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Introduction
At RAN 95 meeting the revised WI “Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR” [1] was approved. The objectives are: 

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].

2. Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· The following MUSIM gap requirements are considered 
· Measurements in Network A
· Measurements in Network B in RRC idle/inactive
· Note: it is up to RAN4 decision whether to define requirements for Network B.
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed
· Identify impacts on L1 measurements, RLM/BFD and L3 measurements and specify corresponding UE requirements, if necessary, when MUSIM gap(s) are configured, for the following scenarios [RAN4]
· Only MUSIM gap(s) are configured
· MUSIM gap(s) and legacy measurement gap are configured
· Note: requirements are applicable to MUSIM gaps defined in Rel-17 MUSIM WI (LTE_NR_MUSIM) 
The RAN4 part has been discussed for a few meeting and agreements can be found at [2], [3] [4] and [5]. In this contribution we provide our further considerations on priority and gap collision handling for this WI.
Discussion
MUSIM gap priority configuration
Issue 2-1-2: Priority/usage indication on MUSIM gaps from UE side
· Proposals
· When requesting MUSIM gap UE can provide an assistance information for gap priority selection
· Option 1: UE indicates its preferred priority per each MUSIM gap (Apple xiaomi vivo Huawei Qualcomm MTK)
· Option 1-1: UE indicates a priority level (4 levels) within MUSIM gaps (Huawei)
· Option 1-2: Reuse gapPriority-r17 IE and the associated priority levels (16 levels defined in Rel-17) to request and assign priorities to MUSIM gaps (Qualcomm)
· Option 2: UE indicates the MUSIM gap with the highest priority level (Charter oppo)
· Option 3: UE sends the UAI to indicate which MUSIM gap is used for paging; RAN4 sends LS to RAN2 to ask adding the UAI at least for paging gap (Ericsson)
· Option 4: UE shall not indicate usage information of MUSIM gaps to NW A (Qualcomm Nokia); 
· Option 4a: specific priorities shall not be imposed for MUSIM gaps based on their usage. (Qualcomm) 
· Option 5: If UE requests more MUSIM gaps then UE must indicate priority for all MUSIM gaps or none (Nokia)
· Agreements
· UE can optionally indicate its preferred priority for all or a subset MUSIM gaps
· It is up to NW A on how to use this information
Recommended WF
· Focus and discuss how UE “UE can optionally indicate its preferred priority for all or a subset MUSIM gaps”
For the Priority/usage indication on MUSIM gaps from UE side, it was agreed that UE can optionally indicate its preferred priority for all or a subset MUSIM gaps and it is up to NW A on how to use this information. Regarding the detailed design on how a UE indicate its preferred priority for MUSIM gaps, no matter a UE indicate priority for all or a subset MUSIM gaps, identical solution should be used for a UE to indicate its MUSIM priority. 
Regarding the solution, there are two options for a UE to indicate its preferred priority for MUSIM gaps, option 1-1 and option 1-2. To our understanding there is no other alternatives for a UE to indicate its MUSIM priority other than option 1-1 and option 1-2. Hence RAN4 should do down-select between option 1-1 and option 1-2. Between option 1-1 and option 1-2, option 1-1 is slightly preferred since it use less bits and the necessity for a UE to indicate an absolute priority which is directly comparable to a priority allocated by a NW A for a particular gap. 
Proposal 1: No matter a UE indicate it preferred priority for all or a subset MUSIM gaps, identical solution should be used for a UE to indicate a particular MUSIM priority.
Proposal 2: On how a UE indicate its preferred priority for MUSIM gaps, down-select from option 1-1 or option 1-2 and option 1-1 is preferred. 

