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Introduction
As part of MUSIM work in Rel-17, RAN4 was tasked with introducing new gaps to enable a capable UE to switch from connected mode on a first network A (NR only) to idle/inactive mode on a second network B [1]. The new gaps would allow the UE to monitor paging, perform measurements, acquiring SI, etc. in network B, while remaining connected to network A.
Due to limited time allocation, the RAN4 scope did not include defining RRM requirements applicable when the UE is configured with MUSIM gaps. The missing requirements will be introduced in the follow-up MUSIM WI in Rel-18 [2].
· 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 brief paper, we provide our initial views on the requirements that will be discussed within the scope of the above objective.
Discussion
At a very high level, the work on requirements for MUSIM gaps needs to address two aspects:
a. coexistence of MUSIM gaps with measurement gaps, and
b. impact of MUSIM gaps to existing UE requirements, both in network A and network B
One of the key issues that RAN4 needs to address is how to enable the coexistence of MUSIM gaps and measurement gaps. For instance, if some MUSIM gap(s) collide or overlap in time with measurement gaps, what would be the expected UE and network behavior? Similarly, RAN needs to discuss how to resolve collisions between multiple MUSIM gaps. Recall that up to three periodic gaps and one aperiodic gap may be configured at a time for MUSIM purposes.
In the Rel-17 MG_enh WI, RAN4 introduced a framework that enables the coexistence of multiple gaps per FR or per UE, as part of the concurrent MG feature. In our view, some elements of that framework can be extended to include MUSIM gaps. The framework comprises two aspects:
1. Resolution of gap collisions by applying a priority rule
· Each measurement gap must be assigned a unique priority level.
· A collision occurs when two gap instances are separated in time by ≤ 4 ms (FFS for FR2-2).
· When a collision occurs between two gap instances, the one with lower priority gets dropped.
2. Measurement objectives for each gap
· The network must specify which measurement objects are measured within each gap
· Each frequency layer can be associated with one of the gaps, except for CSI-RS and SSBs in NTN – both of which can be associated with two measurement gaps.
· All positioning frequency layers must share one gap
Regarding assignment of measurement objectives, we note that MUSIM have a different function/purpose compared to measurements gaps. MUSIM gaps are requested by the UE so that it may perform MUSIM related activities in network B; they are not meant to fulfil measurement objectives on network A. Therefore, this aspect of the framework is not applicable to MUSIM gaps.
Observation 1: MUSIM gaps do not fulfil any measurement objectives on network A.
Regarding the resolution of gap collisions, our view is that the priority rule can be leveraged to resolve collisions between MUSIM gaps and measurement gaps. The priority of MUSIM gaps vs. measurement gaps, including both Rel-15 and Rel-17 measurement gaps, should be discussed during the WI phase. The definition of collisions (proximity rule) should also be applicable to resolve collisions between MUSIM gaps and measurement gaps. 
Proposal 1: Leverage the priority rule approach developed for Rel-17 concurrent MG enhancement to resolve collisions between MUSIM gaps and measurement gaps.
· FFS: Discuss the relative priority of MUSIM gaps vs. legacy (pre Rel-17) measurement gaps
· FFS: Discuss the relative priority of MUSIM gaps vs. Rel-17 measurement gap enhancements (concurrent MG, pre-configured MG, NCSG)
Proposal 1a: Request RAN2 to introduce optional signaling so that the UE can request the priority level of MUSIM gaps (relative to measurement gaps) via UAI.
Collisions between MUSIM gaps also need to be addressed in this WI and, in our view, they may be treated a bit differently vs. collisions between MUSIM gaps and measurement gaps. One reason is that network A would not be aware how the UE intends to use each MUSIM gap. Therefore, network A does not have context to determine the relative priority between MUSIM gaps. This aspect needs to be discussed further during the WI phase. Similarly, proximity conditions between MUSIM gaps may be different from the existing proximity conditions for concurrent measurement gaps.
Proposal 2: RAN4 will discuss separately how to define and resolve collisions between MUSIM gaps.

Regarding UE measurement requirements in network B (idle/inactive), our view is that it would not be straightforward for RAN4 to define new requirements. Any new requirements would likely be dependent on the combination of MUSIM gaps that are requested by the UE. Since there are more than twenty MUSIM gap patterns and the UE can request up to 3 periodic gaps (plus one aperiodic gap), there are many such combinations. Additionally, there are no mandatory gap patterns for MUSIM so it would not be possible to define a test case configuration featuring specific gap patterns. All these factors would make the requirements hard to verify.
Proposal 3: No measurement requirements in network B will be defined by RAN4.
Conclusions
Observation 1: MUSIM gaps do not fulfil any measurement objectives on network A.
Proposal 1: Leverage the priority rule approach developed for Rel-17 concurrent MG enhancement to resolve collisions between MUSIM gaps and measurement gaps.
· FFS: Discuss the relative priority of MUSIM gaps vs. legacy (pre Rel-17) measurement gaps
· FFS: Discuss the relative priority of MUSIM gaps vs. Rel-17 measurement gap enhancements (concurrent MG, pre-configured MG, NCSG)
Proposal 1a: Request RAN2 to introduce optional signaling so that the UE can request the priority level of MUSIM gaps (relative to measurement gaps) via UAI.
Proposal 2: RAN4 will discuss separately how to define and resolve collisions between MUSIM gaps.
Proposal 3: No measurement requirements in network B will be defined by RAN4.
References
[1] RP-213679, Support for Multi-SIM devices for LTE/NR, RAN#94-e.
[2] RP-220955, Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR, RAN#95-e.

8

4

