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Introduction
[bookmark: _Hlk118745634][bookmark: _Hlk118746016]In last meeting RAN4#104bis meeting the discussion related to defining the RRM requirements for the Rel-17 MUSIM gaps continued. A number of baseline agreements were reached which can be used for progressing the next step.
In this paper we address some of the Issues raised in the meeting but for which RAN4 did not yet manage to reach agreement on.

Discussion
On collision between MUSIM and legacy gaps
RAN4 decided to introduce priority for MUSIM gaps. However, the further details were not agreed and we see that RAN4 would at least need to discuss:
· priority among MUSIM gaps (if UE is allocated more than one MUSIM gap pattern)
· priority between MUSIM gaps and non-MUSIM gaps
With non-MUSIM gaps we are referring to measurement gaps which are allocated for any other purpose than MUSIM. Related to this RAN4 agreed following in RAN4#104bis meeting:
Agreements:
· The scope of Rel-17 legacy gaps includes gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17, and Pre-MG and NCSG. 
· Focus on the collision between MUSIMG gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17 in the first stage.
· Investigation on collision between MUSIM gaps and Pre-MG or NCSG will start after the study of Pre-MG/NCSG concurrent with legacy gaps in the Rel-18 feMG WI is stable; related conclusions from Rel-18 feMG WI should be re-checked for the collision handling between MUSIM gaps and pre-MG/NCSG.
· The terminology agreed in Rel-18 FeMG will be re-checked in MUSIM gaps and no impact on scenarios and specification.
Hence, initially we can focus on the collision between MUSIM gaps and gaps configured via GapConfig or via GapConfig-r17 but without preConfigInd-r17 or ncsgInd-r17. 
Regarding how to introduce the priority more discussion was needed:
[bookmark: _Hlk118732152]Issue 1-1-3: Priority of MUSIM against other legacy gaps
· Proposals:
· P1: Up to network configuration 
· Up to NW A configuration if priority field is introduced to MUSIM, otherwise use default priority 
· P2: If an explicit priority level is not provided for MUSIM gaps via signalling, MUSIM gaps are assumed to have higher priority than all measurement gaps configured by the network. 
· P3: Aperiodic MUSIM gap is always prioritized over legacy MG in NW A. 
· P4: When MUSIM gaps collide with legacy MG
· MUSIM paging and AGC occasions should have higher priority than NW-A MG 
· The priority between other MUSIM gaps and legacy MG can be indicated by NW 
In general, we see a bit of a dilemma here. If it would need to up to Network A configuration it seems reasonable to assume that network A has knowledge about what each MUSIM gap is assumed to be used for (purpose). However, if the network does not have such information, network A has no means to make such decision on priority. Hence, RAN4 would first need to decide if there is a need to define priorities among MUSIM gaps, and then secondly if and how to define priority between MUSIM and non-MUSIM gaps. 
[bookmark: _Hlk118743629]RAN4 would first need to decide if there is a need to define priorities among MUSIM gaps
RAN4 would then need to discuss if and how to define priority between MUSIM and non-MUSIM gaps
Once this is decided the work can progress on discussing if network is aware of the purpose of ech MUSM gap and the priority of the related MUSIM gap purpose.
Having a fixed priority where for example MUSIM gaps (or a specific type of MUSIM gaps) would always be of highest priority raises some concern from our side. This would lead to a rather inflexible approach where the only control point from network side would be to allocate and de-allocate the MUSIM gaps. However, this needs more discussion.
Fixed priority where for example MUSIM gaps would always be of highest priority may lead to a rather inflexible solution.
A number of solution proposal were listed addressing collision between MUSIM gap and legacy measurement gap in the last meeting:
· P1: Priority based solution is reused for gap collision handling between MUSIM gap and legacy gaps. 
· Option 1a: For priority-based solution, priorities can be allocated to each existing gap patterns and when two or more gaps collide, only the highest priority gap is kept and all other gaps are dropped 
· Option 1b: Further optimization can also be considered and it FFS at current stage. 
· P2: On top of priority-based solution, RAN4 shall also study the gap sharing based solution, at least for the scenario equal priority is assigned for different gap patterns. 
· P3: When MUSIM gaps collide with legacy MG, RAN4 to differentiate different usages of the MUSIM gaps, such as L3 measurement for cell reselection, paging monitoring etc; 
· The paging for NW-B cannot be dropped when the paging occasion is colliding with MG in NW-A. 
· The SSB for paging AGC retuning in NW-B cannot be dropped when the SSB occasion is colliding with MG in NW-A if the time distance between the SSB and paging occasion is less than 160ms
· Whether priority rule or sharing rule will be applied for other MUSIM gaps is FFS 
· P4: RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities 
Our preference is to define requirements which are not overly complex. Hence, to simplify the solution space we’re fine not to consider equal priority. 
RAN4 does not consider equal priority between MUSIM and legacy gaps.
Whether there is a real need to define different principles based on the MUSIM gap purpose (paging, measurements etc.) is not clear and the actual gain from such behaviour would depend on whether the network would be aware of the MUSIM gap purpose or not.
However, we do recognise the issue also as part of network A being able to protect the Network A operations. For example, it seems reasonable that network A can be assured that the measurement performance in Network A is not negatively impacted by allocating MUSM gaps for Network B monitoring. Therefore, we would like to discuss this in a broader picture where UE and network has a common understanding of the MUSM gaps and how they act together with network A operations.
UE and network should have a common understanding regarding MUSM gaps and how they act together with network A operations.