Issue 2-1-3: MUSIM gap priority configuration
· Proposals
· P1: MUSIM gaps’ priority are up to NW-A configuration (Apple CMCC vivo MTK Nokia)
· P1-1: Periodic MUSIM gaps’ priority are up to NW-A configuration (Huawei)
· Note: For P1 and P1-1, whether there is any constraint and the constraints are discussed at issue 2-1-3-1
· P2: Hybrid priority configuration (Ericsson)
· MUSIM paging gap can have higher priority than NW-A’s MGs
· The priority for other MUSIM gaps and NW-A’s legacy MGs is up to NW’s configuration 
· When UE doesn’t inform the paging gap to NW-A, all MUSIM gap’s priorities are configured up to NW-A.
Recommended WF
Close this issue based on the following agreement, remaining issues could be discussed at 2-1-4 if there is any
· Agreements
· The priority level of MUSIM gaps should be configured/allocated by NW A

Issue 2-1-4: Constraints on MUSIM gap priority configuration from NW A
· Proposals
· When MUSIM gaps’ priority are up to NW-A configuration
· P1: NW A maintaining the same relative priorities requested by the UE (Qualcomm vivo MTK)
· P1a: If UE requests two MUSIM gaps with the same priority X and if the network configures both gaps, then both gaps must be assigned a common priority X’. X’ may or may not be equal to X. (Qualcomm)
· P1b: If UE requests MUSIM gap1 with priority X1 and MUSIM gap2 with priority X2, where X1 > X2, and if network A configures both gaps, then both gaps must be assigned priorities X1’ and X2’ such that X1’ > X2’. X1’ may or may not be equal to X1. X2’ may or may not be equal to X2. (Qualcomm)
· P3: NW A could allocate higher priority for MUSIM gaps with longer MGRP (vivo)
· P4: NW A treat the MUSIM gaps with the highest/second highest priority indicated by UE as aperiodic MUSIM gap or MUSIM gap for paging purpose (implicitly indicated); NW A could configure relative higher priority for these MUSIM gaps (vivo)
· P5: MUSIM paging gap and aperiodic gap can have higher priority than NW-A’s MGs (Ericsson)
· P6: 1 single priority applicable for all periodic MUSIM gaps. 1 priority for each aperiodic MUSIM gap. Aperiodic MUSIM gaps can be assigned with different priorities to the priority of the periodic MUSIM gaps (Nokia)
Recommended WF
Continue discussion

At previous RAN4 meeting it was agreed that the priority level of MUSIM gaps should be configured/allocated by NW A however whether there is any constraint when NW A allocates MUSIM gap’s priority could be further discussed. 

Regarding P1, the solution suggested by P1 is further illustrated by the following figure: 


