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Introduction
[bookmark: _Hlk118745634][bookmark: _Hlk118746016]In last RAN4#105 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 to 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
MUSIM gap priority configuration
On introduction of priority for MUSIM gaps:
RAN4 decided to introduce priority for MUSIM gaps. Additionally, it was agreed:
· Agreements
· Introduction of priorities for MUSIM gaps 
· Each periodic MUSIM gap can be assigned with a different priority
· FFS whether aperiodic MUSIM gap shall be assigned with a priority level
· FFS on relation between MUSIM priority level and priority levels for other MGs
· Option 1: the priority level of MUSIM shall be configured in a way to be comparable to priority of other MGs
Our understanding is that according to RAN2, MUSIM gaps cannot collide. This applies to periodic MUSIM gaps. There may be collision between periodic and aperiodic MUSIM gaps.
Periodic MUSIM gaps cannot collide.
Periodic and aperiodic MUSIM gaps may collide.
Additionally, we also understand that there may be collisions between MUSIM and non-MUSIM gaps.
MUSIM and non-MUSIM gaps may collide.
This information seems to be of relevance for the RAN4 discussion related to how to define priorities among different MUSIM gaps and priorities between MUSIM gaps and non-MUSIM gaps.
Hence, it seems that there is no need to define different priorities for periodic MUSIM gaps as they cannot collide. RAN4 can inform RAN2 about any restrictions in gap allocation to ensure that network will not allocate overlapping MUSIM gaps. Alternatively, it must be up to UE MUSIM gap request to ensure that periodic MUSIM gaps do not overlap.
Anyway, since the RAN4 agreement in Toulouse seems to be against RAN2 agreement, the RAN4 agreement needs to be considered and we suggest that there can be one priority for periodic MUSIM gaps.
Periodic MUSIM gap can be assigned with a priority. Same priority applies to all periodic MUSIM gaps.
For the aperiodic MUSIM gaps, as they may collide, it may be useful to be able to assign different priority for aperiodic gaps. This would address any possible collisions.
Aperiodic MUSIM gaps can be assigned with different priorities.
For the issue of collisions between MUSIM gaps (periodic and aperiodic) and non-MUSIM gaps, there are at least a couple of ways to address this:
1. MUSIM gaps are always higher priority than non-MUSIM gaps, or
2. Non-MUSIM gaps are always higher priority than MUSIM gaps, or
3. Priority of MUSIM is always comparable to the priority of non-MUSIM gaps.
In general, we see that it should be up to the configuring network (Network A) to set any priority related to measurement gaps,  including MUSIM gaps.
MUSIM gap priority setting is up to network (Network A) discretion. 
From flexibility point of view, now when there are no mandatory MUSIM gap pattern, we see that option 3 is more practical in terms of network configuration.
Priority of MUSIM is always comparable to the priority of non-MUSIM gaps.

Priority/usage indication on MUSIM gaps from UE side:
In last meeting we had long discussion related to Priority/usage indication on MUSIM gaps from UE side. Following was agreed:
· Agreements
· When requesting MUSIM gap UE can provide an assistance information for gap priority selection
· Detailed assistance information and signalling details are FFS
· Option 1: UE indicates its preferred priority per each MUSIM gap
· Option 2: UE indicates a 1-bit flag per each MUSIM gap to indicate the highest priority level
· Option 3: UE indicates which MUSIM gap is used for paging
· Option 4: UE indicates the index of one MUSIM gap with the highest preferred priority
· Option 5: leave signalling details up to RAN2
· Other options are not precluded
Initially, we see no reason for RAN4 to discuss signalling details as this is up to RAN2 to design. Hence, RAN4 need to discuss what needs to be possible to indicate/signal – not how. 
For the different options it is our understanding that RAN2 has already discussed option 3 and it was not agreed in RAN2. Therefore, we see no reason for RAN2 to rediscuss this option.
RAN2 has already discussed option 3 and it was not agreed in RAN2.
No need to indicate ‘purpose’ in the assistance information to the network.
Based on the former observations and proposals, there is no reason to have separate indication per periodic MUSIM gap. Therefore, we see no reason for option 1 or option 2. 

