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Introduction
Other issues related to MUSIM gaps configured are discussed in RAN4#106 and the outcomes are captured in [1]. Based on [1] the following issues need to be further discussed.
· MUSIM gap overhead
· Order for applying the priority
· Total number of gaps with MUSIM gaps
· Mandatory MUSIM gap patterns
In this paper we will provide our views on other issues related to MUSIM gaps.
Discussion
MUSIM gap overhead
	Issue 5-1-1: MUSIM overhead
· Proposals:
· Option 1: Do not define overhead cap for MUSIM gaps (CMCC vivo Huawei Ericsson Nokia)
· Option 2: Define overhead cap for MUSIM gaps (xiaomi oppo)
· Option 2a: Measurement requirement does not apply when more than one MUSIM gap is configured with MGRP = [20] ms. (xiaomi)
· Option 2b: Measurement requirement does not apply when more than 2 gaps are configured with MGRP<=40ms in an FR. FFS other overhead cap rules.
Recommended WF
Continue discussion


We support option 4 and we do not think it is necessary to define overhead cap for MUSIM gaps.
In Rel-17 con-MG, overhead cap is defined to limit the data interruption and measurement burden for the UE. One difference between legacy MG and MUSIM gaps is that legacy MGs are fully controlled by the NW, and as such it makes sense to define some restrictions in the spec to make sure the MG configuration to the UE is reasonable. MUSIM gaps are requested by the UE. UE should be well aware of the consequent data interruption in NW-A and measurement burden in NW-B, and take them into account when making the request. There is no need to define additional restriction in the spec.
Proposal 1: RAN4 not to define overhead cap for MUSIM gaps.
Order for applying the priority
	Issue 5-1-2: Order for applying the priority when number of colliding MGs is larger than 2
· Proposals:
· P1: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority (vivo oppo Huawei)
· P2: RAN4 to postpone multiple gap collision issue until RAN4 has a clear understanding on MUSIM gaps’ priority. (Ericsson)
· P3: If multiple gaps collide it will be the gap with the highest priority that is used by the UE and other lower priority gaps are dropped. (Nokia)
Recommended WF
Continue discussion


With MUSIM gaps, the number of colliding gaps can be larger than 2, e.g. two MUSIM gaps and one legacy MG. For this case, RAN4 has to discuss the order for applying the priority when the 3 gaps are configured with 3 different priorities. Similar issue has been discussed in RAN4#103-e for concurrent MGs in Issue 2-2-2 in R4-2210478, and we think P1 is a reasonable solution.
Proposal 2: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
Total number of gaps with MUSIM gaps
	Issue 5-1-3: Total number of gaps when MUSIM gaps are configured
· Proposals:
· P1:  Consider only one Rel-17 legacy gap when MUSIM gaps are configured. (vivo)
· P2: (CMCC vivo Huawei Ericsson)
· When MUSIM gaps are configured, as baseline, 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 UE supports con-MG, the number of legacy MGs can be 
· 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. UE shall not request more MUSIM gaps than it is capable of handling with the current measurement gap allocation. (Nokia)
Recommended WF
Continue discussion


For MUSIM gaps, it can be up to 3 periodic and up to 1 aperiodic based on Rel-17 agreement. The question is how many legacy MGs can be configured together with one or more MUSIM gaps. In our view, there can be 2 options:
· Option 1 (without con-MG): 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
· Option 2 (with con-MG): 
· 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
In our view, option 1 should be the baseline which does not rely on con-MG capability. It is noted that MUSIM gaps are per-UE, so with option 1, UE also needs to support per-FR MGs and per-UE MUSIM gaps, but we think it should not be a problem.
Option 2 can be supported when UE supports Rel-17 con-MG capability. The question is whether UE should support this configuration when it supports Rel-17 con-MG, or a new UE capability is needed.
Proposal 3: When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
Proposal 4: When MUSIM gaps are configured, as optional capability, the number of legacy MGs can be 
· 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
Mandatory MUSIM gap patterns
	Issue 5-1-4: Mandatory MUSIM gap patterns
· Proposals 
· P1: No need to discuss further whether to introduce mandatory MUSIM gap patterns (Qualcomm)
· P2: RAN4 to define the mandatory MUSIM gap patterns (Ericsson)
Recommended WF
Continue discussion


The issue has been discussed in Rel-17, and there was no consensus. Our view is still that no need to define mandatory MUSIM gap patterns. Gap pattern to use for MUSIM is up to UE to request which is further depending on NW B configuration, and it is not the case that all NW B operations can be done with a single MUSIM gap pattern. In addition, and RAN2 has agreed that NW cannot configure a different gap pattern than what UE requests, so we do not see the need to define mandatory gap patterns for MUSIM.
[bookmark: _GoBack]Proposal 5: No need to discuss further whether to introduce mandatory MUSIM gap patterns.
Conclusions
In this paper we provided our views on other issues related to MUSIM gaps.
Proposal 1: RAN4 not to define overhead cap for MUSIM gaps.
Proposal 2: Collisions between gaps are resolved sequentially in order of decreasing priority, starting with the gap that has the highest priority.
Proposal 3: When MUSIM gaps are configured, as baseline, the number of legacy MGs can be 
· Up to 1 per-UE MG, or 
· Up to 1 per-FR MG in each FR
Proposal 4: When MUSIM gaps are configured, as optional capability, the number of legacy MGs can be 
· 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
Proposal 5: No need to discuss further whether to introduce mandatory MUSIM gap patterns.
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