Figure 1 MUSIM priority indication and MUSIM/MG priority configuration
In figure 1, a UE can indicate its preferred MUSIM gap priority P1, P2 and P3 to NW A and P1 > P2 > P3. At the left figure, NW A plan to allocate MG 1 and MG 2 and MUSIM gap, after getting UE’s MUSIM priority preference, NW A will configure priority to both MG1/MG2 and MUSIM gaps and the new priority for MUSIM gap 1, 2 and 3 are P1’, P2’ and P3’ with P1’>P2’>P3’. This means the initial MUSIM gap priority preference indication from UE side only indicates the relative priority order among all MUSIM gaps it applies. The network can adjust the absolution priority level of MUSIM gap by jointly considering the priority allocating for MUSIM and general MGs while the relative order of MUSIM gap priority indicated by the UE is kept the same.  
At the right side of figure 1, it illustrates the scenario where legacy measurement gap with priority x and y have already been allocated and priority x is the highest priority level. After getting the priority indication of P1, P2 and P3 for MUSIM gap from UE, NW A can assume the MUSIM gap with the highest priority will be an aperiodic MUSIM gap or periodic MUSIM gap used for paging purpose. Then NW A can configure the priority level for MUSIM gap and reconfigure the priority level of already existing measurement gaps at the same time while keep the relative priority for each group. Hence P1’ > P2’ > P3’ and x’ > y’. The difference, compared with the left figure is at this instance it is possible to have P1’ > x’, i.e., even if the highest priority has already been allocated for an existing gap, it is feasible to re-adjust the priority level among all gaps to ensure some particular gaps to have the highest priority. 
To our understanding, P1 can maximize the benefit of the mechanism where a UE indicates its preferred priority for MUSIM gaps. However there may be concern if NW A always follow the relative priority indicated by a UE as suggested by P1. Hence a compromise solution is the NW A is not required to maintain the relative priority of a particular MUSIM gap when the MGRP of that particular MUSIM gap is less than a threshold. 
P1b is a further illustration of P1 and can be combined with P1. 
P1a is related to how NW A treats MUSIM gap with equal priority indicated by a UE. Since this is related to whether MUSIM gap can be allocated with equal priority or not, this proposal can be decoupled with P1 which suggest relative priority order of MUSIM should be kept. If it is agreed that MUSIM gap could have same priority, then P1a should be used. 
Proposal 3: when NW A allocates MUSIM gap’s priority, NW A will keep the same relative priority order indicated by a UE, i.e., P1. 
Proposal 4: when NW A allocates MUSIM gap’s priority, NW A will keep the same relative priority order indicated by a UE. However NW A is not required to keep the relative priority order for a particular MUSIM gap when the MGRP of that particular MUSIM gap is less than a threshold, in this scenario NW A will still keep the same relative order of the other MUSIM gaps except for that particular MUSIM gap. 
Proposal 5: If it is agreed that MUSIM gap could have same priority, P1a should be used. 
Based on agreements from previous meeting, a UE shall not indicate the usage of a particular MUSIM hence P5 is not feasible any more. 
For P6, it is already agreed that a UE can indicate its preferred priority for MUSIM gaps to NW A and priority of MUSIM gap will be allocated by NW A. It is not necessary to enforce all periodic MUSIM gaps to have the same priority since this will limit the implementation flexibility of both NW A side and UE side.  
Proposal 6: For issue 2-1-4, constraints on MUSIM gap priority configuration from NW A, it is not necessary to  consider P5 and P6. 

Issue 2-1-5: Priority setting for aperiodic MUSIM gaps
· Proposals
· P1: When collides with legacy measurement gaps or MUSIM gaps, aperiodic gap shall be kept (Apple ZTE oppo vivo Huawei Ericsson)
· P2: Prefer to allocate priority level for aperiodic MUSIM gap (Charter xiaomi ZTE vivo Qualcomm Nokia)
· P3: No need to assign priority of aperiodic MUSIM gap (Apple Huawei Ericsson ZTE) 
· P4: It is not mandatory to assign priority for an aperiodic MUSIM gap and the highest priority is assumed by default (oppo MTK)
Recommended WF
Continue discussion
Regarding the priority setting for aperiodic MUSIM gaps, basically there are two different options, the first option is to allocate priority for aperiodic gap and the second option is “no need to assign priority for aperiodic MUSIM gap. To our understanding it is better to have priority for MUSIM gap to have a consistent design. In order to make progress, a compromise way could be the aperiodic MUSIM has its priority however it was always allocated the highest priority by the NW A. 
Proposal 7: For the priority for aperiodic MUSIM gap, allow aperiodic MUSIM gap to have its own priority. The highest priority will always be allocated for the aperiodic MUSIM gap by NW A. 
On collision between different MUSIM gaps
For the collision between different MUSIM gap, the following issues had been discussed at previous RAN4 meeting. The key question is related to issue 2-2-2, i.e., which solution should be used when MUSIM gap collides. 
Issue 2-2-1: Definition of the collision between different MUSIM gaps 
· Proposals
· Option 1: The gap proximity condition for the Rel-17 concurrent gap collision should be reused for the collision between different MUSIM gap when priority rules are used to handle the collision between MUSIM gaps (Apple CMCC ZTE oppo xiaomi vivo MTK)
· Option 2: No definition for collisions between MUSIM gaps is needed. (Huawei Nokia)
· Option 3: No collisions between MUSIM gaps that have the same priority level (Qualcomm).
Recommended WF
Continue discussion
For the issue issue 2-2-1, if there is a consensus to at least use priority based rule as the base to handle MUSIM gap collision, it is straightforward to use option 1 as the definition of the collision between different MUSIM gaps. 
Proposal 8: For Issue 2-2-1: Definition of the collision between different MUSIM gaps, support option 1.  

