FR group for NR-DC with selective activation, we think it is more efficient to have a new test case defined to unify different scenarios in stead of picking which test case shall be cover in the specification.
Also to the nature of this feature it is subsequently activate different candidate PScell being preconfigured. It does not make sense to have different combinations and have separate test cases.
[bookmark: _Toc158369177]Proposal 1: Introduce a new test case with multiple configurations to cover as many DC combination as possible for NR-DC with selective activation.

	Issue 2-3: test configuration
· Candidate solutions:
· Option 1: use two existing test cases as reference point, A5.5.13  and A.7.5.12. Two additional time period need to add to the new text case for subsequent CPC. T5 is the time when UE 2nd time send PRACH preamble and T6 is the UE receive the test system RRC_Release message. (E///)
· Option 2: test parameters in existing conditional PSCell change can be used as baseline for subsequent Conditional PSCell Change test cases. (Apple)



For NR-DC with selective activation, it is continuously evaluate the configured target Pscells. From configuration point of view, the existing test parameter of Conditional Pscell change can be used as baseline.
One extra test needs to be add is the test time line from the legacy CPC test case needs to be updated with extra 2 time point.
One is the the time until UE 2nd time send PRACH preamble.
And the other one is when UE finishes the activation procedure receive the RRC_Release message.
This can be straight forward being addressed by CR.
[bookmark: _Toc148608364][bookmark: _Toc148608376][bookmark: _Toc148608400][bookmark: _Toc158369178]Proposal 2: Using existing legecy CPC test configuration as baseline, add the second activation with 2 observation time T5 is the time when UE 2nd time send PRACH preamble and T6 is the UE receive the test system RRC_Release message.
Improvement on Scell/SCG setup delay 
	Issue 4-3-1: test scope
· Candidate solutions:
· Option 1: RAN4 can consider a new test case to verify the new measurement result validity procedure, e.g. use one EMR test case as baseline, and then add the newly introduced timer X. TE shall trigger measurement report after T331 expires and with X second window. (Apple)
· [bookmark: _Toc149902325]Option 2: For eEMR, define test cases for verifying measurement accuracy of UE reported idle/inactive mode measurements for the cases with and without enhanced measurements. The details of the measurements and reporting are depending on further RAN4 and RAN2 agreements.  (Nokia)
· Option 3: Define test case for solutions based on existing measurement. No need to define test cases for solutions based on enhanced measurement. (MTK)
· Option 4: For Solution 1 based on existing measurement results can reuse Rel-16 EMR test case as baseline with update configuration of the maximum value of both validity time and T331 timer. For Solution 2 based on enhanced measurement, the performance part can wait for more progress on the core part. (E///)



Our view on performance part of the improvement on Scell/SCG setup delay, there are 3 main aspects need to be guaranteed: 
1. Time validation
2. Meausrement accuracy
3. Interation between T331 timer and the Idle/Connected mode transition
As the core part enhancement in solution 1 in comparing with Rel-16 Idle/Inactive measuremeng for CA/DC (aka EMR) is to introduce a network configurable validity value. The exact number of the [X] has also been agreed and specified..
Since RAN2 already had consensus to re-use Rel-16 EMR signalling to maximum extend, the Rel-16 EMR configuration can be used as a baseline with one update with the validity time.
Our view this time shall be configured to the maximum value allowed to guarantee UE have the measurement procedure as intended.
Also due to the reason that the T331 timer may stop the measurement before RRC transition if the timer is set to very short value this will impact the test procedure, so our view that the T331 timer shall be configured to maximum value as UE will be guaranteed to finish the measurement until enter RRC_Setup/Resume.
Regarding the measurement accuracy, to our understanding the value will only be fulfilled at the measurement instance as agreed in RAN4 meeting, and the test case is also verified in the way that keep the power constant, we think the legacy EMR test case can be sufficient as a baseline.
[bookmark: _Toc148608365][bookmark: _Toc148608377][bookmark: _Toc148608401]
[bookmark: _Toc158369179]Proposal 3: Introduce a new test case to verify the measurement result validity as well as the measurement accuracy. 

