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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 [1] for multiple concurrent and independent gap patterns was approved. In this paper, we discuss the open issues of the following sub-topics
· Applicability and configuration
· UE capability
· Overlapping
· Overhead
· Measurement requirements
· Others (including impact to other L1 measurements)
· Reply LS to RAN2
2 Applicability and configurations 
The open issues and agreements in [1] are captured below:
	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue
· Option 1: Yes
· Option 2: No
· Option 3: No need to further discuss
· Option 4: Yes, provided that UE supports LTE measurement with concurrent MGs, which is Up to UE capability
· Companies are encourage to provide reasons for the benefits or difficulty to support this configuration


The first issue is regarding whether to allow concurrent gaps in the case when only E-UTRAN MOs are configured. In our view, we do not see a strong motivation to add limitation to this scenario. It can be completely left to network to decide how to associate multiple gaps with different E-UTRAN MOs. Network can try to create some imbalanced associations to prioritize the measurement of a certain E-UTRAN MOs, e.g., a prioritized MO can be associated with a measurement gap exclusively, while all the other MOs share the other measurement gap
[bookmark: _Ref85360801]Proposal 1: No limitation to concurrent gap in the case when only E-UTRAN measurement objectives are configured. 
3 UE capability related issues 
The open issues and agreements in [1] are captured below:
	Issue 2-2-1: Whether to allow simultaneous configuration of per-UE gap and per-FR gap to FR gap capable UEs
· Open issue
· FFS the use case of simultaneous configuring per-UE gap and per-FR gap. Consider the identified use cases to make decision in RAN4#101b-e meeting.
Issue 2-2-2: Max number of concurrent gap across all FRs for per-FR gap capable Ues (without considering MU-SIM and NTN)
· Open issue
· Option 1: 3
· Option 2: 4
· Option 3: Up to UE capability


The 1st issue is about whether to allow a simultaneous configuration of per-UE gap and per-FR gap. The main (and perhaps the only) use case is for PRS measurement. As confirmed in Issue 2-2-4 in [1], the gap configured for PRS measurement is equivalent to a pre-UE gap, because UE is not expected to continue data reception/transmission on all CCs during that measurement gap. In this sense, we think it is fine to allow per-UE gap and per-FR gap to be configured simultaneously or per-UE gap only. As a compromise, we are fine to make PRS measurement as the only exception. 
[bookmark: _Ref71233995]Proposal 2: For per-FR gap capable UE, simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement.

Regarding the max # of gaps to be supported across all FRs for per-FR gap capable UEs, it seems difficult to converge on a single value, as this issue has been kept open for almost a whole year. To move forward, we suggest adding a UE capability. Without considering other WIs, the max # of gaps to be supported across all FRs for per-FR gap capable UEs is up to UE’s capability. The value can be reported between 3 and 4.
[bookmark: _Ref91698245][bookmark: _Ref85360805]Proposal 3: Without considering other WIs, the max # of gap to be supported across all FRs for per-FR gap capable UEs is up to UE’s capability. The value is either 3 or 4. 
If above proposals are agreeable, all possible combinations for per-FR gap capable UE can be summarized in below in Table 1. 
[bookmark: _Ref78708932]Table 1. Number of gaps supported by per-FR gap capable UE without considering other WIs
	Index
	# of simultaneous MG
	Note 

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	

	2
	0
	0
	2
	

	3
	1
	0
	1
	Only when pre-UE gap is used for PRS measurements

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	2
	2
	0
	Up to UE capability

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	

	9
	1
	0
	0
	

	10
	0
	1
	0
	



4 Overlapping 
The open issues and agreements in [1] are captured below:
	Issue 2-3-1: Proximity condition for overlapping
· Agreements (from GTW session on Nov 4th)
· Two measurement gap occasions are defined as colliding (overlapping) if at least one of the following conditions apply
· Condition #1: The gaps are physically fully or partially overlapping in time domain
· Condition #2: The gaps are not physically overlapping in time domain but the minimal distance between the two gap instances is equal or less to X
· X = 1 or 4 ms for FR1
· X = [1, 2, or 4] ms for FR2
· FFS if split between FR1/FR2 is needed
Issue 2-3-2: UE behavior during colliding gap occasion
· Open issue
· Option 1: Priority rule 
· UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions
· The priority can be configurable or fixed
· FFS whether to resume data scheduling during dropped gap occasions
· Option 5: Compromised proposal from moderator
· Introduce gap sharing rule. 
· Request RAN2 to reserve some RRC signaling for different sharing factors. 
· The signalling design may consider the possibility of resuming data scheduling on dropped gaps
· Rel-17 requirements will only consider sharing ratios 0% and 100%. 
· The requirements for other sharing factors are FFS in later releases.  
· FFS whether the resume scheduling on those dropped gaps as well as the impact to other intra-frequency measurements
Issue 2-3-3: Company preference on introducing FO, FPO, PFO, PPO scenarios
· Postpone this decision to next meeting