Issue 2-2-2: Solutions for collision between different MUSIM gaps
· Proposals
· Option 1: Priority based solution is used for collision between different MUSIM gaps (Apple oppo vivo MTK)
· Option 1a: Priority based solution is used for collision between different MUSIM gaps, if multiple MUSIM gaps are assigned different priority levels (Qualcomm)
· Option 2: Keep solution (keep all collided MUSIM gap) is used when different MUSIM gaps collide (Huawei)
· Option 2a: Keep solution is used under particular conditions (xiaomi vivo oppo Ericsson Qualcomm)
· Option 3: Consider combine both option 1 and 2 as the solution (ZTE)
· Option 3a (ZTE): 
· The aperiodic gap has higher priority than other periodic gaps, the priority handling rule shall be used if it collides with the periodic gaps (except the paging gap).
· The paging gap should not be dropped, the kept/merged solution is used if the second gap is paging gap.
· Otherwise, the priority handling rule will be used among MUSIM gaps.
· Option 4: Collision between periodic and aperiodic MUSIM gaps are handled by priorities (Nokia)
Recommended WF
Continue discussion
Regarding solution for MUSIM gap collision, the first argument is whether the collision can be fully avoided by UE applying appropriate gap patterns. Figure 2 shows 2 cases for MUSIM gap collision. At the left side when MUSIM gap pattern 1 and gap pattern 2 collides and gap 1 has relative high priority. After priority based gap collision, some gaps of gap pattern 2 are dropped. Actually, the collision between MUSIM gap pattern 1 and pattern 2 can be avoided if a UE applies gap pattern 3 instead of gap pattern 2 providing the multiple of periodicity between the 2 different MUSIM gap pattern is 2. However, at the right side of figure 2, the gap collision cannot be avoided or it is impossible to create the left gaps after applying priority based gap collision solution.  
Observation 1: The collision between MUSIM gaps cannot be avoided through UE applying appropriate MUSIM gap patterns. 

 
Figure 2 Collisions between different MUSIM gaps
For option 2, in Rel-17 concurrent gap WI, the fundamental assumption is that different gaps are used to measure different MOs at different frequency layer and when two gaps collide, it is very hard to keep both two gaps due to RF retune. However for the MUSIM gaps, two gaps may measure different MOs at the same frequency layer and under this scenario, it is possible to keep both MUSIM gaps. On other hand, when two gaps measure MOs at different frequency layer or when the conditions for keeping all collided MUSIM gaps are not satisfied, priority based solution could be used for MUSIM gap collision handling. 
Proposal 9: For collision between different MUSIM gaps, priority based rule should be used as baseline; Keep solution in option 2 could be used when corresponding conditions are satisfied. 



Issue 2-2-3: Conditions on “keep solution” is used during collision between different MUSIM gaps
· Proposals
· Keep solution (keep all collided MUSIM gap) is used when
· P1: Conditions when “keep solution” are used (vivo):
· when the collided MUSIM gaps are not physically overlapping and the distance between them is less than 4ms; 
· UE has the capability to handle the two collided MUSIM gaps when they are not overlapped however the distance between them is less than 4 ms
· These “kept” MUSIM gaps measure MOs at the same frequency layer (xiaomi)
· P2: Keep collided MUSIM gaps only when the involved MUSIM gaps are configured with the highest priority, and the time distance is smaller than X[ms]. FFS: the value of X (oppo)
· P3: When the time duration between the two closest gap occasions within the two measurement gap patterns is shorter than [4]ms (Ericsson) 
· if the second gap occasion is for paging, UE should keep both gap occasions
· P4: Keep all MUSIM gaps when these MUSIM gaps have the same priority level, regardless of proximity or overlap between them (Qualcomm)
Recommended WF
Continue discussion
Regarding conditions when collided MUSIM gaps can be kept, the intention of proposal 1 is illustrated in figure 2. If the two MUSIM gaps are not physically overlapping and the distance is less than 4ms, as illustrated in the middle of figure 3, and they are used to measure the object at the same frequency layer, both MUSIM gaps can be kept. 
Physically overlapping FFS on non-dropped conditions
 
