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Introduction
RRM requirements for concurrent MGs were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Applicability
· LTE measurement 
· Support of concurrent MGs in MR-DC
· UE capability in number of concurrent MGs
· Overlapping of concurrent MGs
· Proximity condition 
· Collision handling rule
· Overhead cap
· Measurement requirements
· Measurement with MGs
· Measurement outside MGs
· L1 measurement
· Transition requirements 
In addition, RAN2 has sent an LS [2] to clarify some understanding in concurrent MGs. In this paper we will provide our views on the above open issues for concurrent MGs and on the questions raised by RAN2 LS.
Discussion
Applicability
LTE measurement 
	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


E-UTRA can be measured at any time (this is different from NR measurements which are based on SSB and CSI-RS), so the motivation to use concurrent MGs is unclear. Also, existing E-UTRA measurements are based on single MG, and if concurrent MGs are used, the measurement for E-UTRA needs to be enhanced, and we do not think enhancing measurement of a legacy RAT is of high priority for now. Therefore, we suggest not to define E-UTRA measurement requirements with concurrent MGs. 
This means
· When UE is configured with only E-UTRA MOs, it is not expected to be configured with concurrent MGs;
· When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG.
Proposal 1: RAN4 not to define E-UTRA measurement requirements with concurrent MGs.
· When UE is configured with only E-UTRA MOs, it is not expected to be configured with concurrent MGs;
· When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG.
Support of concurrent MGs in MR-DC
RAN4 has discussed support of pre-MG and NCSG in MR-DC, but support of concurrent MGs in MR-DC has not been discussed, and RAN4 was tasked by RAN#94-e to decide on the (de)-prioritization of MR-DC scenarios for MG enhancement WI.
In our view, the situation for concurrent MG is similar as NCSG, i.e. from UE measurement perspective there is no problem to use concurrent MGs in MR-DC since the requirements with concurrent MGs are not dependent on the serving cell configuration. On the other hand, supporting concurrent MGs in MR-DC will require additional signaling design in RAN2, e.g. for coordination of multiple MGs among MR-DC nodes. 
We suggest to follow the same way as for NCSG, i.e. to let RAN2 decide whether concurrent MGs is supported in MR-DC scenario. 
Proposal 2: RAN4 to ask RAN2 to decide whether concurrent MGs is supported in MR-DC scenario.
UE capability in number of concurrent MGs
	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


In RAN4#100-e, it was agreed in Rel-16 POS WI that PRS measurement can only be performed with per-UE MG. If one of concurrent MGs (e.g. MG#1) is used for PRS measurement and another (e.g. MG#2) for RRM measurement, MG#1 needs to be a per-UE MG, and if simultaneous per-UE MG and per-FR MG is not supported, it means the MG#2 has also to be per-UE even UE supports per-FR MG for RRM measurements. Therefore, we support to allow simultaneous configuration of per-UE MG and per-FR MG when the per-UE MG is associated with PRS measurement.
When only RRM measurements are concerned, there is no clear motivation to have simultaneous per-UE MG and per-FR MG. In particular, since Rel-15 a UE capable of per-FR MG can support fallback to per-UE MG, but the consideration was that not all NWs may support per-FR MG. However, in the context of the current discussion, if NW configures per-FR MG for one of the concurrent MGs, it means NW can support per-FR MG, and there seems no benefit to configure a per-UE MG for RRM measurement. 
Proposal 3: Simultaneous configuration of per-UE MG and per-FR MG is only allowed when the per-UE MG is associated to PRS measurement.
On the maximum number of concurrent MGs across all FRs for per-FR MG capable UE, we support to define it as 3 (i.e. option 1). It is noted that a per-FR MG capable UE is already required to perform parallel measurement for FR1 and FR2 MOs, and more concurrent MGs means higher UE complexity and higher UE processing capability, which further means supporting the feature becomes more costly and less attractive from UE perspective. We believe 3 is a reasonable value considering usage of the feature in the real NW. 
Proposal 4: Max number of concurrent MGs across all FRs for per-FR MG capable UE is 3.
Based on Proposal 3 and 4, for UE capable of per-FR MG, the following configurations are supported:
	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 Note 1

	4
	0
	1
	1
	Supported Note 1

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	Supported

	12
	0
	2
	0
	Supported

	Note 1: Supported only when the per-UE gap is associated to PRS measurement. FFS to include other use cases, if identified.