On collision between different MUSIM gaps
For this topic, a number of open issue were raised for which further discussion is needed:
· Definition of the collision between different MUSIM gaps
· Solutions for collision between different MUSIM gaps
In general, we see that it is the UE which requests MUSIM gaps and hence one can argue that the UE should not request MUSM gap patterns which overlap. If it happens it would be up to UE how to resolve the collision. However, it can also be argued that it is not always possible to fully avoid overlap. But this may depend on how RAN4 decide to define collision between MUSM gaps. 
Regarding the Collision discussion we already in the Rel-17 discussion mentioned that having a collision rule which includes a long proximity period complicates the overall functionality and how to avoid collisions. For example, if RAN4 decide to use the Rel-17 proximity rule of 4ms one can argue that this could have negative overall impact on the Network A operations from having MUSM gaps allocated at the potential MUSIM gap ‘blanking’ could become rather long – especially if no dropping rule is applied as in Rel-17.
In last meeting the dropping rule was proposed and could one solution for the MUSM collision case.
For collision between different MUSIM gaps RAN4 applies the dropping known from Rel-17 discussions.
Such solution of course may depend on that there is a priority among the different MUSIM gaps. Another solution could be MUSIM gap combination in case two gaps are overlapping or colliding. Such solution could be applied in case the impact from a combined MUSM gap would not impact network A operations.
RAN4 to further discuss merging MUSM gaps into a single instance comprising the union of the individual gap instances.
In the end which to apply could be configured by network.

On collision between MUSIM gaps and other signals
Regarding the collision between MUSIM gaps and other signal in network A number of issues were raised:
· Definition of the collision between MUSIM gaps and other signals
· Priority of MUSIM against SMTC, and other L3/ L1 measurement resources
· Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting
Concerning definition of collision between MUSM gaps and other signals it is not fully clear why there would need to be such a definition. For the multi-gap case RAN4 defined the proximity conditions due to UE measurement processing which we do not see would not be relevant when considering MUSM gaps and ‘other signals’. We are in general in agreement that collision could be defined if there is actual overlap between a MUSIM gaps and ‘other signal’.
No need to define proximity for collision between MUSIM gap and ‘other signal’
RAN4 can define collision between MUSIM gap and ‘other signal’ as when there is an actual overlap between a MUSM gap and ‘other signal’
RAN4 to define which signals are assumed included as ‘other signals’