d >4ms two separate gaps
d<4ms both gaps are kept

Figure 3 Conditions for keep solution when multiple MUSIM gaps collide
However some conditions mentioned above, for example when two collided MUSIM gaps measure different MOs at the same frequency layer, may not be aware of by NW A. Proposal 4 could be an alternative conditions where when a UE wants to use keep solution for two particular MUSIMs, it can simply indicate same priority for these two MUSIM gaps to the NW A. 
Proposal 10: For collisions when keep solution is used, support P1 or P4. 
On collision between MUSIM and legacy gaps
Issue 2-3-2: Solutions for collision between MUSIM gap and Type-1 MG or gap configured without priority
· Proposals
· P1: When a MUSIM gap collides with a legacy MG, requirements shall not apply if any one of the collided gaps is not assigned a priority. (Huawei vivo Nokia)
· P2: MUSIM gaps are assumed to have higher priority than a Type-1 MG when either MUSIM gaps or Type-1 MG (or both) are not assigned priorities by the network. (Qualcomm)
· P3: Collision is be handled based on the MGRP of the collided gaps (Ericsson MTK)
· P3-1: Prioritize the gap with longer MGRP for the following MUSIM collision scenarios (Ericsson)
· Any of the collision gaps is Type-1 MG;
· NW-A doesn’t configure a priority associated with any of the collision gaps
· P4: The sharing rule solution could be considered. (xiaomi)
Recommended WF
FFS on solutions for this issue. 
· Type-1 MG: Gap(s) configured via GapConfig without suffix
· Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17

Regarding issue 2-3-2, it is unclear the intention when NW A support Rel-18 MUSIM gap functionality, which will use priority based rule to handle the collision between Type-2 MG and MUSIM gaps, however still configures a Type-1 MG using Rel-16/15 GapConfig signalling or configures a Type-2 MG without priority. Similar issue has been discussed in the Rel-17 Concurreng gap WI and “no requirement solution” has been used for this scenario, which means to our understanding, this kind of network configuration is not encouraged. Hence, for this issue we support P1.  
Hence scenario where NW-A allocates MUSIM gaps with priorities and allocate legacy gap without priorities at the same time is unclear and rare. 
Proposal 11: For collision between MUSIM gap and Type-1 MG or gap configured without priority, support P1, i.e., when a MUSIM gap collides with a MG, requirements shall not apply if any one of the collided gaps is not assigned a priority.
On collision between MUSIM gaps and other signals
The discussion on the collision between MUSIM gaps and other signals has been discussed at previous meeting on the following issues. It should be noted that the MUSIM gaps are MUSIM gap left after collision handling between different MUSIM gaps and collision handling between MUSIMG gaps and legacy gaps. The impact on the performance of L1/L3 measurements and other procedures due to the introduction of MUSIM gaps can be concluded after solving the collision issue in this section. 
Issue 2-4-1: Definition of the collision between MUSIM gaps and L1/L3 measurement resources
· Proposals
· P1: Update agreement at RAN4 105 as the following: (xiaomi vivo Ericsson)
· 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
· P2 (Nokia):
· 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
Recommended WF
Continue discussion
At RAN4 105 meeting the following agreements were achieved with [] on some wording:
· 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
During the discussion there was argument regarding the meaning of the terms in [4]. To our understanding the overlapping between a L1/L3 measurement reference resource or a SMTC occasion and a periodic gap could have the following cases: fully-overlapped; fully-partial overlapped; partially-fully overlapped and partially-fully overlapped. On the other hand the definition on the overlapping between L1/L3 measurement resource or SMTC occasion and legacy MG do not differentiate these cases and simply consider the overlapping for one occasion, for example, for example, the definition of collision between the resource for RLM and gap is defined below at section 8.1.2 of [6]:
[image: ]
Since there maybe concerns that the wording “partially or fully” in [] may have some ambiguity. One solution is to fully follow the overlapping definition between an L1/L3 measurement resource or an SMTC occasion and legacy measurement gap and remove the wording in [], the updated definitions are as below:
· A L1/L3 measurement resource occasion or an SMTC occasion is considered to be overlapped with a periodic MUSIM gap if it overlaps a periodic MUSIM gap occasion 
· A L1/L3 measurement resource or an SMTC occasion is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion 
Proposal 12: For the overlapping definition between MUSIM gaps and L1/L3 measurement resources/SMTC, suggest to remove the wording in [] and the definition is as below: 
· A L1/L3 measurement resource occasion or an SMTC occasion is considered to be overlapped with a periodic MUSIM gap if it overlaps a periodic MUSIM gap occasion 
· A L1/L3 measurement resource or an SMTC occasion is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion 

