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Discussion
Issue: How to make sure that RAN5 TC are testing the MUSIM gap pattern supported by UE?

[38.306]
musim-GapPreference-r17
Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference and related MUSIM gap configuration, as defined in TS 38.331 [9]. UE supporting this feature supports 3 periodic gaps and 1 aperiodic gap.
[38.133]
UE supporting MUSIM capability shall support the MUSIM gap patterns listed in Table 9.1.10-1 based on UE’s capability specified in TS38.306[14] and the applicability specified in Table 9.1.10-2
Table 9.1.10-1: MUSIM Gap Pattern Configurations
	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	10
	80

	13
	20
	160

	14
	6
	320

	15
	6
	640

	16
	6
	1280

	17
	6
	2560

	18
	10
	320

	19
	10
	640

	20
	10
	1280

	21
	10
	2560

	22
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	320

	23
	20
	640

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120

	27
	10
	NA

	28
	20
	NA

	Note 1: Measurement gap pattern #27, #28 are the aperiodic gap pattern without MGRP.



Observation 1: 38.133 list 27 periodic MUSIM gaps and 2 aperiodic MUSIM gaps, but 38.306 only require UE to support 3 periodic MUSIM gaps and 1 aperiodic MUSIM gap. 

Therefore, core spec does not require UE to support all kinds of gaps and it does not list which gap pattern is mandatory and which gap pattern is optional, either.

[38.331]
	MUSIM-GapConfig field descriptions

	musim-AperiodicGap
Indicates the MUSIM aperiodic gap as specified in TS 38.133 [14] clause 9.1.10. If UE indicates the musim-Starting-SFN-AndSubframe when requesting aperiodic gap the network can only configure the aperiodic gap with the same start point or no aperiodic gap. If the field musim-Starting-SFN-AndSubframe is absent for aperiodic gap, network can configure any timing as the starting point for aperiodic gap or configure no aperiodic gap.

	musim-GapInfo
Indicates the values for musim-GapLength and musim-GapRepetitionAndOffset. When network provides periodic gap, network always signals the musim-GapLength and musim-GapRepetitionAndOffset as indicated by the UE's preferred MUSIM gap configuration.



Observation 2: According to 38.331, for periodic gap, network always configured the musim-GapLength and musim-GapRepetitionAndOffset as indicated by the UE's preferred periodic MUSIM gap configuration. For aperiodic gap, network always configured the same musim-Starting-SFN-AndSubframe as indicated by the UE's preferred aperiodic MUSIM gap configuration. The UE's preferred MUSIM gap configuration is indicated in the MUSIM UAI.

Therefore, if UE only support part of MUSIM gap listed in 38.133, and UE always indicated that supported MUSIM gap pattern to network through MUSIM UAI, network have no chance to configure MUSIM gap pattern unsupported by the UE. In addition, If TC directly (e.g 38.523-1 8.1.2.1.6) configure MUSIM gap to UE, the UE behaviour is not specified by 38.331.

[38.331 5.7.4.2]
A UE capable of providing MUSIM assistance information for gap preference may initiate the procedure if it was configured to do so, upon determining it needs the gaps, or upon change of the gap preference information.

[38.509 5.13]
The SS uses the Set MUSIM UAI test procedure to trigger a change of preference in the MUSIM UE that will cause the indication of UE Assistance Information (UAI) by the UE, see figure 5.8.1-1. The different types of information that can be sent in a SET MUSIM UAI REQUEST is preferred RRC state and gap preference for MUSIM, see clause 6.13.

Observation 3: Accroding to 38.331, UE may not trigger MUSIM UAI automatically after network configuration. In order to trigger MUSIM UAI, RAN5 design Set MUSIM UAI test function to force UE to report any type of MUSIM gap in MUSIM UAI.

“Set MUSIM UAI test function” is designed based on an assumption that UE support all the MUSIM gap pattern listed in 38.133. However based on observation 1/2, there is not enough evidence to support this assumption.

[RP-230751 R18 NR_DualTxRx_MUSIM]
3. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.

Observation 4: RAN4 has defined the RRM requirement for Rel-17 MUSIM gaps in R18 WI NR_DualTxRx_MUSIM. It is highly possible that RRM MUSIM gaps TC will face similar issue in the future.

Proposal
Based on the above discussion, the followings are proposed:
Proposed1: Add MUSIM UAI procedure in 38,523-1 8.1.2.1.6 before MUSIM gap configuration. 
Proposed2: UE is required to report 3 periodic MUSIM gap and 1 aperiodic MUSIM gap in MUSIM UAI, the specific MUSIM UAI trigger method in based on UE implementation or based on test function, the gap pattern is chosen by UE.
Proposed3: SS only configure and test the MUSIM gap reported in MUSIM UAI.
Proposed4: When MUSIM gap is configured, SS only test UE behavior outside the gap.
Proposed5: When MUSIM gap is releaseed, SS can test UE behavior inside the gap to make sure UE have release the gap successfully.

Proposal 1: Add 4 PIXIT in 38.523-3, UE tester can fill the PIXIT based on the MUSIM gap supported by UE.
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_NR_SupportPeriodicMusimGapPattern_First
	integer
	0
	0-26
	The first MUSIM periodic gap pattern supported by UE.

	px_NR_SupportPeriodicMusimGapPattern_Second
	integer
	1
	0-26
	The second MUSIM periodic gap pattern supported by UE. This parameter should be different from px_NR_SupportPeriodicMusimGapPattern_First and px_NR_SupportPeriodicMusimGapPattern_Thrid.

	px_NR_SupportPeriodicMusimGapPattern_Thrid
	integer
	2
	0-26
	The third MUSIM periodic gap pattern supported by UE. This parameter should be different from px_NR_SupportPeriodicMusimGapPattern_First and px_NR_SupportPeriodicMusimGapPattern_Second.

	px_NR_SupportAperiodicMusimGapPattern
	integer
	27
	27,28
	The MUSIM aperiodic gap pattern supported by UE
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Test function or AT or MMI CMD or any other method to trigger
UE report 3 periodic MUSIM gap and 1 aperiodic MUSIM gap in
MUSIM UAI.

Note1: The specific trigger method in based on Test function or
UE implementation .

Note2: The specific gap pattern is chosen by UE.

UE report MUSIM UAI including 4 entries(3 periodic MUSIM gap and
1 aperiodic MUSIM gap)
Note: Assuming UE report gap pattern 1/2/3(periodic) + 27(aperiodic)

SS configure gap pattern 1, and Check UE can receive/transmit
signalling message outside gap pattern 1( not Check UE cannot
receive/transmit signalling message inside gap pattern 1)

SS configure gap pattern 2, and Check UE can receive/transmit
signalling message outside gap pattern 2( not Check UE cannot
receive/transmit signalling message inside gap pattern 2)

SS release gap, and Check UE can receive/transmit signalling
message inside gap pattern 2

SS configure gap pattern 27, and Check UE can receive/transmit
signalling message outside gap pattern 27( not Check UE cannot
receive/transmit signalling message inside gap pattern 27)