Regarding the proximity condition for overlapping, we think it is fine to take X equals 4ms in FR1 and 1ms in FR2. We do not see any problem to define different X values for FR1 and FR2. As FR2 is supported with a larger SCS, we think 1ms can already give sufficient opportunities to allow network scheduling between the 2 gaps.
[bookmark: _Ref91698246]Proposal 4: Two measurement gap occasions are defined as colliding, if the minimal distance between the two gap instances is equal or less to X, where X = 4ms in FR1 and 1ms in FR2.

On UE behaviour during colliding gap occasion, we are fine to go with Option 5 as a compromise. It can be left to Rel-18 on whether to further specify the requirements based on sharing ratios other than 0% and 100%. To avoid confusion in Rel-17, we think introducing a UE capability could be helpful in real deployment (or in testing) to indicate whether UE supports only 0% and 100% sharing ratios or UE supports arbitrary configured sharing ratios. On the other hand, the message to RAN2 should be very clear on how the sharing ratio is defined. For per-UE gap case, as we agreed that UE will support at most 2 concurrent gaps. The ratio can be defined between the 2 per-UE gaps. Similar rule can be extended to per-FR gap case, e.g., one ratio for the 2 gaps in FR1 and the other ratio for the 2 gaps in FR2. These 2 ratios can also be used for the case when 1 per-UE gap, 1 FR1 gap and 1 FR2 gap are configured. 
[bookmark: _Ref91698247]Proposal 5: On UE behavior during colliding gap occasion, adopt Option 5 to move forward. FFS whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios. 
[bookmark: _Ref91698248]Proposal 6: For per-UE gap case, one gap sharing ratio can be defined between the 2 per-UE gaps. For per-FR gap case, 2 gap sharing ratios can be configured for FR1 and FR2, respectively. 

Regarding whether to resume data scheduling on the dropped gap occasions, we think it should be fine in principle. However, the impact to the intra-frequency measurements and L1 measurements may need to be studied. As the gap is dropped, the reference signals which were punctured by the gap could become available for measurement.
[bookmark: _Ref91698249]Proposal 7: Resume data scheduling on the dropped gap occasions. FFS the impact to the delay requirements of intra-frequency measurements and L1 measurements.

RAN2 needs to implement the corresponding RRC signaling for the whole gap sharing framework (even though RAN4 only focuses on 0% and 100% in Rel-17). Therefore, we need to inform RAN2 about the sharing ratios to be introduced in Rel-17. A very intuitive way is to introduce the ratios which based on the granularity of 25%, which provides the forward compatibility in later release if we want to introduce a gap dropping patterns, e.g., 0000, 0001, … 1111. Therefore, we suggest introducing gap sharing ratios 0%, 25%, 50%, 75% and 100%.
[bookmark: _Ref92224374]Proposal 8: Send an LS to RAN2 with the suggested gap sharing ratios 0%, 25%, 50%, 75% and 100%.
5 Overhead 
The open issues and agreements in [1] are captured below:
	Issue 2-4-1: Whether to define the overhead cap
· Open issue
· Option 1: Yes
· Option 2: No 
· Option 3: Introduce a UE capability for those UE who does not need cap 
Issue 2-4-2: how to define overhead cap 
· Open issue
· Option 1: The max overhead that UE can support in Rel-15/16.
· Option 2: 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP 
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms


