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1. Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

1. Enhancements for MUSIM procedures to operate in RRC_CONNECTED state simultaneously in NW A and NW B. [RAN2, RAN3, RAN4].

· Specify mechanism to indicate preference on temporary UE capability restriction and removal of restriction (e.g. capability update, release of cells, (de)activation of configured resources) with NW A when UE needs transmission or reception (e.g., start/stop connection to NW B) for MUSIM purpose
· RAT Concurrency: Network A is NR SA (with CA) or NR DC. Network B can either be LTE or NR.
· Applicable UE architecture: Dual-RX/Dual-TX UE

The work item shall identify whether the WI will have RAN3 or RAN4 impacts by RAN#99 [RAN2].
2. 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.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
In this contribution we provide our considerations on remaining issues for core part specification for this WI.
2. Discussion
The following issues had been discussed during RAN4 110 meeting and we provide our further considerations on open issues [3]. 

Issue 1-1-1: Mandatory MUSIM gap patterns or constraints on MUSIM gap request from UE side

· Proposals 

· P1: No need to introduce mandatory MUSIM gap patterns and constraints on MUSIM gap request from UE side (Apple oppo xiaomi Huawei MTK)

· P2: Define 1 or 2 mandatory MUSIM gap patterns, as minimum the UE shall support MUSIM gap 6ms MGL and 160ms MGRP (Nokia ZTE)

· P3: UE support at least one MUSIM gap pattern within a subset of MUSIM gap patterns and UE shall know the preferred MUSIM gap patterns from NW before UE requesting the MUSIM gaps.(Ericsson)

· P4: For compromise, when UE requests more than one periodic MUSIM gaps, at least one MUSIM gap has a MGRP larger than x ms where x could be 1280 (vivo ZTE)
· P5: Discuss whether an LS is needed to RAN5 confirming that RAN4 assumption is reasonable. (Nokia)
For MUSIM gap pattern defined at Table 9.1.10-1of [4], for gap pattern except for the gap patterns whose MGRP is 1280, 2560 and 5120ms, mandatory gaps have already been defined. The issue of 1-1-1 actually discusses whether to define extra mandatory gaps from the following gap patterns shown in Table 1. 

Table 1 New introduced MUSIM gap pattern during Rel-17 MUSIM WI

	MUSIM Gap Pattern Id
	MUSIM Gap Length (MGL, ms)
	MUSIM Gap Repetition Period (MGRP, ms)

	16
	6
	1280

	17
	6
	2560

	20
	10
	1280

	21
	10
	2560

	24
	20
	1280

	25
	20
	2560

	26
	20
	5120


The logic behind the suggestion can be seen however this issue has been discussed at Rel-17 timeframe and there was no consensus so far. As a compromise it is suggested that no further discussion on whether mandatory MUSIM gaps will be defined or not. When UE requests more than one periodic MUSIM gaps, at least one MUSIM gap has a MGRP larger than x ms where x could be 1280. Due to the unawareness on which MUSIM gap has been implemented between UE and network side, introducing this mandatory gap will reduce the chance a UE request MUSIM several attempt since the requested MUSIM gaps in previous attempt were not supported by the network side, which benefits both UE and network side.
Observation 1: Introducing this mandatory gap will reduce the chance a UE request MUSIM several attempt since the requested MUSIM gaps in previous attempt were not supported by the network side, which benefits both UE and network side.
Proposal 1: For compromise, when UE requests more than one periodic MUSIM gaps, at least one MUSIM gap has a MGRP larger than x ms where x could be 1280.
Issue 1-1-2: Scenarios for the case where the MO to be measured without MG have to be measured in the associated MG

· Proposals 

· P1: When UE performs a measurement without gap which is partially overlapping with the MG but fully overlapping with the union of the NW-A’s gap and MUSIM gaps, UE shall perform the measurement within MG. (Apple oppo Ericsson vivo Huawei)

· P1-1: RAN4 shall clarify which gap to be used for this measurement, especially when association between MO and MG is not supported (UE doesn’t support R17 concurrent gaps). (Apple)

The intention of this issue is to include the scenario when MUSIM gaps are configured based on the same logic of R4-2321625. 
In [4], the following updates have been made based on agreed R4-2321625:
9.2
NR intra-frequency measurements

9.2.1
Introduction
The intra-frequency measurement requirements in clause 9.2.5 applies for the following scenarios:

-
SSB based intra-frequency measurements with no measurement gap,
-
for a UE supporting concurrent gaps and when concurrent gaps are configured:

-
When none of the SMTC occasions of this intra-frequency measurement object are overlapped by the union of concurrent measurement gaps.

-
When part of the SMTC occasions of this intra-frequency measurement object are overlapped by the union of concurrent measurement gaps. 
-
otherwise, for a UE not supporting concurrent gaps or if concurrent gaps are not configured:

-
when none of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap.

-
when part of the SMTC occasions of this intra-frequency measurement object are overlapped by the measurement gap. 
For the applicable scenario for intra-frequency measurement with no measurement gaps, since only none or part of SMTC occasions overlapping with one or union measurement gaps scenario are considered, it is straightforward to update 9.2.1 to include the scenario when MUSIM gaps are configured and used.  

