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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
From RAN4 #108 bis 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
LTM
	Issue 1-1: L1-RSRP accuracy requirements
· Candidate solutions:
· Option 1: for intra-frequency L1-RSRP measurement, the legacy L1-RSRP accuracy requirements specified in clauses 10.1.19 for FR1 and 10.1.20 for FR2, respectively can be reused at least for UE capable of RTD>CP. (CMCC)
· Option 2: Whether to specify new relative accuracy requirements for FR1 inter-frequency L1-RSRP measurements needs further consideration. (HW)
· Recommended WF
· Continue discussion.

Issue 1-2: test coverage
· Candidate solutions:
· Proposal 1: For LTM the following test cases can be specified: (HW)
· Test case for cell switching delay
· Test case for intra-frequency L1-RSRP measurement with UE capability within CP
· Test case for inter-frequency L1-RSRP measurement 
· Other tests are not precluded based on further conclusion of core requirements.Recommended WF
· [bookmark: _Toc146729696][bookmark: _Toc146729697]Proposal 2: Define LTM L1 measurement test cases for intra- and inter-frequency measurements. The details are pending core part conclusion. (Nokia)
· Proposal 3: Define test cases for L3 measurement reporting in L1 report for intra- and inter-frequency measurements. The details are pending core part conclusion. (Nokia)
· [bookmark: _Toc146729699]Proposal 4: RAN4 to consider defining a test case for early TA acquisition based on PDCCH order separately from LTM cell switch and/or together with LTM cell switch. Details of the test case(s) are pending core part agreements. (Nokia)
· [bookmark: _Toc146729700]Proposal 5: For LTM cell switch, RAN4 to consider defining test cases for (Nokia)
· RACH-based cell switch with TCI activation+indication at cell switch command
· RACH-based cell switch with early TCI state activation
· RACH-less cell switch with TCI state activation+indication at cell switch command
· RACH-less cell switch with early TCI state activation
· [bookmark: _Toc146729701]Proposal 6: RAN4 to define LTM cell switch test cases for FR1 and FR2 and target cell being a neighbour cell or a current serving cell. (Nokia)


[bookmark: _Toc127535755][bookmark: _Toc148608363][bookmark: _Toc148608375][bookmark: _Toc148608399]
In last meeting, there was a short disuccion on peromance part for LTM. In this paper we provide our views on the potential issues we need to address in performance part of the discussion.

From RAN1/2 point of view, LTM is possible due to following sub solutions intridcued. 
1. L1-RSRP measurements on negbour cell
2. PDCCH order RACH to non serving cell
3. TCI state activation of non-serving cells
We should introduce tests to test each of the above procedures in detail. Further just like HO procedure, for LTM we need to test following.
1. Cell switch delay in different scenarios
2. Interrutpion requirements in different scenarios

 L1-RSRP accuracy
As part of the LTM, on high level we are discussing following measurements 
· Intra-frequency L1-RSRP measurements 
· Inter-frequency L1-RSRP measurement 
Each of these measurements can be pefromed with different timing assumptions at the UE based on the UE capability. If UE is not capable of RTD>CP, based on the measurement period principles agreed, if UE uses same timing there can be some performance degradation is expected in measurement accuracy. RAN4 need to perform simulations to study the performance degradation in measurement accuracy. When UE uses different timing for performing neioghbour cells, we think same accuuarcy requirement as serving cell can be reused. 
[bookmark: _Toc149932037]Proposal 1:	When UE is not capable of RTD > CP, if UE uses single timing for measuring neighbour cells, measurement accuracy should be studied through simulations.
[bookmark: _Toc149932038]Proposal 2:	When different timing is assumed for measuring neighbour cells, measurement accuracy si same as legacy. 

In last meeting RAN4 agreed to define measurement accuracy for inter-frequency measurements. If we look at L3 measurmeent accuracy is same for intra-and inter-frequency. Sicn eRAN4 uses intra and inter for determing whether UE can measure with gap or without gap, we think measurement accuracy will not be different for intra and inter frequency L1-RSRP measurements. 
[bookmark: _Toc149932039]Proposal 3:	Intra and Inter-frequency measurement accuracy can be assumed same. 
PDCCH order to non-serving cell
This is one of the important aspect of the LTM cell switch and we should test PDCCH order based RACH on non serving cell in multiple scenarios like when the non serving cell or neighbour cell is on different frequency, different band.
Since there is no RACH response expected, and the RACH is to neoghbourc Cells, 4 step RACH is considered. Further PDCCH order based RACH is expected to cause inteeutpion on the active aervign cells. RAN4 should test both delay and interruption requirements for PDCCH order based RACH.
[bookmark: _Toc149932040]Proposal 4:	PDCCH order based RACH to neigour cell to be tested in following scenarios for delay and interruption
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2