There were 2 camps on whether to define an overhead cap for concurrent gaps. In our view, to reduce UE design complexity, it would be good to preclude some combinations at early stage. So that both network and UE do not need to spend time on those unlikely-deployed combinations. At the same time, we also believe that network will make the best decision in configuring measurement gaps to achieve a good balance between user throughput and mobility performance. To proceed, we suggest adding a new UE capability for overhead cap. The baseline UE supports the overhead cap no larger than the max overhead that it can support in Rel-15/16. An advanced UE capability can be added for the UE which does not need this overhead cap.
[bookmark: _Ref71234002][bookmark: _Ref85360811]Proposal 9: The baseline UE supports the overhead cap no larger than the max overhead that it can support in Rel-15/16. An advanced UE capability can be added for the UE which does not need this overhead cap.
6 Measurement requirements 
The open issues and agreements in [1] are captured below:
	Issue 2-5-3: Measurement delay outside gap
· Open issue
· Companies are encouraged to provide proposals on how to modify the measurement delay requirements for concurrent gap
Issue 2-5-4: Measurement delay within gap
· Open issue
· Companies are encouraged to provide proposals on how to modify the measurement delay requirements for concurrent gap


In this section, we discuss above requirements from the following aspects: 
1) Applicable measurement types (CSSF) 
2) Modification in delay requirements (MGRP and Kp) 
Measurement outside gap
1) Applicable measurement types (CSSF)
Regarding measurement outside gap, in Rel-15 we have ‘measurement types’ for SSB, CSI-RS, RSSI based intra-frequency measurements and SSB based inter-frequency measurements without gap. Details are specified in Section 9.1.5.1 of TS 38.133. One common part of all above measurement types is that the RS occasions to be measured are not always fully overlapped with measurement gap. We think this principle can be followed by concurrent gaps. A high-level rule can be like: With concurrent gaps, the measurement types specified in Section 9.1.5.1 can still be measured outside gap, if the RS occasions are fully non-overlapped or partially overlapped by all non-dropped gap occasions of (concurrent) measurement gaps.
[bookmark: _Ref91698250]Proposal 10: The definitions for the applicable measurement types specified in Section 9.1.5.1 for CSSF outside gap can be re-used as a starting point with the modification to consider more than 1 measurement gaps.
2) Modification in delay requirements (Kp)
The calculation of Kp becomes more complicated with concurrent gap than Rel-15. The situation may get more and more complicated, when we later consider MUSIM, NTN and positioning. Therefore, it is desirable to figure out a generic solution to calculate Kp. We propose to calculate Kp based on the following principle.
· Start from the beginning of a SMTC occasion of the target frequency
· Count the value Noriginal as the number of original SMTC occasions without considering measurement gaps within a [160ms] window.
· Count the value Nremaining as the number of remaining SMTC occasions not collided with measurement gap within a [160ms] window.
· Kp = Noriginal / Nremaining
Figure 1 provides some examples on how to calculate Kp. 
[image: ]
[bookmark: _Ref91669558]Figure 1. Some examples on how to calculate Kp for measurement outside gap.
[bookmark: _Ref91698251][bookmark: _Hlk91689301]Proposal 11: The Kp value for the frequency layers to be measured outside gap is defined as Kp = Noriginal / Nremaining, where
· Noriginal is the number of original SMTC occasions without considering gap within a [160ms] window.
· Nremaining is the number of remaining SMTC occasions not collided with measurement gap within a [160ms] window
· The [160ms] window starts from the beginning of a SMTC occasion of the target frequency 

Measurement within gap
1) Applicable measurement types (CSSF)
Regarding measurement within gap, in Rel-15 we have the following many ‘measurement types’ for SSB, RSSI based intra-frequency measurements and SSB, CSI-RS, RSSI, PRS based inter-frequency and inter-RAT measurements. Details are specified in Section 9.1.5.2 of TS 38.133. One common part of all above measurement types is that the RS occasions to be measured have to be overlapped with measurement gap somehow. We think this principle can be followed by concurrent gap. In our understanding, as each frequency layer is only associated to a single measurement gap, RAN4 needs to clarify which gap should be considered when calculating the value of CSSF for a particular frequency layer. A high-level rule can be like: With concurrent gaps, the definitions for the applicable measurement types specified in Section 9.1.5.2 for CSSF within gap can be re-used as a starting point with the modification to indicate which measurement gap to be considered when calculating the CSSF value of a particular frequency layer.
[bookmark: _Ref91698252]Proposal 12: The definitions for the applicable measurement types specified in Section 9.1.5.2 for CSSF within gap can be re-used as a starting point with the modification to indicate which measurement gap to be considered when calculating the CSSF value of a particular frequency layer. 
2) Modification in delay requirements (MGRP, Kp)
[bookmark: _Ref85360815]Because the 2 concurrent gaps may have different MGRPs, it is very important to indicate which MGRP we should follow in the measurement delay requirement. Furthermore, following Option 5 in the discussion of UE behavior upon colliding gap occasion, not all gap occasions will be used. The gap occasion of a lower priority gap will be dropped when 2 gaps collide. In other words, some gap occasions will be punctured, and the concept is very similar to Kp. Therefore, we suggest introducing Kp in the delay requirements of measurements within gap. The calculation of Kp can be based on the following principle.
· Start from the beginning of an associated gap occasion covering the SMTC occasion of the target frequency
· [bookmark: _Hlk92737999]Count the value Noriginal as the number of original associated gap occasions covering the target SMTC without considering the other measurement gaps within a [160ms] window.
· [bookmark: _Hlk91688197]Count the value Nremaining as the number of remaining associated gap occasions covering the target SMTC by removing the dropped gap occasions within a [160ms] window.
· Kp = Noriginal / Nremaining 
Figure 2 provides some examples on how to calculate Kp for Gap#1. 
[image: ]
[bookmark: _Ref91678846]Figure 2. Some examples on how to calculate Kp for measurement within gap for Gap#1.

