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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last RAN4 meeting, a WF for multiple concurrent and independent gap patterns was approved [1].
	Applicability and configurations 
Issue 2-2: Whether to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured
· Open issues
· Option 1: No need to further discuss
· Option 2: Not allowed 
· Option 3: Allowed 
· Option 4: Up to UE capability
· FFS whether 2G/3G should be considered in concurrent MG work.
· Note:
· In this scenario, no NR measurement is configured to UE. 
· LTE measurement includes positioning measurement.
Issue 2-5: Association between PRS measurement and MG 
· Agreement:
· PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17
· FFS whether to keep or remove “exclusively”
· How to handle the overlapping with the other gap can be discussed in a separate issue
UE capability related issues 
Issue 3-1: Whether to allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs
· Open issues
· Option 1: No
· Option 2: Yes 
· Option 2a: Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement
· Note: If Option 2 or 2a is agreed, inform RAN2 about the RAN4 decision.
Issue 3-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs
· Open issues
· Option 1: 3
· Option 2: 4 

	
Overlapping 
Issue 4-1: Rule for colliding gap occasions, if one of FO, FPO, PFO, PPO cases is introduced
· Agreement:
· Define a general rule for UE from the following  aspects:
· Gap collision handling on UE’s measurement behavior if it is agreed to define the requirements for any or all of the FO/FPO/PFO/PPO/FNO cases
· Option 1: Define a sharing factor between 2 gaps, e.g., given X% gap sharing, the measurement w.r.t. one gap will share roughly X% of the time, while the other gap shares the remaining
· Option 2: Consider priority when measuring only in one MG in occasions where the two MGs are overlapped. Consider gap sharing if each priority for two MGs is same
· Option 3: Only priority rule, e.g., UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions.
· Option 4: Per-UE MG takes higher priority than per-FR MG for case2 when two MGs of different types overlap.
· Option 5: Define a priority pattern to indicate which gap will be prioritized within the collision gap instance once proximity condition is met, e.g., NW indicates the priority pattern based on the LCM of two gaps’ MGRPs. The data scheduling is expected during the dropped gap instance.
· Other options not precluded
· the proximity conditions to apply gap collision handling, e.g., a time domain minimal distance [X]ms between the two gap instances
· FFS whether the same gap collision handling can be applied to all of the FO/FPO/PFO/PPO/FNO cases
· If yes, RAN4 can further skip the discussion on issue 4-2,4-3,4-4,4-5,4-6. 
· Note: Focus on UE’s measurement behaviour. The scheduling opportunity (i.e., gap interruption) will be discussed in a separate issue. 
Overhead 
Issue 5-1: Whether to define an overhead cap for concurrent gaps
· No consensus on defining an overhead cap for concurrent gaps in this meeting
· Open issue
· Option 1: Yes
· Option 2: No
· Option 3: Postponed to 2nd phase

Issue 5-2: How to define the overhead cap, if agreed to be introduced
· This issue is pending on the conclusion of Issue 5-1

Measurement gap related requirements 
 Issue 6-1: Gap interruption
· Agreement:
· Legacy MG interruption requirements apply, e.g., a slot is considered to be interrupted by gap if it is interrupted by any one of the gaps
· Note: RAN4 may revisit this issue (e.g., gap cancellation to resume data transmission on cancelled gaps) after RAN4 reaches consensus on Issue 4-1

Measurement requirements 
Issue 7-3: CSSF calculation
· Open issue:
· FFS whether CSSF is separately calculated for each MG, e.g., for a particular gap, only the dedicated frequency layers /use cases share this gap should be counted in.

Others
Issue 8-1: Transition period for gaps configuration/ reconfiguration
· Open issue:
· Option 1: Introduce a transition period for gap configuration/deconfiguration
· After the concurrent gap application time, the measurement will be performed immediately for the MOs which could not be performed within legacy MG but can be within concurrent gaps.
· After concurrent gaps deconfiguration, both NW and UE should have the same understanding on when data will be scheduled on the disabled MG occasions.
· After concurrent gaps deconfiguration application time, data scheduling is expected on the disabled MG’s time occasions
· Option 2: Do not introduce a transition period for gap configuration/deconfiguration
· Option2a: Do not introduce a transition period if it’s agreed the RRC processing time is sufficient for gap configuration/deconfiguration.

