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[bookmark: _Toc116995841]Introduction
In the last RAN4 meetings, RAN4 have been discussing the general aspects related to defining UE requirements related to the MUSIM gaps introduced in Rel-17. 
RAN4#108:
No agreements.
RAN4#107:
In Incheon meeting RAN4#107 meeting, RAN4 continued discussing ‘general aspects’ with progress on 2 issues [1]:
· It was agreed not to define any overhead cap for MUSIM gaps (Issue 1-1-2).
· It was agreed not to continue the discussion related to ‘General rule on properties for NW-A and NW-B procedures’ (Issue 1-1-4) under general aspects. 
Additionally, in the RAN4#107 meeting, it was when discussing solutions for collision between different MUSIM gaps, RAN4 will define two solutions for collision handling between different MUSIM gaps:
1) Priority based solution (i.e., network controls the MUSIM gaps priority).
2) “Keep” solution (i.e., keep all collided MUSIM gaps).
It was recommended no longer to discuss any clarifications on the scope under the general aspects. Any such discussion can be under each Issue if/when needed (Issue 1-1-1).
RAN4#106bis:
In RAN4#106bis meeting (e-meeting) some agreements were made related to issue 1-1-3: Total number of gaps when MUSIM gaps are configured. However, one part was left open related to issue 1-1-3 (P4).
RAN4#106:
In the Athens 106 meeting an agreement was reached regarding one-shot RRM mobility procedures where RAN4 agreed that there is no need to consider the collision between SMTC and MUSIM gaps for RRC Re-establishment, RRC Connection Release with Redirection [2].
(Earlier meeting agreements are not listed).
In the last RAN4 meeting in Toulouse (RAN4#108), the discussion related to general aspects continued. Two main aspects are still open:
· Mandatory MUSIM gap patterns.
· Others
The issues related the Others are addressing more the UE behavior and may be RAN2 involvement. In this paper we continue to the discussion while also raising the continued open issue concerning UE capabilities and network feature support.
Additionally, it is not clear if RAN4 Rel-18 MUSIM WI includes any RAN4 related to objective 1:
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].


[bookmark: _Toc116995842]Discussion

Mandatory MUSIM gap patterns
In RAN4#108 meeting in Toulouse the discussion related to defining one or more mandatory MUSIM gaps continued. The outcome from the meeting is captured in the WF [1]:
Issue 1-1-1: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Apple oppo Huawei MTK QC)
· P2: RAN4 to define the mandatory MUSIM gap patterns (CMCC Ericsson Nokia Charter Communications)
· P2-1: RAN4 to define Gap Pattern #14~#17 as the mandatory MUSIM gap patterns (Ericsson) 
· P3: No more discussion if there is no consensus (vivo)
No agreement was reached.
Although we support the introduction of at least 1 or 2 mandatory MUSIM gaps, we believe the current RAN4 MUSIM work is related to defining UE requirements for the MUSIM gaps RAN4 defined in Rel-17, without defining any associated UE requirements. 
However, as mentioned several times during the discussions, the complexity of supporting MUSIM gaps on the network side will be either be very large if the network has to support all possible MUSIM gaps. Alternative is that the network down selects to supporting only a few selected MUSIM gap patterns. This way the network complexity can be greatly reduced. However, the drawback is of course that the network may then not support the MUSM gap(s) requested by the UE and hance cannot allocate one or all requested MUSIM gaps. 
Without any mandatory MUSIM gaps, we see following scenarios:
· Network supports all possible MUSM gaps and hence can handle any MUSIM gap pattern request from any UE in the field.
· Network supports a limited number of MUSIM gaps. MUSIM gaps will only be allocated if the UE requests one or more of the MUSIM gap patterns supported by the network.
From a network perspective it does not seem realistic that network will implement support of all the defined MUSIM gaps.
If the requested MUSM gaps are not supported by the network, this brings up two possible options for the network:
1. Network allocates the requested MUSIM which are supported. Other non-supported MUSIM gaps cannot be allocated to the UE. Drawback of the network not being able to allocate all UE requested MUSIM gaps, is that this may lead to that there will be no applicable UE requirements related to the allocated MUSIM gaps.
2. Network chose not to allocate any MUSIM gaps to the UE if the UE requests one or more MUSM gaps which are not supported by the network. This has the drawback that the UE may have difficulties in performing MUSIM operations in network-B without interfering (causing interruptions) to network-A. And RAN4 has agreed that UE shall not cause any interruptions in network-A due to MUSIM operations in network-B, if UE has requested but is not allocated the requested MUSIM gaps.
Hence, to provide a better overall MUSIM feature we suggest defining 1 or 2 mandatory MUSIM gaps.
Introduce 1 or 2 mandatory MUSIM gaps.
RAN4 can discuss which MUSIM gaps should be mandatory. Such discussion could account any use case and the UE NW-B requirements.

UE overall gap request and bookkeeping
In the last meeting the Issue Others left a couple of aspects open for discussion:
Issue 1-1-2: Others
· Proposals
· P1: UE shall not request MUSIM gaps beyond the UE capacity considering the UEs current configuration (Nokia) 
· P2: UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation (Nokia)
· P3: P1 and P2 are up to UE implementation and no further specification work on them (vivo)
The issue to address here is rather simple: When the UE requests any MUSIM gaps from the network, the network can allocate all the UE requested MUSM gaps irrespective of already allocated non-MUSIM gaps (where non-MUSIM gaps would be any gaps not allocated for MUSIM operations, for example Type-1/2 measurement gaps).
Therefore, it needs to be clear that the UE is assumed not requesting MUSIM gaps which would lead to a violation of the UE measurement capacity taking into account the UEs current configuration, including current measurement gap allocation (both Type-1 and Type 2 gaps).
UE shall not request MUSIM gaps beyond the UE capacity considering the UEs current configuration.
Network must be able to know that if UE requests a number of MUSIM gaps, and all UE requested MUSIM gaps are allocated to the UE, this will not impact current gap configuration beyond what is defined in the specification. For example, if the UE is already configured with a non-MUSIM gap pattern, the UE should not request MUSIM gaps which the UE cannot handle the current gap configuration and the all the requested MUSIM gaps. 

RAN4 has earlier agreed (RAN4#106bis), that allocation of MUSIM gaps does not impact the non-MUSIM gap allocation capability. 
However, following is still open:
· UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
From network point of view this is a very important aspect. Hence, as proposed also in proposal 2, the network can only rely on the MUSIM gaps as per UE requests. The network can only know the UE supported MUSIM gaps from the request and based on this request network can decide to allocate all, some, or none of the requested MUSIM gaps. 
In the situation where the network does allocate all the requested MUSIM gaps to the UE, the network must be able to assume that the UE will also apply all the requested MUSIM.
As it is the UE, which is aware of the UE MUSIM gap capacity and the entity requesting the MUSIM gaps, the UE shall not request more MUSIM gaps than it is capable of handling accounting the current measurement gap allocation.
[bookmark: _Hlk127544036]The UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
Hence, the network must assume that when UE requests MUSIM gaps this is done accounting the current measurement gap allocation. 

[bookmark: _Toc116995848]Conclusion
In the paper, we have been discussing the general aspects related to defining UE requirements related to the MUSIM gaps introduced in Rel-17.
Based on the open issues from last meeting we propose:
1. Introduce 1 or 2 mandatory MUSIM gaps.
1. UE shall not request MUSIM gaps beyond the UE capacity considering the UEs current configuration.
1. The UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
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