Issue 2-4-2: Priority of MUSIM against SMTC for L3/ L1 measurement 
· Proposals
· P1: MUSIM gaps have higher priority when colliding with SMTC/SSB for L3/L1 measurement (collisions between L3/L1 measurement resources and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources and measurement gaps) (Apple xiaomi oppo vivo Huawei Ericsson MTK)
· P2: RAN4 shall strike for optimization between MUSIM gaps and SMTC/L1 in NW A. (Apple)
· P3: RAN4 to consider other options than only having a fixed MUSIM priority over SMTC, and other L3/ L1 measurement resources (Nokia, Ericsson)
Recommended WF
Continue discussion

Currently a UE performs L1 measurement outside any measurement gap and this should apply for MUSIM gap as well. For L3 measurement, it was agreed that MUSIM gap is only used for network B MUSIM purpose and not used for any purpose of network A, hence network A layer 3 measurement is only performed outside MUSIM gap. 
Using intra-frequency measurement without gap for L3 measurement requirements when concurrent gaps are configured as an example (same principles are used for L1 measurement), the scaling factor depends on the ratio between the total available L3 occasions within W and the available measurement occasions after collision handing between L3 and concurrent gaps which are after gap collision handling. The requirement implies non-dropped concurrent gap has a higher priority against L1/L3 measurement occasions. 
Regarding P2, the optimization should be deprioritized until the benefit is clear. 
For the suggestion where MUSIM priority is not fixed in P3, it should be noted that fundamentally the MUSIM gaps are requested by UE which means UE is well prepared or undertake any risk to have the MUSIM gap. This is the UE’s intention and in addition if MUSIM gap allocation is not reasonable, network A can always reject the MUSIM gap allocation request from UE side. It is less benefit if NW A assign MUSIM gaps to UE with dynamic priorities. 
Proposal 13: For issue 2-4-2, Priority of MUSIM against SMTC for L3/ L1 measurement, support P1, i.e., collisions between L3/L1 measurement resources or SMTC and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources or SMTC and measurement gaps.

Issue 2-4-3: Collision between SMTC and MUSIM gaps for handover and Scell activation
· Proposals
Recommended WF
· Agreements:
· FFS on collision between SMTC and MUSIM gaps for handover and Scell activation 