[bookmark: _Ref91698253]Proposal 13: In the delay requirements of measurements within gap, indicate which MGRP to be selected between 2 configured measurement gaps. 
[bookmark: _Ref91698254]Proposal 14: Introduce the Kp value to address the issue of dropped gap occasions due to gap collision. The Kp value for the frequency layers to be measured within gap is defined as Kp = Noriginal / Nremaining, where
· Noriginal is the number of original associated gap occasions covering the target SMTC without considering the other measurement gaps within a [160ms] window
· Nremaining is the number of remaining associated gap occasions covering the target SMTC by removing the dropped gap occasions within a [160ms] window
· The [160ms] window starts from the beginning of an associated gap occasion covering the SMTC occasion of the target frequency

7 Others (including impact to other L1 measurements)
The open issues and agreements in [1] are captured below:
	Issue 2-6-1: How to capture the impact on L1 measurements due to concurrent gap
· Agreement 
· Take Rel-15 principle as a starting point, e.g.,
· L1 measurements are only expected to be performed outside gap.
· In FR1, L3 and L1 measurements can be performed at the same time.
· In FR2, L3 and L1 measurements are not expected to be perform at the same time.
· FFS how to specify the impact of concurrent gap on L1 measurement period in a generic manner.
Issue 2-7-2: UE measurement behavior after transition
· Open issue
· Option 1: 
· 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.
· 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.
· After one of concurrent gaps deconfiguration, data scheduling is expected on this disabled MG’s time occasions. 
· Option 2: 
· FFS whether/how to define UE measurement behaviour after transition


Regarding L1 measurements, we believe that it can be extended based on the rule of Kp introduced for CSSF outside gap. Basically, we can still count the number of original RS occasions to be measured and the remaining RS occasions after punctured by concurrent gaps (and SMTC). If there are no remaining L1 RS occasions left, we can consider a sharing factor 3 with L3 SMTC measurements in FR2. In principle, there are 2 cases to be discussed when calculating the value of P factor.
· When there are still some L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2
· P = Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap or intra-frequency SMTC occasions within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion 
· In FR1 or when there are no L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2
· P = Psharing factor x Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion 
[bookmark: _Ref91698255]Proposal 15: When there are still some L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2, the P factor for L1 measurements equals Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap or intra-frequency SMTC occasions within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion
[bookmark: _Ref91698256]Proposal 16: In FR1 or when there are no L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2, the P factor for L1 measurements equals Psharing factor x Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion

Regarding the UE measurement beahvior after transition, we do not think there is need to specify any new UE behavior. UE should simply follow the new gap configurations for the next measurements.
8 Response to RAN2 LS
RAN2 has provided a reply LS [3] to RAN4. The contents are captured below:
	1. Overall Description
RAN2 would like to thank RAN4 for the LS on R17 NR MG enhancements – Concurrent MG [1]. RAN2 has discussed the operation and limitation for concurrent gap and reached the following agreements. 
RAN2 confirms the following understanding for concurrent gap operation:
1. Concurrent gaps are multiple measurement gaps and each gap pattern could be associated with one or multiple frequency layers.
2. Each frequency layer can be associated with only one of the concurrent gaps.
3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

RAN2 to clarify “frequency layer” and limitations as below:
PRS measurement can be associated with one gap pattern, no matter how many frequencies are measured for PRS.
Each measured SSB or LTE frequency is considered as one frequency layer.
Measured CSI-RS resources with the same center frequency is considered as one frequency layer. It is possible to have Multiple MOs including CSI-RS resources with same center frequency.
SSB and CSI-RS measurement in one MO are considered as different frequency layers.