Enhanced CHO configurations
	Issue 4-4-2: scope and scenario for CHO including target MCG and target SCG in NR-DC (obj.3).
· Candidate solutions:
· Option 1: define test cases for both FR1+FR2 and FR1+FR1 NR-DC. (CATT, CMCC)
· Option 1a: (vivo, [ZTE])
· TC1: Conditional handover with PSCell change from NR-DC to NR-DC with parallel processing (both PCell and PSCell are in FR1)
· TC2: Conditional handover with PSCell change from NR-DC to NR-DC with sequential processing (PCell is in FR1 and PSCell is in FR2)
· Option 2: 
· FR1-FR1 NR-DC to FR1-FR1 NR-DC, 
· FR1-FR2 NR-DC to FR1-FR1 NR-DC, 
· FR1-FR1 NR-DC to FR1-FR2 NR-DC, 
· FR1-FR2 NR-DC to FR1-FR2 NR-DC. 
· Option 3: Fine to define test cases or test case with multiple configurations to cover more scenarios, but UE only needs to test one of the test cases or one of the configurations if UE supports multiple NR-DC combinations. (MTK)
Issue 4-4-4: scope and scenario for CHO including target MCG and candidate SCG in NR-DC (obj.4)
· Candidate solutions:
· Option 1: introduce the following two test cases (Apple, vivo, [ZTE])
· FR1-FR1 NR-DC to FR1-FR1 NR-DC
· FR1-FR1 NR-DC to FR1-FR2 NR-DC (with testability issue)
· Option 1a: define test cases for both FR1+FR2 and FR1+FR1 NR-DC. (CATT)
· Option 2: 
· FR1-FR1 NR-DC to FR1-FR1 NR-DC, 
· FR1-FR2 NR-DC to FR1-FR1 NR-DC, 
· FR1-FR1 NR-DC to FR1-FR2 NR-DC, 
· FR1-FR2 NR-DC to FR1-FR2 NR-DC. 
· Option 3: Fine to define test cases or test case with multiple configurations to cover more scenarios, but UE only needs to test one of the test cases or one of the configurations if UE supports multiple NR-DC combinations. (MTK)
· Recommended WF
Discuss candidate solutions. 
Issue 4-4-6: test configuration for CHO including target MCG and candidate SCG in NR-DC (obj.4)
· Candidate solutions:
· Option 1: test parameters in test cases for conditional handover and handover with PSCell can be used as baseline for conditional handover including target MCG and candidate SCG. (CATT, Apple)



Since at RAN109 meeting we already agreed to define a test case that cover both Pcell handover delay as well as Pscell handover delay for objective 3, we should also consider the scope and scearnio in the same set. We share the same view that different DC combinations shall not be set in different test case, the way to simplify the test procedure is to have different test configuration to cover as many as possible DC combinations.
[bookmark: _Toc158369180]Proposal 4: Introduce test cases with multiple configurations to cover as many DC combination as possible for enhanced CHO configuration. One new test case for CHO with target MCG and candidate SCG, one new test case for CHO with target MCG and candidate SCG with CPC. 

	Issue 4-4-5: whether to define new test case for CHO with candidate PSCell for the case when CPC condition is not met and the UE proceeds with CHO-only 
· Candidate solutions:
· Option 1: No. RAN4 already has CHO-only test cases. (Apple, CATT, Nokia, ZTE)
· Option 2: Yes (CMCC, E///)
· Recommended WF
· Discuss candidate solutions.



As for CHO+CPC there are specific scenarios as CHO will not wait for CPC if CHO condition is met before CPC is triggered.
There is necessity to test how UE behave when different condition is being evaluated and executed.
The main motivation here is to evaluate the UE procedure based on different configuration, so our view it is better to test both CHO-only is being configured and CHO-only is not provided. 
[bookmark: _Toc158369181]Proposal 6: For CHO+CPC objective4 test case, both CHO-only is provided and not provided shall be tested.
Summary and Conclusion
In this contribution we have provided our views on performance part of Mobility enhancement. The following proposals are made:
Proposal 1: Introduce a new test case with multiple configurations to cover as many DC combination as possible for NR-DC with selective activation.
Proposal 2: Using existing legecy CPC test configuration as baseline, add the second activation with 2 observation time T5 is the time when UE 2nd time send PRACH preamble and T6 is the UE receive the test system RRC_Release message.
Proposal 3: Introduce a new test case to verify the measurement result validity as well as the measurement accuracy.
Proposal 4: Introduce test cases with multiple configurations to cover as many DC combination as possible for enhanced CHO configuration. One new test case for CHO with target MCG and candidate SCG, one new test case for CHO with target MCG and candidate SCG with CPC.
Proposal 6: For CHO+CPC objective4 test case, both CHO-only is provided and not provided shall be tested.
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