Issue 8-2: Impact to other L1 measurements  
· Open issue:
· FFS whether define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements
· Companies are encouraged to bring more detail in the next meetings

Issue 8-5: Starting time of the 2nd phase, e.g., to jointly consider pre-MG, concurrent MG and/or NCSG 
· Background:
· Agreement in WF R4-2104096
· Before RAN4#100b (Q4’21), RAN4 focuses on the functionality and principles needed to support parallel MG patterns without considering pre-configured gap and NCSG.
· Open issue: Decide whether to start the 2nd phase in next meeting.


In this contribution, we continue to discuss the concurrent gaps requirement.
2 Applicability and configurations
In last meeting, it was agreed to introduce the association between measurement gap and dedicated use case(s). The remaining issue is whether to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured. This issue is similar as whether to limit the NW’s configuration on the type of measurement objectives. From our understanding, it’s up to NW to configure one gap for non-NR RAT measurements or two gaps. Furthermore, if UE supports concurrent gaps, there is no technical reason to NOT support two inter-RAT measurements. 
[bookmark: _Ref71471041][bookmark: _Ref78624429]Proposal 1: It’s up to NW to decide whether to configure only non-NR RAT measurement objectives.
Another remaining issue is whether limit PRS exclusively associated with only one of the instance of multiple gaps. This issue is also similar as whether to limit the NW’s configuration on the concurrent gaps. Generally, exclusive gap for positioning is preferred. However, if the PRS is overlapping with other RSs, the gap sharing is unavoidable. Thus, it’s also up to NW to decide whether to configure exclusive gap for positioning or share with other frequency layers. 
[bookmark: _Ref78624440][bookmark: _Ref54117246]Proposal 2: It’s up to NW to decide whether to configure an exclusive gap for positioning.  
3 UE capability related issues
In last meeting, RAN4 had agreed to allow network to fall back to use per-UE gap when UE supports per-FR gap. The remaining issue is whether supporting simultaneous configuring per-UE gap and per-FR gap. From our understanding, it’s naturally to ask UE to support per-UE gap and per-FR gap simultaneously when UE supports per-FR gap and concurrent gaps. For example, the network firstly only configures one or two per-FR gap(s) to perform measurement. After a while, UE requests a positioning measurement. Instead of de-configuring the per-FR gap(s) and reconfiguring two per-UE gaps, it’s better to additionally configure a per-UE gap for positioning directly. In addition, we don’t see any technique obstacle for UE to support per-UE gap and per-FR gap simultaneously when UE supports both per-FR gap and concurrent gaps. 
[bookmark: _Ref71471051][bookmark: _Ref85032488]Proposal 3: UE can be configured with per-UE gap and per-FR gap when UE is capable of per-FR gap and concurrent gaps.
Combination of per-UE gap and/or per-FR gap
[bookmark: _Ref71471055]In Rel-17, when UE is capable of per-FR gap and concurrent gaps, several use cases for different combinations of per-UE gap and/or per-FR gap has been discussed before. Thus, we propose to support the following gap combinations for concurrent gaps. The maximum number of supported concurrent gaps can be 4.
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


[bookmark: _Ref85032503][bookmark: _Ref71471059] Proposal 4: When UE supports both per-FR gap and concurrent gaps, except the legacy gap combination, the combination of the per-UE gap and/or per-FR gap to be configured can be as follow.
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