There is only a need to have separate priority indication between periodic MUSIM gap and aperiodic MUSIM gaps
Aperiodic MUSIM gaps can be assigned with different priorities which are different than the priority of the periodic MUSIM gaps.
Option 4 seems unclear to us. Our preference is to have simple and clear explicit indication of the gap priority. There is no need to have more priorities than the UE can be allocated different MUSIM gaps. Hence, if UE can be configured with 3 periodic MUSIM gaps and 1 aperiodic MUSIM there is in fact not a need for more than 2 priorities for MUSIM gaps.
RAN4 should define simple and clear explicit indication of the MUSIM gap priorities.
Based on this we see a need to define the priorities according to the need. Hence, to summarize our view on the number and need concerning MUSIM gap priorities:
· 1 single priority applicable for all periodic MUSIM gaps.
· 1 priority for each aperiodic MUSIM gap.
· MUSIM gap priorities shall be explicit and different.
· MUSIM gap priorities shall be unique when compared to non-MUSIM gaps
· MUSIM gaps and non-MUSIM gaps cannot have same priority.

MUSIM gap priority configuration:
Our view is that it is not a problem that the UE assists the network with possible MUSIM priority information. However, the priority information details need clarification. Our view is that the UE can give MUSIM gap priority assistance information. Hence, priority information related to the requested MUSIM gaps.
UE can give MUSIM gap priority assistance information.
It will, however, be the network A who will need to assign the MUSIM gap priorities relative to any possible non-MUSIM allocated gaps. Therefore, we see it is important that any priorities between MUSIM and non-MUSIM gaps are possible to arrange in a relative manner.
It shall be possible to arrange priorities between MUSIM and non-MUSIM gaps.

Priority setting for particular MUSIM gaps:
We have stated our view on this above. UE may indicate MUSIM gap priorities as indicated above. We do not see a need to indicate only priority for one specific MUSIM gap. If one MUSIM gap is requested, then of course only one priority is indicated. However, if more MUSIM gaps are requested UE must indicate priority for all or none.
If UE requests more MUSIM gaps then UE must indicate priority for all MUSIM gaps or none.

On priority between Type-2 MG and MUSIM gaps:
UE can indicate priority assistance for MUSIM gaps. There is no need for UE to indicate information related to non-MUSIM gaps.
There is no need for UE to indicate information related to non-MUSIM gaps.

On collision between different MUSIM gaps
As discussed earlier, our understanding is that according to RAN2, MUSIM gaps cannot collide. This applies to periodic MUSIM gaps. There may be collision between periodic and aperiodic MUSIM gaps.
Periodic MUSIM gaps cannot collide.
Periodic and aperiodic MUSIM gaps may collide.
Hence, there is only a need to discuss collisions between periodic MUSIM gaps and aperiodic MUSIM gaps. 

Definition of the collision between different MUSIM gaps:
As it is the UE which request the MUSIM gaps, and periodic MUSIM gaps cannot collide, we do not see a great need to define collisions except if they are partially or fully overlapping. It may not be necessary to define any proximity as in concurrent gaps.
[bookmark: _Hlk127570738]No need to define any proximity as in concurrent gaps.

Solutions for collision between different MUSIM gaps:
Only collisions between periodic MUSIM gaps and aperiodic MUSIM gaps needs to be considered. We see this handled sufficiently well by priority handling.
Collision between periodic and aperiodic MUSIM gaps are handled by priorities. 

Conditions to use the MUSIM gap kept/merged solution during collision between MUSIM gaps:
Basically, we can summarize this as conclusion of the two former issues: We do not necessarily see a need to define proximity conditions like defined for concurrent measurement gaps. This may only add to the complexity of handling MUSIM gaps and handling MUSIM gaps together with other non-MUSIM gaps. 
Any partial or full overlap between MUSIM gaps is handled by the assigned priorities. It is clear, simple and straight forward.
No special solution during collision between MUSIM gaps is needed besides priorities.

On collision between MUSIM and legacy gaps
A couple of topics were left for further discussion.
Solutions for collision between MUSIM gap and Type-2 MG:
As discussed, the UE may indicate UE assistance information for the MUSIM priorities which may be used by the network. For Type-2 MG for which the UE may have priorities assigned, it should be straight forward for the network to assign separate and unique priorities for each assigned gap.
There was a discussion related to gaps of same priority. However, our proposal is exactly such that it is not possible to assign same priority for any gaps. We do not see any real practical use case for such scenario currently. 
It shall not be possible to assign same priority for any gap.

Solutions for collision between MUSIM gap and Type-1 MG or gap configured without priority:
This problem was raised already in Rel-17 when discussing concurrent measurement gaps. However, the group did not manage to reach an agreement on the issue in Rel-17. For concurrent gaps RAN4 agreed:
	The requirements of concurrent measurement gaps in section 9 shall not apply when a gap without assigned priority is configured simultaneously with any other gap(s) that affect serving carriers in the same FR and the measurement gaps are colliding with each other.




