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[bookmark: _Toc116995841]Introduction
RAN4 has been working on defining UE requirements for the MUSIM gaps introduced in Rel-17. Work has progressed and the time has come for discussing which test cases needs to be introduced in order to ensure that the UE supporting MUSIM gaps fulfills the defined requirements.

[bookmark: _Toc116995842]Discussion
Discussion on test cases for NR_DualTxRx_MUSIM
RAN4 has reached some agreements related to the MUSIM Core requirements. To verify the defined requirements and UE behavior we here give our initial view on which test we think at least should be defined for this feature.
RAN4 has defined following solutions for handling of MUSIM gaps:
1) Keep solution:
· UE shall keep all configured MUSIM gaps even if colliding.
· Collision handling for keep solution with Type-2 gaps have been defined.
2) Priority based solution:
· UE shall apply the assigned priority and drop colliding gap of lower priority.
· Priority handling has been defined for:
· Collisions between MUSIM gaps.
· Collisions between Type-2 gaps and MUSIM gaps.
RAN4 has already defined priorities for Type-2 (concurrent) gaps during Rel-17.
When defining MUSIM gaps, it is important to ensure that the defined requirements related to how UE shall prioritize measurement gaps and MUSIM gaps are fulfilled. It must be verified, that if the network A assigns a priority to a measurement gap for performing NW-A measurements, and MUSIM gaps for performing MUSIM operations in NW-B, the UE will prioritize according to defined requirements.
From system point of view, it is important to ensure that NW-A, who is the MUSIM gap allocating part, can be confident that the planned priorities are handled as required by the UE, as the NW-A thereby can plan the priorities accordingly. For example, to ensure that measurements needed for NW-A are performed timely.
For this purpose, we suggest following test cases:
1) For a UE supporting MUSIM priority-based solution:
a. UE is allocated MUSIM gaps with priorities. UE is allocated measurement gaps with priorities. One or more or all of the MUSIM gaps overlap with the measurement gaps. Tester tests that UE can send measurement report according to requirements accounting the defined priority and collision rules.
2) For a UE supporting keep-solution:
a. UE is allocated MUSIM gaps with priorities. UE is allocated measurement gaps with priorities. UE requests keep-solution which is granted by the network. One or more or all the MUSIM gaps overlap with the measurement gaps. Tester tests that UE can send measurement report according to requirements accounting the defined priority and collision rules when keep-solution is in use.
b. UE is allocated MUSIM gaps with priorities. UE is allocated measurement gaps with priorities. UE requests keep-solution which is not granted by the network. One or more or all the MUSIM gaps overlap with the measurement gaps. Tester tests that UE can send measurement report according to requirements accounting the defined priority and collision rules.
[bookmark: _Hlk149918635]Define test cases, for a UE supporting priority-based MUSIM gap solution, verifying correct handling of priorities between measurement gaps and MUSIM gaps.
Define test cases, for a UE supporting MUSIM gap keep-solution, verifying correct handling of priorities between measurement gaps and MUSIM gaps.
Additionally, we believe that RAN4 must define test cases related to NW-B requirements. In RAN4#106 meeting it was agreed:
· Define NW B measurement/cell reselection requirements in IDLE mode only
· Prioritize the scenario where 
· MUSIM gap is not colliding with other NW A gaps and not dropped
· NW A configures MUSIM gaps requested by UE 
We propose a testing framework where UE NW-B measurement requirements are tested both with measurement gaps allocated in NW-A and MUSIM gaps. Although the detailed requirements for NW-B measurements are not ready we believe at least following test cases should be defined:
3) UE is allocated MUSIM gaps, UE is allocated measurements gaps, there are no collisions between measurement gaps and MUSIM gaps, UE is allocated the requested MUSIM gaps, UE initiates cell reselection in NW-B.
4) UE is allocated MUSIM gaps, UE is allocated measurements gaps, there are collisions between measurement gaps and MUSIM gaps, UE is allocated the requested MUSIM gaps, UE initiates cell reselection in NW-B.
For the test case with collisions between measurement gaps and MUSIM gaps RAN4 need to consider testing each of the following scenarios:
· Cell reselection with keep solution.
· Cell reselection with priority solution.
Define test cases for NW-B measurement requirements without collision between measurement gaps and MUSIM gaps.
Define test cases for NW-B measurement requirements with collisions between measurement gaps and MUSIM gaps.
We do not see a need to test Aperiodic MUSIM gap.
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Conclusion
In the paper, we give our initial view on the test cases needs to be introduce to verify the core requirements for a UE supporting MUSIM gaps. 
We propose:
1. Define test cases, for a UE supporting priority-based MUSIM gap solution, verifying correct handling of priorities between measurement gaps and MUSIM gaps.
1. measurement Define test cases for NW-B measurement requirements without collision between measurement gaps and MUSIM gaps.
1. Define test cases for NW-B measurement requirements with collisions between measurement gaps and MUSIM gaps.
1. [bookmark: _Toc116995849]Define test cases for NW-B measurement requirements with collisions between measurement gaps and MUSIM gaps.
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