[bookmark: _Ref85032518]Proposal 5: The max number of supported concurrent gap can be 4 when UE supports both per-FR gap and concurrent gaps.
4 Overlapping
Condition of overlapping
When we further studied the FNO scenario, the concurrent gaps will occur occasionally close in time which will result in not receiving the DL or/and transmitting the UL during the aggregated gaps. Such long outage will be intolerable by some low latency service, such as URLLC etc. In a worst case, the concurrent gaps(two MGP with 6ms length) will cause a total 20ms outage as follow. 
[image: ]
Figure 1: outage communication by non-overlapped gaps
[bookmark: _Ref85032461]Observation 1: When introducing concurrent gaps, UE may not to receive the DL or/and transmit the UL during a long period which may be intolerable by some low latency service, such as URLLC. 
The HARQ for DL/UL before aggregated gaps may not be transmitted because the length of aggregated gaps may be larger than k1, k2(at most 15 slots). Owing to DCI-based data scheduling is more dynamic than the RRC-based gap configuration, it’s unlikely to immediately enable/disable the MG to avoid these issues. 
[bookmark: _Ref85032465]Observation 2: UE may not transmit the HARQ feedback due to the length of aggregated gaps larger than K1.
[bookmark: _Ref78624474]The condition to apply the gap overlapping rule can be based on the comparison between time difference of the ending point in time of one gap and the starting point in time of the other gap with a defined threshold. If the time difference is smaller than the threshold, the gap cancel rule will be applied. The suggested threshold can be [4]ms in FR1 and [1]ms in FR2.
[bookmark: _Ref78636009]Proposal 6: The pre-condition to apply the overlapping rule is to compare the time difference between ending point of one gap and the starting point of the other gap with a threshold equaling 4ms in FR1 and 1ms in FR2.
Overlapping rule
In last meetings, some rules for overlapping instances were discussed. There are three main solutions for collision handling.
· Priority rule
· Sharing rule
· Cancel rule
We’ll further discuss the pros and cons for the above three solutions.
Firstly, the most important benefit for gap cancel rule is that both NW and UE will have the clear understanding of each gap where collision happens. On the one hand, UE can easily schedule the measurements based on the NW’s gap indication. On the other hand, NW can schedule the data on the unused gap occasion when collision happens. It can be seen that there is uncertainty in UE’s behaviour in each gap occasion for sharing rule. It’s impossible to further utilize the gap instance which is not used for measurements by UE. On the contrary, after clear indication, data scheduling on the unused gap duration can be expected with gap cancel rule.
Secondly, compared with gap priority rule, gap cancel rule has the benefits for flexible gap configuration. Priority rule will always prioritize one gap when overlapping happens. However, if measurements are always prioritized for one gap, there is no benefits for configuring concurrent gaps. Considering some companies also suggest interruptions for both gaps even UE won’t use one of the gaps, there is not too much motivation for NW to configure concurrent gaps. Compared with priority rule, cancel rule and sharing rule can provide more flexibility and gap utilization.
Furthermore, gap cancel rule is a general type of sharing rule and priority rule and can transform to sharing rule and priority rule easily. A 4-bits map can be used to define a gap cancel rule as follows.  NW can configure an indication map to UE together with one of the gaps to indicate whether to prioritize this gap if a collision happens between gaps. For example, ‘0’ means the gap will be disabled, ‘1’ means the gap will be enabled. Assuming the signalling ‘1000’ is configured together with gap #0, in the 1st gap collision occasion, the gap #0 will be prioritized. In the 2nd-4th gap collision occasions, gap #1 will be prioritized. After that, UE will repeat the gap priority sequence. Obviously, gap cancel rule can be believed as a NW controlled gap sharing rule. The gap sharing factor is 25% in this example. At the same time, cancel rule can also easily fall back to priority rule(For example, only configures the indication index #0 or #15).
Table 1. Signalling indication transformation among three rules
	Signalling indication
	Signalling Transformation among Three Rules

	
	Cancel rule
	Sharing rule
	Priority rule

	#0
	0000
	0%
	Gap #1

	#1
	0001
	25%
	NA

	#2
	0010
	25%
	NA

	#3
	0011
	50%
	NA

	#4
	0100
	25%
	NA

	#5
	0101
	50%
	NA

	#6
	0110
	50%
	NA

	#7
	0111
	75%
	NA

	#8
	1000
	25%
	NA

	#9
	1001
	50%
	NA

	#10
	1010
	50%
	NA

	#11
	1011
	75%
	NA

	#12
	1100
	50%
	NA

	#13
	1101
	75%
	NA

	#14
	1110
	75%
	NA

	#15
	1111
	100%
	Gap #0



[bookmark: _Ref85032470]Observation 3: Compared with priority rule and sharing rule, the advantages of gap cancel rule are as follows.
· Both NW and UE will have the clear understanding in each gap collision occasion if gap cancel rule will be applied.
· Gap cancel rule is a general type of sharing rule and priority rule and can transform to sharing rule and priority rule easily.
· Compared with sharing rule which have uncertain UE behaviours on gaps, gap cancel rule can maximize on resource utilization and efficient data scheduling.
· Compared with priority rule which always prioritize one gap, gap cancel rule can bring more measurement flexibility and maximize gap utilization.
[bookmark: _Ref85032537]Proposal 7: The example of signalling table for three collision rules is shown as follow.
	Signalling indication
	Signalling Transformation among Three Rules

