3GPP TSG-RAN WG4 Meeting #110-bis	R4-2405592
Changsha, China, 15 – 19 April, 2024
	
Title: 	Discussion on RRM test cases for MUSIM
Source: 	Huawei, HiSilicon
[bookmark: _GoBack]Agenda item:	6.15.2
Document for:	Discussion
Introduction
RRM test cases for MUSIM gaps are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for following remaining issues.
· TC list
· Gap patterns in the test 
In this paper, we will provide our views on RRM test cases for MUSIM gaps.
Discussion
TC list
	Issue 3-1-3: Whether verify “keep solution” in test cases 
· Proposals
· Option 1: Verify both priority-based solution and keep solution (vivo CMCC, xiaomi, China Telecom, Nokia)
· Option 2: Test priority-based solution for collision between MUSIM gaps (Huawei)
· Option 3: FFS on “keep solution” (MTK)
Recommendations: 
FFS; Companies are encouraged to discuss which requirement and how to verify in this test


On collision between MUSIM gaps, UE can indicate preference between keep and priority-based solution, while NW A can choose whether to grant use of keep solution in case UE prefers to use it. We suggest to only test priority-based solution. 
Keep solution is for UE to complete the NW B tasks which is not to be tested as agreed last meeting, while priority-based solution is more “stringent” from NW A perspective. Besides, priority-based solution is a fallback solution that is supported by all the UEs while keep solution is “optional”. 
Proposal 1: Do not define TC for verifying keep solution for collision between MUSIM gaps.
		No.
	Test case
	Comments

	1. 
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR1.
	

	[2]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR2
	FFS on whether to have it

	[3]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR1
	FFS on whether to have it

	[4]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR2
	FFS on whether to have it

	5
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, [FFS on MUSIM gap has the shorter or longer MGRP],  SSB-based measurements, FR1
	

	[6]
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has the shorter MGRP,  SSB-based measurements, FR2
	FFS on whether to have it

	7
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR1
	





Another issue in finalizing the TC list is whether to define TC for the case where MUSIM gap has higher priority than MG. We suggest to only test the case where MUSIM gap has lower priority than MG. In case MUSIM gap has higher priority, MG will be punctured and the requirements for NW A measurements performed within MG will be relaxed. On the other hand, it is difficult to verify how UE uses the MUSIM gaps, as it was agreed last meeting not to define any TC for NW B. Therefore, we suggest to remove TC 3 and 4 in the TC list, and to confirm MUSIM gaps has shorter MGRP than MG in for TC5. 
For TC2 and 6, we support to have them. Most of the RRM TCs are defined equally for FR1 and FR2 based on the consideration that a UE may only support bands in one FR but not the other. Since the TC number is not large for the WI, we suggest to keep TC2 and TC6. Besides, a new TC8 is needed which is an FR2 counterpart for TC7.
Proposal 2: Adopt the following updates to the TC list for MUSIM gaps.
	No.
	Test case

	1. 
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR1.

	[2]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR2

	[3]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR1

	[4]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR2

	5
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, [FFS on MUSIM gap has the shorter or longer MGRP],  SSB-based measurements, FR1

	[6]
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has the shorter MGRP, SSB-based measurements, FR2

	7
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR1

	8
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR2


Gap patterns in the test 
	[bookmark: _Hlk160046458]Issue 3-1-7: Gap pattern in test cases 
· Proposals
· P1: MUSIM gap pattern 1 and 20, for Type-1/2 gap, suggest to use gap pattern 1 (vivo)
· P2: MUSIM gap pattern 16 (Ericsson)
· P3: All MUSIM gap patterns are considered in test case design  (Huawei)
Agreement: Use up to 2 periodic MUSIM gaps in the test cases, use mandatory measurement gaps

Issue 3-1-8: Configuration on MUSIM gap pattern, ga priority or whether use “keep solution” in the test case
· Proposals
· P1: Gap pattern configuration: MUSIM gap patterns used in the test, together with other information like priority or “keep solution”, can be directly configured by NW A.   (vivo, China Telecom, Huawei)
· No test cases defined for priority or collision handling solution indicated by UE (vivo)
· suggest RAN4 to further discuss how to ensure that the MUSIM gaps directly configured by NW A can be supported by UE. For example, UE reports in advance its supported MUSIM gap patterns. (China Telecom)
· P2: RAN4 to discuss how to verify the expected MUSIM gaps behaviour following the test cases expected (Ericsson)
· P3: MUSIM gaps are requested by UE based on NW-B’s SSB and paging occasions emulated by TE. The MUSIM gaps not matched with the test purpose could be rejected by TE or excluded in the final statistics (oppo)
· P4: RAN4 consult RAN5 on the feasibility of testing UE initiating MUSIM gaps request from the TE; MUSIM gaps configurations (offset, MGRP, MGL, priority) can be discussed independently in each TC (MTK)
Agreement:
RAN4 starts performance work based on the assumption that MUSIM gaps requested by UE can be configured by TE. Meanwhile, check the testability considering the following aspects: 
Further check the issue in case TE cannot support the gap requested by UE.


Based on the discussion in last meeting, most companies agreed that there is no need to test the procedure for UE requesting MUSIM gaps via UAI, since it is pure functional and can be covered by signaling test defined by RAN5. On the other hand, there are two issues related to the MUSIM gap patterns:
· UE may not support all MUSIM gap patterns, and UE expects the MUSIM gap configuration to be based on its request 
· TE may not support all MUSIM gap patterns, so even the MUSIM gap request procedure is included in the test, TE may not be able to configure the requested MUSIM gap
Based on the situation, we understand the best way to conduct the test is to use test mode, where MUSIM gaps can be configured to UE without the prior MUSIM gap request procedure. The configured MUSIM gap patterns should be from the mandatory MG patterns as agreed in last meeting, with the assumption that UE will support those patterns for MUSIM gaps. The mandatory MG patterns 0/1 and 13/14 are suggested for FR1 and FR2, respectively.
Proposal 3: MUSIM gap parameters (duration, periodicity and offset) used in the test, together with other information like priority or “use priority based solution”, can be directly configured by the TE emulating NW A. MUSIM gap pattern 0/1 and 13/14 are used for FR1 and FR2, respectively. 
Conclusions
In this paper we provided our views on RRM test cases for MUSIM gaps.
Proposal 1: Do not define TC for verifying keep solution for collision between MUSIM gaps.
Proposal 2: Adopt the following updates to the TC list for MUSIM gaps.
	No.
	Test case

	1. 
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR1.

	[2]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has lower priority, priority based solution, SSB-based measurements, FR2

	[3]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR1

	[4]
	Inter-frequency event triggered reporting, 1 Type-2 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has higher priority, priority based solution, SSB-based measurements, FR2

	5
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, [FFS on MUSIM gap has the shorter or longer MGRP],  SSB-based measurements, FR1

	[6]
	Inter-frequency event triggered reporting, 1 Type-1 gap + 1 periodic MUSIM gap, with partially partial overlapping among all configured gaps, MUSIM gap has the shorter MGRP, SSB-based measurements, FR2

	7
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR1

	8
	Intra-frequency event triggered reporting, 1 periodic MUSIM gap, SMTC partially partial overlaps with MUSIM gaps, SSB-based measurements, FR2


Proposal 3: MUSIM gap parameters (duration, periodicity and offset) used in the test, together with other information like priority or “use priority based solution”, can be directly configured by the TE emulating NW A. MUSIM gap pattern 0/1 and 13/14 are used for FR1 and FR2, respectively. 
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