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1. Introduction
[bookmark: _Hlk127303950]The objective of introducing RRM core requirements for R18 MUSIM WI was completed in RAN4#109. The maintenance and performance part will be discussed in upcoming meetings. In the previous meeting, RAN4 started some initial discussions on the performance part and how to define the test cases for MUSIM as captured in the WF [1]. Therefore, in this paper, we continue the discussion on the performance part and provide our perspective on the test case design for MUSIM.
2. Discussion
In NR Rel-17 specification, RAN4 introduced R17 gap patterns particularly for MUSIM purpose but without RRM requirements. MUSIM gap patterns were derived from measurement gap (MG) patterns and further extended. Both MUSIM gaps and R17 concurrent MG can have similar impact on the RRM requirements. Hence, testing MUSIM gaps can follow the same principle of R17 concurrent MG performance. However, it is noteworthy to highlight the main differences between MUSIM gaps and concurrent MG as:
· MUSIM gaps are for NW B activities only and not limited to measurements
· MUSIM gaps are requested by the UE first and then configured by NW A
· Up to 3 periodic MUSIM gaps and 1 aperiodic MUSIM gap can be configured
· For collision handling, priority solution and keep solution can be used (keep solution is used based on UE request and only applies for collision among MUSIM gaps)
As demonstrated above, unlike concurrent MG, which are autonomously configured by NW A, MUSIM gaps are requested by the UE from NW A. Therefore, before discussing any scenario for testing MUSIM gaps, RAN4 needs to discuss on how to trigger the UE to request MUSIM gaps from TE in the test. 
Since requesting MUSIM gaps from NW A is dependent on the UE observations for NW B, UE special conformance test functions maybe needed to test such behaviour. These special functions are defined in RAN5 specs 38.509 as shown below [2], wherein special commands sent by the SS to trigger certain UE behaviour (in our case will be requesting MUSIM gaps). However, it is worth to confirm with RAN5 on the applicability of such functions for the purpose of testing MUSIM gaps request.
	[bookmark: _Toc20936479][bookmark: _Toc68082506][bookmark: _Toc75377703][bookmark: _Toc83708493][bookmark: _Toc90490906][bookmark: _Toc98401835][bookmark: _Toc114860474][bookmark: _Toc138879158]4.2	UE special conformance test functions concept
The present specification defines the UE special conformance test functions including any relevant procedure and the Test Mode Control (TMC) message contents used for information exchange.
The conformance test methods applied in RF/RRM Conformance Test Specification TS 38.521-1 [12], TS 38.521-2 [13], TS 38.521-3 [14], TS 38.521-4 [15] and TS 38.533 [16], and, the conformance test models used in Protocol Conformance Test Specifications TS 38.523-1 [3] and TS 38.523-3 [4], as well as, common test environment definition and Generic procedures specified in TS 38.508-1 [2] utilise the UE special conformance test functions. Default TMC messages and information element contents utilised in all before mentioned test specifications are specified in TS 38.508-1 [2].
The UE special conformance test functions vary depending on the conformance testing functionality they are designed to support. The following broader groups of UE special conformance test functions can be identified:
-	Test Loop Functions: Functions which require a loop to be established between the UE and the System Simulator (SS) to allow e.g. DL data packets sent by the SS to be looped back UL by the UE
-	General Test Functions: Commands send by the SS e.g. to trigger a certain UE behaviour which may be a behaviour determined by 3GPP core spec requirements or such needed to facilitate conformance testing and not being part of any 3GPP core spec requirements, or, to provide to the UE information needed for the conformance testing.



Proposal 1: RAN4 consult RAN5 on the feasibility of testing UE initiating MUSIM gaps request from the TE.

Since it was agreed in the last meeting [1] not to define NW B requirements, the purpose of the TCs for MUSIM is to test NW A requirements. Regarding the test case scenarios, the impact of MUSIM gaps on L1/L3 measurements can be similar to concurrent MG. However, when both are configured, less SSB/SMTC occasions opportunities will be available to be measured due to collisions with more gaps, resulting in larger scaling factor Kx and longer measurement delay. Therefore, to test MUSIM impact on L1/L3 measurements a combination of different scenarios can be addressed in the following TCs:
TC1: Intra-frequency measurement without gap: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-2) 
TC2: Inter-frequency measurement with gap: SSB-based, 1 periodic MUSIM gaps + 2 MG (Type-2)
TC3: L1-RSRP measurement: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-1)

Proposal 2: Consider the following TCs for MUSIM performance:
· TC1: Intra-frequency measurement without gap: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-2) 
· TC2: Inter-frequency measurement with gap: SSB-based, 1 periodic MUSIM gaps + 2 MG (Type-2)
· TC3: L1-RSRP measurement: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-1)


Some other configurations need to be considered in the above TCs for L3/L1 measurement requirements impacted by MUSIM gaps, which include:
· Only non-DRX mode
· Only SSB-based measurements
· For collision handling, use priority rule as a default solution (FFS keep solution, requires UE indication)
· MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC

Proposal 3: TCs design can be based on: 
· Non-DRX mode only
· SSB-based measurements only
· Priority rule for collision handling as a default solution (FFS keep solution, requires UE indication)
· MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC

Summary
In this contribution, the following proposal is concluded:
Proposal 1: RAN4 consult RAN5 on the feasibility of testing UE initiating MUSIM gaps request from the TE.

Proposal 2: Consider the following TCs for MUSIM:
· TC1: Intra-frequency measurement without gap: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-2) 
· TC2: Inter-frequency measurement with gap: SSB-based, 1 periodic MUSIM gaps + 2 MG (Type-2)
· TC3: L1-RSRP measurement: SSB-based, 2 periodic MUSIM gaps + 1 MG (Type-1)

Proposal 3: TCs design can be based on: 
· Non-DRX mode only
· SSB-based measurements only
· Priority rule for collision handling as a default solution (FFS keep solution, requires UE indication)
· MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC
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