	
	Cancel rule
	Sharing rule(Y%)
	Priority rule

	#0
	0000
	0%
	Gap #1

	#1
	0001
	25%
	NA

	#2
	0010
	25%
	NA

	#3
	0011
	50%
	NA

	#4
	0100
	25%
	NA

	#5
	0101
	50%
	NA

	#6
	0110
	50%
	NA

	#7
	0111
	75%
	NA

	#8
	1000
	25%
	NA

	#9
	1001
	50%
	NA

	#10
	1010
	50%
	NA

	#11
	1011
	75%
	NA

	#12
	1100
	50%
	NA

	#13
	1101
	75%
	NA

	#14
	1110
	75%
	NA

	#15
	1111
	100%
	Gap #0



[bookmark: _Ref85032541]Proposal 8: Introduce the gap cancel rule to indicate which gap will be disabled when overlapping happens. The detail signalling is up to RAN2.
Finally, gap cancel rule can also support forward compatible if MU-SIM gaps will be introduced. Currently, the traditional gap is applied for CONNECTED mode mobility, or positioning measurements. When additional new gaps will be introduced for MU-SIM, network can indicate the priority of the gap or gap group.  Current traditional MGs can be believed as a gap group for CONNECTED mobility; the new MU-SIM can be believed as a gap group for NW B’s Idle mode. Network can further indicate the gap cancel rule based on the gap groups. For example, as we mentioned before, the gaps can be grouped by the usage configured from NW. The gap cancel rule can be used to indicate which group of gaps shall be prioritized once overlapping happens. RAN4 can further study the new gaps after agreeing the current concurrent gaps overlapping rule. 
[image: ]
Figure 2: Gap overlapping between MG for L3 mobility and the new MGs for MU-SIM
[bookmark: _Ref85564898]Proposal 9: The gap cancel rule can be extended to further support new type of gaps by indicating the gaps based on the usage, such as MU-SIM gaps.
[bookmark: _Ref85564908]Proposal 10: RAN4 can further study the new gaps, such as MU-SIM gaps after agreeing current concurrent gaps overlapping rule. 
When RAN4 defines the requirement based on the cancel rule, some gap occasions will be disabled.  Data scheduling on the disabled gap occasions should be permitted since both NW and UE have the same understanding on which gap occasion should be disabled. Different with legacy NR data scheduling issue due to missing MOs’ configuration, one of the important reasons to cancel the gap occasions is to avoid the situation in which UE can’t receive the DL or/and transmit the UL during a long period. Thus, data scheduling is expected on the dropping gap occasions.
[bookmark: _Ref78624478]Proposal 11: Data scheduling is expected on the dropping gap occasions after introducing the gap cancel rule.
After defining the general gap cancel rule determine which gap shall be keep and the proximity condition to apply the rule, the UE’s behaviour is clear when concurrent gaps’ overlapping happens. From our understanding, the same collison rule can be applied to all of the FO/FPO/PFO/PPO/FNO cases. RAN4 can further skip the discussion on issue FO/FPO/PFO/PPO/FNO cases.
[bookmark: _Ref85032550]Proposal 12: RAN4 to skip the FO/FPO/PFO/PPO/FNO discussion and applies the gap cancel rule to all of these scenarios.
5 Overhead
Whether to define an overhead cap is related to restrict the configuration from network side. On the one hand, network can manage this cap and tradeoff between the throughput loss and measurement gaps’ configuration. On the other hand, with the gap cancelling rules for UE, there is no significant throughput loss for UE compared with the legacy MG.
[bookmark: _Ref67407880][bookmark: _Ref61170142][bookmark: _Ref78624522][bookmark: _Ref61170138]Proposal 13: RAN4 not to define an overhead cap. 
6 CSSF calculation
When concurrent gaps are configured, CSSF is separately calculated for each MG. Only the dedicated frequency layers or the frequency layers related to the configured use cases will be counted in the CSSF calculation for each gap. At the same time, an additional scaling factor Kgap due to gap cancel rule shall be introduced. This factor can be the same as legacy intra-frequency and inter-frequency sharing factor. The scaling factor can be deduced by the sharing percentage of the indication map.
[bookmark: _Ref85032560]Proposal 14: Only the dedicated frequency layers or the frequency layers related to the configured use cases will be counted in the CSSF calculation for each gap.
[bookmark: _Ref85032565]Proposal 15: Additional scaling factor Kgap shall be introduced on top of CSSF when gap collision happens.
7 Transition period and measurement requirement
In last meeting, a discussion on whether introducing a transition period is on-going. Most of companies think enable/disable the concurrent gaps by RRC signalling is the same as RRC procedure for single measurement gap. Thus, there is no need to further introduce a transition period for concurrent gaps reconfiguration.
[bookmark: _Ref85032571]Proposal 16: Do not introduce a transition period due to current RRC processing time is sufficient for concurrent gaps reconfiguration.
However, RAN4 should still clarify UE’s behaviour after concurrent gaps enabled/disabled. When UE previously performing measurement on MO1 using MGP1 will continue the measurement by MGP1 during the measurement period even if the MO1 is configured to be measured in MGP2.