Firstly, RAN2 would like to confirm with RAN4 that the above understanding is correct. 

In addition, RAN2 would like to ask the following questions.

RAN2 signaling could ensure to always provide an association between Rel-17 concurrent MGs and the frequency layers to be measured (at least in NR SA). However, since legacy MG do not provide this association: 
Q1 – Can Rel-17 concurrent gaps be configured together with legacy gap? If ‘yes’, what would be the UE behavior?
Q2 – How many concurrent gaps could be configured simultaneously?
Q3 – Could concurrent gaps be configured with different gap types (i.e., some gaps are per-UE while some gaps are per-FR)? If so, what is the maximum number of gaps that could be configured simultaneously for each gap type (per-UE /per-FR1/per-FR2)? 
Q4 – Is the legacy gap sharing configuration (configured in MeasGapSharingConfig) applicable to Rel-17 concurrent gaps? If ‘yes’, could RAN4 clarify how this would work?
Q5 – Could RAN4 help to clarify whether UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation?


In our view, RAN2’s agreement about the concurrent gap operation and the clarification on frequency layer (and its limitations) aligns with RAN4 understanding. RAN4 can reply to RAN2 to confirm the understandings.
On Q1, what RAN4 agreed is that gap association is mandatory when concurrent gap(s) is configured. How to implement the corresponding RRC signalling can be up to RAN2. For an example, there are 2 options for implementation, as illustrated in  Figure 3. RAN4 only needs to inform UE that if concurrent gap is configured, association should be provided to all gaps. As long as the associations are provided, option 1 and 2 have no impact to UE requirements.
[image: ]
[bookmark: _Ref91697255]Figure 3. Two RRC implementation options for concurrent gap

On Q2, RAN4 has the answer for per-UE gap case, but still not reach the consensus on per-FR gap case. Up to 2 gaps can be configured to UE which does not support per-FR gap. Regarding per-FR gap capable UE, RAN4 can reply to RAN2 once the consensus is reached. 
On Q3, it is still under discussion in RAN4. RAN4 can reply to RAN2 once the consensus is reached.
On Q4, the legacy gap sharing is between intra-frequency measurements and inter-frequency measurements. RAN4 did not spend time on whether and how this Rel-15 mechanism can be extended to concurrent gap. To simplify the corresponding UE requirement, we prefer to re-use a single configuration shared by both gaps.
On Q5, it is already addressed in RAN4’s previous LS [2]. 