TCI state activation on the neighbour cells
Ran4 not yet decided to define the TCI state activation delay requirements when the neighbour cell TCI states are activated. If RAN4 agreed to define requirements, we need to define the test cases to test them. In last meeting, RAN4 agreed on prioritization of cells measurement if the TCI state is activated. We need to verify that.
[bookmark: _Toc149932041]Proposal 5:	RAN4 to deifne Test to verify prioritization of cells measurement after TCI state is activated

Cell switch delay
Just like RACH, cell switch also needs to be verifyied in different scenraios as the source cell can be in FR1 or FR2 and neighbour cell can be FR1 or FR2.
[bookmark: _Toc149932042]Proposal 6:	Cell switch to neigour cell to be tested in following scenarios
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2
 Interrutpion requirements
Interurtpion can be different based on different scenarios. Since LTM is supported with RACH and without RACH, interruption requirements to be tested in both the scenarios. In some scenarios when the TCI state are activated, fine time tracking can be skipped and we think RAN4 to test the interutpion in this scenario.
[bookmark: _Toc149932043]Proposal 7:	Interruption requirements to be tested in following scenarios
1. RACH less Cell switch
2. RACH based cell switch
3. Cell switch when TCI states are pre-actviated
4. Cell switch when target cell is one of the serving cell

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: _Toc149932044]Proposal 8:	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 3-1: test case for Improvement on Scell/SCG setup delay
· Candidate solutions:
· Option 1: The performance part of improvement on SCell/SCG setup delay wait for more progress on core part. (HW, Apple)
· [bookmark: _Toc146729702]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)



Our view on performance part of the improvement on Scell/SCG setup delay, as the core part just reach some agreement for solution 1 which is based on existing measurement. One 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 not been agreed yet.
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 the T331 timer shall be configured to maximum value as UE will be guaranteed to finish the measurement until enter RRC_Setup/Resume.
[bookmark: _Toc148608365][bookmark: _Toc148608377][bookmark: _Toc148608401][bookmark: _Toc149932045]Proposal 9: 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.

Regarding solution 2 which is based on enhanced measurement, we think it is still too open with the core part discussion, there is so many uncertainty in UE behavior and how to set measurement requirement. We think it is better to wait for the progress on the core part.
[bookmark: _Toc149932046]Proposal 10: For Solution 2 based on enhanced measurement, the performance part can wait for more progress on the core part.
Enhanced CHO configurations

	Issue 4-3: test coverage for CHO including target MCG and target SCG in NR-DC (obj.3).
· Candidate solutions:
· Option 1: define test to cover both PCell handover delay and PSCell handover delay. (CMCC)
Issue 4-6: test coverage for CHO including target MCG and candidate SCG in NR-DC (obj.4)
· Candidate solutions:
· Proposal 1: tests for following case (CMCC)
· when the CHO execution condition is met but no CPC execution condition is met, and CHO-only configuration is provided
· CHO-only configuration is not provided
· [bookmark: _Toc146729704]Proposal 2: No need to define test case for CHO with candidate PSCell for the case when CPC condition is not met and the UE proceeds with CHO-only. (Nokia)



Regarding the test coverage for Rel-18 enhanced CHO configurations, our view is to test for both objective 3 and objective 4 due to the difference between the two configurations.
However RAN2 have not finalize how the configuration with running CR, what RAN4 can discuss is to agree on the test coverage first.
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: _Toc149932047]Proposal 11: Test coverage of enhanced CHO configurations shall cover both objective 3 and objective 4.
[bookmark: _Toc149932048]Proposal 12: 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:When UE is not capable of RTD > CP, if UE uses single timing for measuring neighbour cells, measurement accuracy should be studied through simulations.
Proposal 2:When different timing is assumed for measuring neighbour cells, measurement accuracy si same as legacy.
Proposal 3:Intra and Inter-frequency measurement accuracy can be assumed same.
Proposal 4:PDCCH order based RACH to neigour cell to be tested in following scenarios for delay and interruption
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2
Proposal 5:	RAN4 to deifne Test to verify prioritization of cells measurement after TCI state is activated
Proposal 6:Cell switch to neigour cell to be tested in following scenarios
1. Source cell is in FR1 and neighbour is in FR1
2. Source cell is in FR1 and neighbour is in FR2
3. Source cell is in FR2 and neighbour is in FR1
4. Source cell is in FR2 and neighbour is in FR2
Proposal 7:Interruption requirements to be tested in following scenarios
1. RACH less Cell switch
2. RACH based cell switch
3. Cell switch when TCI states are pre-actviated
4. Cell switch when target cell is one of the serving cell

Proposal 8:	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 9: 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.
Proposal 10: For Solution 2 based on enhanced measurement, the performance part can wait for more progress on the core part.
Proposal 11: Test coverage of enhanced CHO configurations shall cover both objective 3 and objective 4.
Proposal 12: For CHO+CPC objective4 test case, both CHO-only is provided and not provided shall be tested.
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