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In RAN4#108bis, RAN4 has started the discussion on the performance related issues, including performance requirements and test cases, for multi-rx UEs. The WF is captured in [22], with the only agreement:
Issue 4-2: AoA selection in RRM test cases
<Online agreement>
· Companies to check the progress in FR2 OTA WI, and whether to define test cases for dual TCI state from dual TCI to dual TCI (e.g. [RS1, RS2] to [RS3, RS4]) is to be decided in RRM session.
· Note: The feasibility of the test with 4 active probles simulateously received by the same UE is pending on the discussion in FR2 OTA WI.
Discussion
RRM performance requirements
Related earlier agreements:
RAN4#104bis-e
· Enhanced RRM requirements for multi-Rx chain UE should maintain the existing accuracy requirements. [R4-2217246]
· L1-RSRP/SINR Measurements: The number of samples assumed to define the accuracy requirements should not be changed. [R4-2217587]

Based on the earlier RAN4 agreements in [3,4], the legacy accuracy requirements shall apply for multi-rx chain operation, which also suggests no need for any new accuracy requirements section for L1-RSRP. However, it shall be clarified that the requirements apply for FR2-1.
· Proposal 1 (Accuracy requirements): The legacy accuracy requirements in section 10.1.20 of TS 38.133 apply for L1-RSRP measurements under multi-rx operation, with a clarification that multi-rx chain L1-RSRP accuracy requirements apply for FR2-1.

· Proposal 2 (Accuracy requirements): No new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation.


RRM test cases
RAN4 cannot start developing specific test cases for multi-rx chain UEs until the requirements are complete, but RAN4 can already start discussing a list of test cases to progress the performance part work.
· Proposal 3 (RRM test cases general): RAN4 will discuss and strive to agree on a list of RRM test cases for multi-rx chain UE in RAN4#109.

· Proposal 4 (RRM test cases general): At high-level, the list of test cases shall include test cases for all of:
· Dual active TCI state switching,
· RLM,
· Link recovery,
· L1-RSRP measurement period.

L1-RSRP test cases
In this WI, RAN4 introduced GBBR requirements. Though the measurement delay is still under discussion, we think RAN4 should define test cases for L1-RSRP measurement delay and measurement accuracy for the GBBR.
· Proposal 5 (L1-RSRP test cases): For L1-RSRP, measurement delay and measurement accuracy tests are specified for GBBR.
Active TCI states test cases
In the last meeting, it was discussed whether to consider 4 active probes or not for defining the TCI state test cases. 
Given that it can be challenging to set up four active probes for dual TCI state switching test cases, it can be acceptable to not test dual TCI to dual TCI states using four active probes. However, at least test cases for dual TCI state switching from single to dual TCI state need to be specified. These tests will be based on three active probes e.g., from RS1 to [RS2, RS3].
· Proposal 6 (Active TCI state test cases): For dual active TCI state switching, RAN4 will specify test cases at least for the switching from single to dual TCI state.
· Proposal 7 (Active TCI state test cases): Deprioritize test cases for dual-to-dual active TCI state switching.
Further, RAN4 has introduced DCI-based, MAC-CE based, and RRC-based active TCI state switching delay for sDCI and mDCI scenarios with multi-rx operation.  It is logical to test those requirements for all the scenarios since the delay is different for different cases.
· Proposal 8 (Active TCI state test cases): For dual active TCI state switching delay, at least the following test cases are specified:
· DCI-based based dual active TCI state switching with sDCI,
· DCI-based based dual active TCI state switching with mDCI,
· MAC-CE based dual active TCI state switching with sDCI,
· MAC-CE based dual active TCI state switching with mDCI,
· FFS: RRC-based dual active TCI state switching.
For active TCI state list update with multi-rx operation, the requirements have been specified for both sDCI and mDCI, but to reduce the number of test cases sDCI scenario can be prioritized for testing.
· Proposal 9 (Active TCI state test cases): For active TCI state list update, RAN4 prioritizes test cases with sDCI.
Test cases for measurement and scheduling restriction
· Proposal 10 (measurement restrictions test cases): Measurement restrictions test cases are specified for:
· RLM,
· L1-RSRP,
· BFD (cell-specific, TRP-specific),
· CBD (cell-specific, TRP-specific).

· Proposal 11 (scheduling availability test cases): Scheduling availability test cases are specified for:
· RLM,
· L1-RSRP,
· BFD (cell-specific, TRP-specific),
· CBD (cell-specific, TRP-specific).

Test cases for faster beam sweeping
· Proposal 12 (faster beam sweeping test cases): RAN4 defines test cases for faster beam sweeping.

Summary
The following have been proposed in this contribution.
· Proposal 1 (Accuracy requirements): The legacy accuracy requirements in section 10.1.20 of TS 38.133 apply for L1-RSRP measurements under multi-rx operation, with a clarification that multi-rx chain L1-RSRP accuracy requirements apply for FR2-1.

· Proposal 2 (Accuracy requirements): No new accuracy requirements section is created for L1-RSRP measurements under multi-rx operation.

· Proposal 3 (RRM test cases general): RAN4 will discuss and strive to agree on a list of RRM test cases for multi-rx chain UE in RAN4#109.

· Proposal 4 (RRM test cases general): At high-level, the list of test cases shall include test cases for all of:
· Dual active TCI state switching,
· RLM,
· Link recovery,
· L1-RSRP measurement period.

· Proposal 5 (L1-RSRP test cases): For L1-RSRP, measurement delay and measurement accuracy tests are specified for GBBR.

· Proposal 6 (Active TCI state test cases): For dual active TCI state switching, RAN4 will specify test cases at least for the switching from single to dual TCI state.
· Proposal 7 (Active TCI state test cases): Deprioritize test cases for dual-to-dual active TCI state switching.

· Proposal 8 (Active TCI state test cases): For dual active TCI state switching delay, at least the following test cases are specified:
· DCI-based based dual active TCI state switching with sDCI,
· DCI-based based dual active TCI state switching with mDCI,
· MAC-CE based dual active TCI state switching with sDCI,
· MAC-CE based dual active TCI state switching with mDCI,
· FFS: RRC-based dual active TCI state switching.
· Proposal 9 (Active TCI state test cases): For active TCI state list update, RAN4 prioritizes test cases with sDCI.

· Proposal 10 (measurement restrictions test cases): Measurement restrictions test cases are specified for:
· RLM,
· L1-RSRP,
· BFD (cell-specific, TRP-specific),
· CBD (cell-specific, TRP-specific).

· Proposal 11 (scheduling availability test cases): Scheduling availability test cases are specified for:
· RLM,
· L1-RSRP,
· BFD (cell-specific, TRP-specific),
· CBD (cell-specific, TRP-specific).

· Proposal 12 (faster beam sweeping test cases): RAN4 defines test cases for faster beam sweeping.
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