Whether this is good enough also for this scenario can be discussed further, but at least the Rel-17 solution for concurrent gaps can be used baseline.
Rel-17 solution for concurrent gaps for collisions between gaps without assigned priority can be re-used.
Alternative is to enable network to assign MUSIM gaps with a lowest priority which then also applies relative to Type-1 MG or gap configured without priority.



On collision between MUSIM gaps and NW A signals
Definition of the collision between MUSIM gaps and L1/L3 measurement resources:
It was agreed:
· Agreement
· A L1/L3 measurement resource is considered to be [partially or fully] overlapped with a periodic MUSIM gap if it [partially or fully] overlaps a MUSIM gap occasion in time domain
· A L1/L3 measurement resource is considered to be [partially or fully] overlapped with an aperiodic MUSIM gap if it [partially or fully] overlaps that aperiodic MUSIM gap occasion in time domain
To clarify our view here this agreement means when an L1/L3 RS is partially or fully overlapping with a particular MUSIM gap. And this is per gap. Hence, if an RS overlaps in one aperiodic manner with a MUSIM gap this is not considered partially overlapping.
Hence, this needs to be clarified, for example:
· A L1/L3 measurement resource is considered to be [partially or fully] overlapped with a MUSIM gap if it is [partially or fully] overlapping with the MUSIM gap occasion in time domain
Clarify the Definition of the collision between MUSIM gaps and L1/L3 measurement resources.
A L1/L3 measurement resource is considered to be [partially or fully] overlapped with a MUSIM gap if it is [partially or fully] overlapping with the MUSIM gap occasion in time domain
There is no reason to distinguish between periodic and aperiodic MUSIM gaps.

Priority of MUSIM against SMTC, and other L3/ L1 measurement resources:
In the last meeting 4 proposals were discussed. Our concern having fixed priority of the MUSIM gaps over SMTC/SSB for L3/L1 measurement is on the serving Network A and UE impact.
The difference between existing gaps assigned for measurements is that these measurement and gaps are assigned for example for the purpose of mobility. Hence, when allocated for mobility it makes sense that they have high priority to enable the UE to perform the measurements.
MUSIM gaps are not assigned for the purpose of ensuring the mobility in Network A. They will on the other hand have direct impact on the mobility and link robustness in network A. We do not see such impact being severe if the UE is in good signal conditions. However, at cell edge it may impact the UE measurement performance. Especially if UE has requested multiple MUSIM gaps.
We feel this aspect needs more discussion.
RAN4 to consider other options than only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources.

Priority of MUSIM against uplink signals, such as PRACH, CSI-RS reporting:
In last meeting it was mentioned that RAN2 has already addressed this and RAN2 has reached agreement related to MUSIM gaps vs uplink transmission. Hence, there may therefore not be a need for RAN4 to repeat such discussion. 


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. Periodic MUSIM gaps cannot collide.
Periodic and aperiodic MUSIM gaps may collide.
MUSIM and non-MUSIM gaps may collide.
1. Periodic MUSIM gap can be assigned with a priority. Same priority applies to all periodic MUSIM gaps.
Aperiodic MUSIM gaps can be assigned with different priorities.
MUSIM gap priority setting is up to network (Network A) discretion. 
Priority of MUSIM is always comparable to the priority of non-MUSIM gaps.
RAN2 has already discussed option 3 and it was not agreed in RAN2.
No need to indicate ‘purpose’ in the assistance information to the network.
There is only a need to have separate priority indication between periodic MUSIM gap and aperiodic MUSIM gaps
Aperiodic MUSIM gaps can be assigned with different priorities which are different than the priority of the periodic MUSIM gaps.
RAN4 should define simple and clear explicit indication of the MUSIM gap priorities.
UE can give MUSIM gap priority assistance information.
It shall be possible to arrange priorities between MUSIM and non-MUSIM gaps.
If UE requests more MUSIM gaps then UE must indicate priority for all MUSIM gaps or none.
There is no need for UE to indicate information related to non-MUSIM gaps.
Periodic MUSIM gaps cannot collide.
Periodic and aperiodic MUSIM gaps may collide.
No need to define any proximity as in concurrent gaps.
Collision between periodic and aperiodic MUSIM gaps are handled by priorities. 
No special solution during collision between MUSIM gaps is needed besides priorities.
It shall not be possible to assign same priority for any gap.
Rel-17 solution for concurrent gaps for collisions between gaps without assigned priority can be re-used.
Clarify the Definition of the collision between MUSIM gaps and L1/L3 measurement resources.
A L1/L3 measurement resource is considered to be [partially or fully] overlapped with a MUSIM gap if it is [partially or fully] overlapping with the MUSIM gap occasion in time domain
RAN4 to consider other options than only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources.
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