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[bookmark: _Toc116995841]Introduction
The performance part of the Further mobility enhancements WI started in the #108bis meeting and the proposals from companies were captured in a WF in [1]. The RAN4 core part for the WI has covered the following objectives, for which core part requirements have been agreed or are under discussion:
- Selective activation
- L1/L2 based inter-cell mobility - LTM
- Improvement on SCell/SCG setup delay
- Enhanced CHO configurations
- CHO with target PSCell
- CHO with candidate PSCell
In this contribution, we give our initial views on the test case need for these objectives.
Test cases
While for some objectives of the Further mobility enhancements WI, significant progress and agreements have been made by the last RAN4 meeting, for some objectives many issues are still open. Considering the performance part, based on the current status of each objective, it is possible to evaluate the test case need at least on high level. In the following we discuss each of the objectives, the agreed core part requirements and the corresponding test cases that RAN4 should define.
Selective activation
For subsequent-CPAC, the subsequent PSCell change delay has been agreed to not include the RRC configuration time related to the initial conditional configuration being received by the UE, as for the subsequent CPAC UE keeps the conditional configurations.
To be able to test a subsequent PSCell change, the test case may consist of UE first performing a PSCell change and then following this a subsequent PSCell change, where the UE has to fulfil the delay requirement for the subsequent PSCell change.
[bookmark: _Toc146625278][bookmark: _Toc149902320][bookmark: _Toc146625280]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.
LTM
Many details of the core part requirements for LTM are still under discussion in RAN4, but based on the current status of the work in RAN4, the following overview of the LTM procedure and related requirements can be concluded:
LTM candidate cell measurements
LTM candidate cell measurements may be:
- L1 measurements performed according to LTM candidate cell configuration (intra/inter-frequency measurements)
- L3 measurements performed by the UE and reported in L1 measurement report, if this UE capability is to be agreed
Considering the L1 [and L3] measurements performed for LTM candidate cells, most of the details are still open in the core part. In the last RAN4 meeting some further progress was made considering UE requirements for cases when RTD<CP and RTD>CP, but the details are still not completed. However, it is clear that test cases are needed for the measurements for intra- and inter-frequency cases. Test case details depend on how RAN4 defines the core part requirements, so the discussion about the exact implementation of the test cases is pending further agreements on the core part.
[bookmark: _Toc149902321]Define LTM L1-RSRP measurement test cases for intra- and inter-frequency measurements. The details are pending core part conclusion.
Early TCI state activation
For early TCI state activation, it was proposed to introduce delay requirements in the previous RAN4 meeting. However, the corresponding draft CR was postponed. Considering these requirements, if defined, we think there does not need to be a separate test case for testing that the early TCI state activation delay. However, early TCI state activation should be taken into account in the cell switch test case, since it has direct impact on the cell switch delay.
[bookmark: _Toc149902322]No need to define a separate test case for early TCI state activation. Early TCI state activation impact should be tested in cell switch test cases.
Early TA acquisition based on PDCCH order
A test case for early TA acquisition based on PDCCH order (delay and interruption) may be defined independently and/or as an impacting factor in the LTM cell switch test case. The final details for delay and interruption due to PDCCH ordered RACH are still not agreed, but the test case should verify that the UE can complete the PDCCH ordered RACH within the defined delay and interruption requirements.
[bookmark: _Toc149902323]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.
LTM cell switch
In RAN4#108bis meeting, further agreements on the LTM cell switch delay requirements were made, and the first draft CR was endorsed. Based on the agreements, LTM cell switch delay depends at least on:
- Frequency range of source and target cell
- Whether the target TCI state is on the active TCI state list
- Whether early TA acquisition has been performed
Furthermore, the delay may depend on further scenarios e.g. whether the target cell is a neighbour or a current serving cell and UE capability to perform early ASN.1 decoding and validity/compliance check before the cell switch, and potential UE capability for faster processing time. These details are still under discussion.