Regarding the collision between SMTC and MUSIM gap during SCell activation, to our understanding, it is not necessary to specific any collision handling solution for this case. During the SCell activation, it is possible that a SMTC of the SCell collides with a MUSIM gap occasion however this is also the case for the SMTC to collide with a legacy MG. The corresponding collision handling solution have even not been specified for the legacy measurement gaps since Rel-15, i.e., collisions between legacy MGs and reference signal during SCell activation procedure is possible since Rel-15 and RAN4 has not defined any solution for this scenario. Since the collision with legacy MG during SCell activation is more relevant than collision with MUSIM gaps during SCell activation in real deployment, we do not see any necessity do specific any solution for the SCell activation case. 
Proposal 14: For the SCell activation, it needs not specify any solution for the collision between SMTC and MUSIM gaps. 
For the handover procedure, in general some consideration for the collision between SMTC and handover as that of the collision between SMTC and MUSIM gaps for SCell activation. 
Proposal 15: For the handover, suggest not define any solution for the collision between SMTC and MUSIM gaps. 



Conclusion
In this contribution, we provide our considerations on the collisions between gaps and priority rules part of RRM requirements for R17 MUSIM gaps and have the following observations and proposals:
Observation 1: 
Proposal 1: No matter a UE indicate it preferred priority for all or a subset MUSIM gaps, identical solution should be used for a UE to indicate a particular MUSIM priority.
Proposal 2: On how a UE indicate its preferred priority for MUSIM gaps, down-select from option 1-1 or option 1-2 and option 1-1 is preferred. 
Proposal 3: when NW A allocates MUSIM gap’s priority, NW A will keep the same relative priority order indicated by a UE, i.e., P1. 
Proposal 4: when NW A allocates MUSIM gap’s priority, NW A will keep the same relative priority order indicated by a UE. However NW A is not required to keep the relative priority order for a particular MUSIM gap when the MGRP of that particular MUSIM gap is less than a threshold, in this scenario NW A will still keep the same relative order of the other MUSIM gaps except for that particular MUSIM gap. 
Proposal 5: If it is agreed that MUSIM gap could have same priority, P1a of issue 2-1-4 should be agreed. 
Proposal 6: For issue 2-1-4, constraints on MUSIM gap priority configuration from NW A, it is not necessary to  consider P5 and P6. 
Proposal 7: For the priority for aperiodic MUSIM gap, allow aperiodic MUSIM gap to have its own priority. The highest priority will always be allocated for the aperiodic MUSIM gap by NW A. 
Proposal 8: For Issue 2-2-1: Definition of the collision between different MUSIM gaps, support option 1.  
Proposal 9: For collision between different MUSIM gaps, priority based rule should be used as baseline; Keep solution in option 2 could be used when corresponding conditions are satisfied. 
Proposal 10: For collisions when keep solution is used, support P1 or P4. 
Proposal 11: For collision between MUSIM gap and Type-1 MG or gap configured without priority, support P1, i.e., when a MUSIM gap collides with a MG, requirements shall not apply if any one of the collided gaps is not assigned a priority.
Proposal 12: For the overlapping definition between MUSIM gaps and L1/L3 measurement resources/SMTC, suggest to remove the wording in [] and the definition is as below: 
· A L1/L3 measurement resource occasion or an SMTC occasion is considered to be overlapped with a periodic MUSIM gap if it overlaps a periodic MUSIM gap occasion 
· A L1/L3 measurement resource or an SMTC occasion is considered to be overlapped with an aperiodic MUSIM gap if it overlaps that aperiodic MUSIM gap occasion 
Proposal 13: For issue 2-4-2, Priority of MUSIM against SMTC for L3/ L1 measurement, support P1, i.e., collisions between L3/L1 measurement resources or SMTC and MUSIM gaps are handled in the same way as collisions between L3/L1 measurement resources or SMTC and measurement gaps.
Proposal 14: For the SCell activation, it needs not specify any solution for the collision between SMTC and MUSIM gaps. 
Proposal 15: For the handover, suggest not define any solution for the collision between SMTC and MUSIM gaps. 
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- When a measurement gap is configured and the measurement gap is not NCSG,

- an RLM-RS resource or an SMTC occasion is considered to be overlapped with the GAP if it overlaps a
measurement gap occasion, and

- xRP=MGRP
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