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In the last RAN4 meeting, RAN4 discussed the general aspects related to defining UE requirements related to the MUSIM gaps introduced in Rel-17. 
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).
However, two aspects remain open for further discussion after the RAN4#107 meeting [1]:
· Issue 1-1-3: Mandatory MUSIM gap patterns
· Issue 1-1-5: Others
We will address these issues in this paper.
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Mandatory MUSIM gap patterns (1-1-3)
In RAN4#017 meeting in Incheon the discussion related to defining one or more mandatory MUSIM gaps surfaced again. The outcome from the meeting is captured in the WF [1]:
Issue 1-1-3: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Apple oppo Huawei Nokia Qualcomm MTK)
· P2: RAN4 to define the mandatory MUSIM gap patterns (CMCC Ericsson Nokia)
· P3: No more discussion if there is no consensus (vivo)

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 or the network has to down select to supporting only a few MUSIM gap patterns. The network complexity can be greatly reduced if one or two mandatory MUSIM gaps are agreed.
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 of the MUSIM gap patterns supported.
From a network perspective it does not seem realistic that network will implement support of all the defined 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 also the UE NW-B requirements.

Others (1-1-5)
The WF agreed in Incheon included two topics listed under Others:
· Proposals
· P1: UE shall not request MUSIM gaps beyond the UE capacity considering the UEs current configuration.
· P2: UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
The two proposals arise from the following facts: 
· for MUSIM gaps, the assumption is that the UE will only request MUSIM gaps which the UE support.
· Network cannot assume that the UE support other MUSIM gaps than those requested. 
· Network can only configure the UE with some, or all of the UE requested MUSIM gaps, but cannot change any of the requested MUSIM gaps.
Based on these assumptions we discussed in [2] what expectations the network may take as a working assumption when the UE requests MUSIM gaps. Related to this, two aspects remain open related to:
1) MUSIM gaps overhead and UE requested MUSIM gaps.
2) The total number of gaps when MUSIM gaps are requested.

MUSIM gaps overhead and UE requested MUSIM gaps
In the agreed WF [1] it was recommended and agreed not to continue the discussion related to defining MUSIM gap overhead. Hence, it is our understanding that it is therefore up to UE not to request more MUSIM gaps than what the UE can handle.
Therefore, it needs to be captured that the UE is not to request MUSIM gaps beyond the UE capacity taking into account the UEs current configuration, including measurement gap allocation (both Type-1 and Type 2 gaps).
UE is not to request MUSIM gaps beyond the UE capacity considering the UEs current configuration.
Network must be able to be sure that if all UE requested MUSIM gaps are allocated to the UE, this will not impact current configuration beyond what is defined in specification. For example, if the UE is already configured with a gap pattern, the UE should not request MUSIM gaps which the UE cannot handle accosting the current gap configuration. 

The total number of gaps when MUSIM gaps are requested
This issue is related to the issue in section 2.2.1 but is slightly different. We also discussed this in [2] and repeat the discussion here.
In general, when introducing a new feature, it needs to account existing features. Hence, when introducing MUSIM gaps, it needs to work with existing measurement gaps framework without breaking it.
RAN4 needs to consider both UEs and networks which do not support concurrent measurement gaps and UE which do support concurrent measurement gaps.
In RAN4#106bis, following was agreed:
· When MUSIM gaps are configured and Rel-17 Con-MGs is not configured or supported, the number of legacy MGs can be
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
· When MUSIM gaps are configured, when Rel-17 con-MG is configured, the number of legacy MGs can be one of the following cases:
· Up to 2 per-UE MGs
· Up to 2 per-FR MGs in each FR and up to 3 per-FR MGs across FRs
· Up to 1 per-UE MG and up to 1 per-FR MG in each FR
· P3: Allocation of MUSIM gaps does not impact the non-MUSIM gap allocation capability. 

For the 1st part of the proposal, the UE can be allocated with MUSIM gaps in addition to having 1 Per-UE or 2 Per-FR non-MUSIM gaps allocated.
Similar for the 2nd part of the proposal. The MUSIM gap requirements are in addition to the current UE capability requirements for concurrent measurement gaps.
The agreement also means, that a UE supporting MUSIM gaps, the allocation of MUSIM gaps is in addition to allocation capability of non-MUSIM gaps. Hence, allocation of MUSIM gaps does not impact the non-MUSIM gap allocation capability. Non-MUSIM gaps includes both Type-1 and Type-2 gaps.
However, on proposal was left undecided:
· P4: 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 which MUSIM gaps the UE requests. There are no mandatory gaps, and hence the network can only rely on the UE requests supported MUSIM gaps and based on this request decide to allocate all, some, or none of the requested MUSIM gaps. 
In the situation where the network does allocate the UE with all the requested MUSIM gaps, the network must be able to assume that the UE will also apply all the requested MUSIM. Otherwise, this will lead to wasted resources in the system.
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 with the current measurement gap allocation.
[bookmark: _Hlk127544036]UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
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In the earlier meetings RAN4 has progressed well on the general aspects related to the UE MUSIM gap requirements. From RAN4#107 in Incheon two aspects remain open for further discussion after the RAN4#107 meeting [1]:
· Issue 1-1-3: Mandatory MUSIM gap patterns
· Issue 1-1-5: Others
In this paper we addressed these issues and propose:
1. Introduce 1 or 2 mandatory MUSIM gaps.
1. UE is not to request MUSIM gaps beyond the UE capacity considering the UEs current configuration.
1. UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation.
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