[bookmark: _Ref85032575]Proposal 17: The UE will continue and complete the ongoing measurement on MO1 using MGP1 and meet the corresponding measurement requirement based on MGP1 during this measurement period even if the MO1 is reconfigured to be measured using MGP2. After the completion of the ongoing measurement on MO1 the UE can start using MGP2 for performing measurement on MO1.
In addition, the measurement will be performed within MG2 immediately after the concurrent gaps reconfiguration for the MO2 which could not be performed within MG1 but can be performed with MG2.
[bookmark: _Ref85032579]Proposal 18: UE will perform the measurement on MO2 using MGP2 immediately after the concurrent gaps reconfiguration, if MO2 can’t be measured by MGP1 due to gap offset or  if gap length is not enough.
Similarly, RAN4 should also discuss UE’s behaviour during the concurrent gap deconfiguration. Generally, when NW has received the measurement report or measurement gap release indication, NW will send the concurrent gap deconfiguration command. Thus, after concurrent gap deconfiguration, these on-going measurements should be stopped immediately. NW will schedule the data on the disabled MG’s time occasions after concurrent gap deconfiguration. 
[bookmark: _Ref78624509]Proposal 19: After one of concurrent gaps deconfiguration, data scheduling is expected on this disabled MG’s time occasions.
8 L1-RSRP impact
In last meeting, there is an open issue on L1-RSRP impact due to concurrent gaps. From our understanding, this issue can be discussed by two steps. In the first step, RAN4 can define the P scaling factor due to concurrent gaps without overlapping. Secondly, RAN4 will further analyse the impact to L1-RSRP on the agreed overlapping rule. 
In NR Rel-15, a P scaling factor was introduced for L1-RSRP due to overlapping with MG and SMTC for L3 measurements. From our understanding, the P factor can be further updated by the overlapping with the unions of concurrent MGs. For example, in legacy L1-RSRP scenario #3,  will be applied 
· when the RLM-RS resource is partially overlapped with measurement gap and the RLM-RS resource is partially overlapped with SMTC occasion (TSSB < TSMTCperiod) and SMTC occasion is not overlapped with measurement gap and
· TSMTCperiod ≠ MGRP or
· TSMTCperiod = MGRP and TSSB < 0.5 × TSMTCperiod
Naturally, after introducing the concurrent gaps without overlapping, the scaling factor can be applied as .
[image: ]
Figure 3: L1-RSRP measurement impact due to concurrent gaps
[bookmark: _Ref85032590][bookmark: _Ref67407883]Proposal 20: When overlapping rule won’t applied, extend the P scaling factor by replacing  with  for L1-RSRP measurements. Where, N is the number of MGPs which are non-overlapped with serving cell’s SMTC.
9 Timeline for joint MG enh. discussion
There is an open issue to further check whether RAN4 will start the discussion on joint MG enh. features from Nov. meeting. From our understanding, there are still lots of uncertain issues in each MG enh. topic. It’s unrealistic to further discuss the joint features before RAN4 having a clear picture on single MG enh. topic. RAN4 shall start the discussion on the joint features after having consolidate agreements on each MG enh. topic, such as from Rel-18.
[bookmark: _Ref85032595]Proposal 21: RAN4 will start the discussion on the joint features after having agreements on each MG enh. topic, such as from Rel-18.
10 Conclusion
In the contribution, we discuss the open issues for concurrent gap. We have the following proposals:
Observation 1: When introducing concurrent gaps, UE may not to receive the DL or/and transmit the UL during a long period which may be intolerable by some low latency service, such as URLLC.
Observation 2: UE may not transmit the HARQ feedback due to the length of aggregated gaps larger than K1.
Observation 3: Compared with priority rule and sharing rule, the advantages of gap cancel rule are as follows.
· Both NW and UE will have the clear understanding in each gap collision occasion if gap cancel rule will be applied.
· Gap cancel rule is a general type of sharing rule and priority rule and can transform to sharing rule and priority rule easily.
· Compared with sharing rule which have uncertain UE behaviours on gaps, gap cancel rule can maximize on resource utilization and efficient data scheduling.
· Compared with priority rule which always prioritize one gap, gap cancel rule can bring more measurement flexibility and maximize gap utilization.
Proposal 1: It’s up to NW to decide whether to configure only non-NR RAT measurement objectives.
Proposal 2: It’s up to NW to decide whether to configure an exclusive gap for positioning.
Proposal 3: UE can be configured with per-UE gap and per-FR gap when UE is capable of per-FR gap and concurrent gaps.
Proposal 4: When UE supports both per-FR gap and concurrent gaps, except the legacy gap combination, the combination of the per-UE gap and/or per-FR gap to be configured can be as follow.
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported

	4
	0
	1
	1
	Supported

	5
	1
	1
	1
	Supported

	6
	2
	2
	0
	Supported

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported


Proposal 5: The max number of supported concurrent gap can be 4 when UE supports both per-FR gap and concurrent gaps.
Proposal 6: The pre-condition to apply the overlapping rule is to compare the time difference between ending point of one gap and the starting point of the other gap with a threshold equaling 4ms in FR1 and 1ms in FR2. 
Proposal 7: The example of signalling table for three collision rules is shown as follow.
	Signalling indication
	Signalling Transformation among Three Rules

	
	Cancel rule
	Sharing rule(Y%)
	Priority rule

	#0
	0000
	0%
	Gap #1

	#1
	0001
	25%
	NA

	#2
	0010
	25%
	NA

	#3
	0011
	50%
	NA

	#4
	0100
	25%
	NA

	#5
	0101
	50%
	NA

	#6
	0110
	50%
	NA

	#7
	0111
	75%
	NA

	#8
	1000
	25%
	NA

	#9
	1001
	50%
	NA

	#10
	1010
	50%
	NA

	#11
	1011
	75%
	NA

	#12
	1100
	50%
	NA

	#13
	1101
	75%
	NA

	#14
	1110
	75%
	NA

	#15
	1111
	100%
	Gap #0


Proposal 8: Introduce the gap cancel rule to indicate which gap will be disabled when overlapping happens. The detail signalling is up to RAN2.
Proposal 9: The gap cancel rule can be extended to further support new type of gaps by indicating the gaps based on the usage, such as MU-SIM gaps.
Proposal 10: RAN4 can further study the new gaps, such as MU-SIM gaps after agreeing current concurrent gaps overlapping rule.
Proposal 11: Data scheduling is expected on the dropping gap occasions after introducing the gap cancel rule.
Proposal 12: RAN4 to skip the FO/FPO/PFO/PPO/FNO discussion and applies the gap cancel rule to all of these scenarios.
Proposal 13: RAN4 not to define an overhead cap.
Proposal 14: Only the dedicated frequency layers or the frequency layers related to the configured use cases will be counted in the CSSF calculation for each gap.
Proposal 15: Additional scaling factor Kgap shall be introduced on top of CSSF when gap collision happens.
Proposal 16: Do not introduce a transition period due to current RRC processing time is sufficient for concurrent gaps reconfiguration.
Proposal 17: The UE will continue and complete the ongoing measurement on MO1 using MGP1 and meet the corresponding measurement requirement based on MGP1 during this measurement period even if the MO1 is reconfigured to be measured using MGP2.
Proposal 18: UE will perform the measurement on MO2 using MGP2 immediately after the concurrent gaps reconfiguration, if MO2 can’t be measured by MGP1 due to gap offset or  if gap length is not enough.
Proposal 19: After one of concurrent gaps deconfiguration, data scheduling is expected on this disabled MG’s time occasions.
Proposal 20: When overlapping rule won’t applied, extend the P scaling factor by replacing  with  for L1-RSRP measurements. Where, N is the number of MGPs which are non-overlapped with serving cell’s SMTC.
Proposal 21: RAN4 will start the discussion on the joint features after having agreements on each MG enh. topic, such as from Rel-18.
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