On the other hand for the measurement outside measurement gap however has to be done within measurement gaps, there is a scenario where part of the SMTC occasions of an intra/inter-frequency measurement object are overlapped with the associated measurement gap however all the SMTC occasions of this intra/inter-frequency measurement object are overlapped with the union of concurrent measurement gaps, we think it is necessary to consider the fully overlapping between SMTC occasions and the union of MUSIM gaps and measurement gaps or the union of MUSIM gaps and concurrent measurement gaps.
For the scenario where intra-frequency measurement is measured with no measurement gap however all its SMTC are overlapping with measurement gap or the union of measurement gaps, the following update has been made based on R4-2321625. 

The intra-frequency measurement requirements in clause 9.2.6 applies for the following scenarios:

-
SSB based intra-frequency measurements with measurement gap,

-
SSB based intra-frequency measurements with no measurement gap with the following condition,
-
for a UE supporting concurrent gaps and when concurrent gaps are configured:

-
when all of the SMTC occasions of this intra-frequency measurement object are overlapped with the associated measurement gap in the concurrent measurement gaps, or

-
when part of the SMTC occasions of this intra-frequency measurement object are overlapped with the associated measurement gap and all the SMTC occasions of this intra-frequency measurement object are overlapped with the union of concurrent measurement gaps.
-
otherwise, for a UE not supporting concurrent gaps or if concurrent gaps are not configured:

-
when all of the SMTC occasions of this intra-frequency measurement object are overlapped with the  measurement gap.
-
SSB-based intra-frequency measurement with NCSG, and measurement gap is configured.
When both MUSIM gaps and one measurement gap are configured and the SMTC of measurement object are overlapping with the union of the measurement gap and MUSIM gaps, which is illustrated in figure 1, it is straightforward for this measurement object to be measured within measurement gap since only one measurement gap is configured and network A measurement cannot be performed within MUSIM gaps. 
When both concurrent gaps and MUSIM gaps are configured, as illustrated in figure 2, the measurement can be performed either in gap 1 or in gap 2, although the measurement object is intentionally to be measured without measurement gap, it still can be configured to associate with one of the concurrent gap which is logic used in R4-2321625. 

For measurement object without any association to concurrent gap, it is straightforward that no requirement under this scenario. 


[image: image1]
Figure 1. Case 1: SSB based intra-frequency measurements with no measurement gap however overlapping with the union of measurement gap and MUSIM gap

[image: image2]
Figure 2. Case 2: SSB based intra-frequency measurements with no measurement gap however overlapping with the union of concurrent gap and MUSIM gap
Hence it is logic to use the same logic in R4-2321625 and extend scenarios to include the scenarios where MUSIM gaps are configured. 
Proposal 2: For the scenario when measurement gap and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap however part of the SMTC occasions of this intra/inter-frequency measurement object are overlapped with the measurement gap and all its SMTC are overlapping with the union of measurement gap and MUSIM gaps. Clarify the measurement will be performed within measurement gap. 
Proposal 3: For the scenario when concurrent gaps and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap however part of the SMTC occasions of this intra/inter-frequency measurement object are overlapped with the associated measurement gap of concurrent gap and all its SMTC are overlapping with the union of concurrent gaps and MUSIM gaps. Clarify the measurement will be performed within the associated measurement gaps. 
Proposal 4: For the scenario when concurrent gaps and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap and this measurement object is not associated with any concurrent gap, no requirement applies when all its SMTC are overlapping with the union of concurrent gaps and MUSIM gaps. 
A corresponding CR has been provided based on formal analysis. 

3. Conclusion
In this contribution, we provide our considerations on remaining issues for the RRM requirements for R17 MUSIM gaps and have the following proposals:
Observation 1: Introducing this mandatory gap will reduce the chance a UE request MUSIM several attempt since the requested MUSIM gaps in previous attempt were not supported by the network side, which benefits both UE and network side.
Proposal 1: For compromise, when UE requests more than one periodic MUSIM gaps, at least one MUSIM gap has a MGRP larger than x ms where x could be 1280.
Proposal 2: For the scenario when measurement gap and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap however part of the SMTC occasions of this intra/inter-frequency measurement object are overlapped with the measurement gap and all its SMTC are overlapping with the union of measurement gap and MUSIM gaps. Clarify the measurement will be performed within measurement gap. 

Proposal 3: For the scenario when concurrent gaps and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap however part of the SMTC occasions of this intra/inter-frequency measurement object are overlapped with the associated measurement gap of concurrent gap and all its SMTC are overlapping with the union of concurrent gaps and MUSIM gaps. Clarify the measurement will be performed within the associated measurement gaps. 
Proposal 4: For the scenario when concurrent gaps and MUSIM gaps are configured, where intra/inter-frequency measurement is measured with no measurement gap and this measurement object is not associated with any concurrent gap, no requirement applies when all its SMTC are overlapping with the union of concurrent gaps and MUSIM gaps. 
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