[bookmark: _Ref91698257]Proposal 17: Reply to RAN2 that RAN2’s agreement about the concurrent gap operation and the clarification on frequency layer (and its limitations) aligns with RAN4 understanding
[bookmark: _Ref91698258]Proposal 18: Reply to RAN2 with the answer to Q1 that it is up to RAN2 decision if associations are provided to all gaps. 
[bookmark: _Ref91698259]Proposal 19: Reply to RAN2 with the answer to Q2 that Up to 2 gaps can be configured to UE which does not support per-FR gap. Regarding per-FR gap capable UE, RAN4 can reply to RAN2 once the consensus is reached. 
[bookmark: _Ref91698260]Proposal 20: Reply to RAN2 with the answer to Q3 that it is still under discussion in RAN4. RAN4 can reply to RAN2 once the consensus is reached 
[bookmark: _Ref91698261]Proposal 21: Reply to RAN2 with the answer to Q4 that t MeasGapSharingConfig is applicable to Rel-17 concurrent gaps. Same configuration can be shared by all concurrent gaps. 
[bookmark: _Ref91698262]Proposal 22: Reply to RAN2 with the answer to Q5 that it is already addressed in RAN4’s previous LS R4-2120304. 
9 Conclusion
In the contribution, we discuss the issues for concurrent gap as well as the reply to RAN2 LS [3]. We have the following proposals:
Proposal 1: No limitation to concurrent gap in the case when only E-UTRAN measurement objectives are configured.
Proposal 2: For per-FR gap capable UE, simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement.
Proposal 3: Without considering other WIs, the max # of gap to be supported across all FRs for per-FR gap capable UEs is up to UE’s capability. The value is either 3 or 4.
Proposal 4: Two measurement gap occasions are defined as colliding, if the minimal distance between the two gap instances is equal or less to X, where X = 4ms in FR1 and 1ms in FR2.
Proposal 5: On UE behavior during colliding gap occasion, adopt Option 5 to move forward. FFS whether to introduce a UE capability to indicate whether UE supports only 0% and 100% gap sharing ratios or UE supports arbitrary configured sharing ratios.
Proposal 6: For per-UE gap case, one gap sharing ratio can be defined between the 2 per-UE gaps. For per-FR gap case, 2 gap sharing ratios can be configured for FR1 and FR2, respectively.
Proposal 7: Resume data scheduling on the dropped gap occasions. FFS the impact to the delay requirements of intra-frequency measurements and L1 measurements.
Proposal 8: Send an LS to RAN2 with the suggested gap sharing ratios 0%, 25%, 50%, 75% and 100%.
Proposal 9: The baseline UE supports the overhead cap no larger than the max overhead that it can support in Rel-15/16. An advanced UE capability can be added for the UE which does not need this overhead cap.
Proposal 10: The definitions for the applicable measurement types specified in Section 9.1.5.1 for CSSF outside gap can be re-used as a starting point with the modification to consider more than 1 measurement gaps.
Proposal 11: The Kp value for the frequency layers to be measured outside gap is defined as Kp = Noriginal / Nremaining, where
· Noriginal is the number of original SMTC occasions without considering gap within a [160ms] window.
· Nremaining is the number of remaining SMTC occasions not collided with measurement gap within a [160ms] window
· The [160ms] window starts from the beginning of a SMTC occasion of the target frequency 
Proposal 12: The definitions for the applicable measurement types specified in Section 9.1.5.2 for CSSF within gap can be re-used as a starting point with the modification to indicate which measurement gap to be considered when calculating the CSSF value of a particular frequency layer.
Proposal 13: In the delay requirements of measurements within gap, indicate which MGRP to be selected between 2 configured measurement gaps.
Proposal 14: Introduce the Kp value to address the issue of dropped gap occasions due to gap collision. The Kp value for the frequency layers to be measured within gap is defined as Kp = Noriginal / Nremaining, where
· Noriginal is the number of original associated gap occasions covering the target SMTC without considering the other measurement gaps within a [160ms] window
· Nremaining is the number of remaining associated gap occasions covering the target SMTC by removing the dropped gap occasions within a [160ms] window
· The [160ms] window starts from the beginning of an associated gap occasion covering the SMTC occasion of the target frequency
Proposal 15: When there are still some L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2, the P factor for L1 measurements equals Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap or intra-frequency SMTC occasions within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion
Proposal 16: In FR1 or when there are no L1 RS occasions not overlapped by measurement gaps and intra-frequency SMTC in FR2, the P factor for L1 measurements equals Psharing factor x Noriginal / Nremaining, where
· Noriginal is the number of original RS occasions without considering measurement gaps nor intra-frequency SMTC occasions within a [160ms] window.
· Nremaining is the number of remaining RS occasions not fully nor partially collided with measurement gap within a [160ms] window
· The [160ms] window starts from the beginning of a slot with the target RS occasion
Proposal 17: Reply to RAN2 that RAN2’s agreement about the concurrent gap operation and the clarification on frequency layer (and its limitations) aligns with RAN4 understanding
Proposal 18: Reply to RAN2 with the answer to Q1 that it is up to RAN2 decision if associations are provided to all gaps.
Proposal 19: Reply to RAN2 with the answer to Q2 that Up to 2 gaps can be configured to UE which does not support per-FR gap. Regarding per-FR gap capable UE, RAN4 can reply to RAN2 once the consensus is reached.
Proposal 20: Reply to RAN2 with the answer to Q3 that it is still under discussion in RAN4. RAN4 can reply to RAN2 once the consensus is reached
Proposal 21: Reply to RAN2 with the answer to Q4 that t MeasGapSharingConfig is applicable to Rel-17 concurrent gaps. Same configuration can be shared by all concurrent gaps.
Proposal 22: Reply to RAN2 with the answer to Q5 that it is already addressed in RAN4’s previous LS R4-2120304.
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