There seems to be a level of overlap between the different issues addressing priority. Our preference is to initially look at this issue from a bit high level approach. MUSIM gaps are allocated by network A based n request from UE. As a MUSIM gap requirement solution, we see it reasonable to discuss that the network A operations, at least in terms of the parts within RAN4 requirements, are ensured to not be at least significantly degraded.
The problem of MUSM gaps is that they are allocated for network B operation (measurements, paging reception, SIB reading etc.) while the gaps are allocated by network A. The impacted network is the allocating network A performance and also the UE performance in terms of potential degraded measurements etc. 
Hence, just giving MUSIM gaps highest priority always is not always a sustainable solution. For example, if Network A has allocated MUSIM gaps to a UE in bad signal conditions, Network A may not realise that the UE, from Network A deployment point of view, need e.g. HO due to delayed L3 measurements and reporting due to MUSIM gaps. And this may lead to e.g. RLM or BFD happening.
RAN4 not to consider only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources.
For example, we assume that MUSIM gaps should not interfere with or increase HO interruption time in Network A.
Regarding the priority of MUSM gaps again UL signals in Network A we have similar concern of the potential negative impacts on Network A operation. 
RAN4 not to consider only having a fixed MUSIM priority over uplink signals, such as PRACH, CSI-RS reporting

Other aspects on priority for MUSIM gaps
in last meeting RAN4 discussed:
Issue 1-4-1: Priority assignment for MUSIM gaps
· Proposals:
· P1: Priority of MUSIM gaps, including both periodic and aperiodic gaps, should be up to NW configuration 
· P2: Whether UE could request priority should be discussed in RAN2 
· P3-a: UE should be allowed to request appropriate priorities for different MUSIM gaps from NW A; 
· Request RAN2 to introduce optional signalling so that the UE can request the priority level of MUSIM gaps 
· P3-b: Regarding priority assignment for MUSIM gaps, network A can fulfil this task with the facilitation from UE side when UE requesting MUSIM gaps. A LS should be sent to RAN2 after RAN4’s solution is stable. 
· P4: Define gap priority for MUSIM gaps that depend on the gap purpose; Network A should be able to configure MUSIM gap priorities for each purpose; RAN4 to study how mobility conditions can be taken into account for the MUSIM gap priorities.  Send LS to RAN2 asking how priority can be specified for MUSIM gaps and legacy gaps. 
We have addressed the issue already in section 2.1 when discussing issue 1-1-3. In order to introduce any priorities for MUSM gaps RAN4 would need to understand the consequences of the priorities – hence, it depends on other issues discussed in this paper.
In general, it is not reasonable to push the complexity to the network unless there are clear agreements on what the different gaps are used for (purpose). Additionally, it is not clear what a MUSIM priority really means if the UE would request a MUSIM gap with priority 4 out of for example 6 possible priorities. And as discussed in section 2.1 MUSIM priorities would likely always be relative to priority between MUSIM and legacy.
Hence, initially RAN4 would need to have a clearer overall understanding of the overall priority concept between MUSIM gaps and also between MUSIM gaps and legacy gaps. During this work, RAN4 would also need to account the operations of the Network A and UE requirements related to network A.
Pushing priority decision to network decision without clear understanding of how priorities are to be used is not preferred.
RAN4 should first agree on the overall priority concept between MUSIM gaps and also between MUSIM gaps and legacy gaps.

Conclusion
[bookmark: _Hlk118746902][bookmark: _Hlk118745699]In this paper we addressed some of the Issues raised in the meeting but for which RAN4 did not yet manage to reach agreement on. Based on the discussion we propose:
1. RAN4 would first need to decide if there is a need to define priorities among MUSIM gaps
RAN4 would then need to discuss if and how to define priority between MUSIM and non-MUSIM gaps
1. Fixed priority where for example MUSIM gaps would always be of highest priority may lead to a rather inflexible solution.
RAN4 does not consider equal priority between MUSIM and legacy gaps.
UE and network should have a common understanding regarding MUSM gaps and how they act together with network A operations.
For collision between different MUSIM gaps RAN4 applies the dropping known from Rel-17 discussions.
RAN4 to further discuss merging MUSM gaps into a single instance comprising the union of the individual gap instances.
No need to define proximity for collision between MUSIM gap and ‘other signal’
RAN4 can define collision between MUSIM gap and ‘other signal’ as when there is an actual overlap between a MUSM gap and ‘other signal’
RAN4 to define which signals are assumed included as ‘other signals’
RAN4 not to consider only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources.
RAN4 not to consider only having a fixed MUSIM priority over uplink signals, such as PRACH, CSI-RS reporting
Pushing priority decision to network decision without clear understanding of how priorities are to be used is not preferred.
RAN4 should first agree on the overall priority concept between MUSIM gaps and also between MUSIM gaps and legacy gaps.
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