Because of the large variation on the supported scenarios, RAN4 needs to discuss which of the scenarios need to be tested to have good coverage of testing the core requirements. RAN4 should also discuss how to take early TCI state activation and TA acquisition into account in the test cases for LTM cell switch delay. One way is to include all these procedures in the same test case at least for some test cases.
RAN4 to consider defining test cases for:
[bookmark: _Toc146625286][bookmark: _Toc146625287][bookmark: _Toc149902324]On high level, for LTM cell switch, RAN4 to consider defining test cases for
· 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
Details of each test case including e.g. further scenarios and UE capabilities that impact the cell switch delay are to be considered once agreed in the core part.

Improvement on SCell/SCG setup delay
The requirements for the SCell/SCG setup delay are still under discussion in RAN4. However, it has been agreed that two solutions are discussed in parallel: solution with and without enhanced measurements.
In the last meeting it was agreed that for the solution based on existing measurements, the idle/inactive mode measurement can be considered valid if it fulfils the measurement accuracy requirements and the measurements are performed within X ms, where X is a network configurable value and the value is under discussion. For enhanced measurement solution, agreements are still missing.
Considering the lack of agreements on the details of both solutions, we think that the discussion on the test cases can be postponed until there is more progress on the core part.
[bookmark: _Toc149902325]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.  

CHO enhancements
For conditional handover enhancements, core requirements have been defined for:
· CHO with target PSCell
· CHO with candidate PSCell
Existing test cases for CHO (without PSCell) are defined in A.6.3.3 and A.7.3.3. Existing test cases for HO with PSCell are defined in A.4.3.3 (EN-DC FR1), A.5.3.3 (EN-DC FR2) and A.7.3.1.8 (NR-DC FR1+FR2), where the tests evaluate PRACH transmission timing and time to send the first CSI report after target PSCell is added. Similar test cases are needed for the enhanced CHO configurations with target/candidate PSCell. 
[bookmark: _Toc146625292][bookmark: _Toc149902326][bookmark: _Hlk149902349]For CHO enhancements, test cases for testing the delay and interruption for PCell and PSCell should be defined for:
- CHO with target PSCell (FR1+FR1 and FR1+FR2)
- CHO with candidate PSCell (FR1+FR1 and FR1+FR2)
Regarding CHO with candidate PSCell, two cases exist: 
UE is not provided with CHO-only configuration: UE continues the evaluation of PCell and PSCell conditions until both are met.
UE is provided with CHO-only configuration: UE continues the evaluation of PCell and PSCell conditions until PCell condition is met. If PSCell condition is met at this point as well, UE proceeds with CHO+CPC, otherwise the UE proceeds with CHO without CPC.
From test case point of view, when the UE proceeds with CHO only when it is provided with CHO-only configuration and CHO condition is fulfilled without CPC condition being fulfilled, CHO delay applies. Therefore, existing test case for CHO covers this case. For the case when the UE proceeds with CHO+CPC, RAN4 should define a test case using the CHO test case as the baseline, but including both PCell and PSCell in the tests.
[bookmark: _Toc149902327]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.
[bookmark: _Toc116995848]Conclusion
The following observations and proposals were made in this contribution:  
Proposal 1: 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.
Proposal 2: Define LTM L1-RSRP measurement test cases for intra- and inter-frequency measurements. The details are pending core part conclusion.
Observation 1: No need to define a separate test case for early TCI state activation. Early TCI state activation impact should be tested in cell switch test cases.
Proposal 3: 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.
Proposal 4: On high level, for LTM cell switch, RAN4 to consider defining test cases for
· 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
Details of each test case including e.g. further scenarios and UE capabilities that impact the cell switch delay are to be considered once agreed in the core part.
Proposal 5: 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.
Proposal 6: For CHO enhancements, test cases for testing the delay and interruption for PCell and PSCell should be defined for: 
· CHO with target PSCell (FR1+FR1 and FR1+FR2)
· CHO with candidate PSCell (FR1+FR1 and FR1+FR2)
Observation 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.
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