Overlapping of concurrent MGs
Proximity condition
	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


We support to define X=4ms for both FR1 and FR2. From UE side this values is related to the time for measurement scheduling, so FR2 delay is not necessarily smaller than FR1. Also, having one single value can be simpler for both UE and NW implementation, e.g. it can be difficult to use different X values for FR1 and FR2 for a UE configured with per-UE MG and FR1-FR2 CA.
Proposal 5: Define X value in proximity condition as 4ms for both FR1 and FR2.
Collision handling rule
	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


We support option 1 for the following reasons:
· Smaller throughput loss: with priority rule it is clear which of the colliding occasions from concurrent MGs is used for measurement and which is not, and thus possible to support data scheduling in the dropped occasion. 
· Better scalability: when more than 2 concurrent MGs with collision are considered (e.g. with MUSIM), it is still possible to define clear UE measurement requirements with priority rule while it can be difficult with sharing rule.
On option 5, we understand technically it is same as option 1 for Rel-17, but we do not prefer the approach to design signalling based on speculations on what may be defined in the future. For example, the signalling design could be different depending on how many sharing factors to be supported, and whether and how to support data scheduling on the dropped MG occasions for non-zero sharing factor. Therefore, we suggest to adopt option 1 for both UE requirements and signalling for Rel-17. In future releases, new signalling design including extension of the Rel-17 signalling can be defined with the corresponding UE requirements.
Proposal 6: Adopt priority rule for collision handling for concurrent MGs:
· UE will only do the measurement w.r.t. the MG with higher priority
· The MG priority is configured by NW
· Data scheduling is expected during dropped MG occasions
Overhead cap
	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


It may be reasonable to define some applicability conditions in the spec such that UE is not required to work with unreasonable NW configuration. Otherwise, it is the UE who will suffer the throughput loss due to large overhead of concurrent MGs, while NW can use the time resource to schedule other UEs, i.e. there may be not much cost from NW perspective even the MG overhead is large at individual UEs.
Considering the trade-off between NW flexibility and UE throughput loss, we suggest that when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms. This would mean NW cannot configure two MGs with 20ms MGRP for any of them.
Option 2 would require RAN4 to define a new threshold for the overhead, which would require additional efforts. Option 3 is a valid option, but it may limit the use case of concurrent MGs, e.g. if a UE does not support 20ms MGRP, then max overhead for this UE in Rel-15/16 would be based on GP#0. With option 3, NW could not configure the UE with one MG with GP#0 for RRM measurement and another MG with 160ms MGRP (e.g. GP#5) for PRS measurement, which is a basic use case for concurrent MGs.
Proposal 7: Define overhead for concurrent MGs: when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Measurement requirements
Measurement with MGs
	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


For measurement with MG, as it was agreed that one frequency layer can be only associated to one of the concurrent MGs, the measurement period can be defined by re-using the existing requirements, where the MGRP and CSSF are based on the MG to which the measurement is associated. 
Another aspect to consider the impact of collision handling. If two MGs are colliding, depending on the collision handling rule, some of the MG occasions may not be us-able for measurement, so a scaling factor needs to be defined. This can be discussed after the collision handling rule is settled.
Proposal 8: For measurement with MG, existing measurement period requirements can be re-used, where the MGRP and CSSF are based on the MG to which the measurement is associated. Impact of the MG colliding can be discussed after collision handling is settled.
Measurement outside MGs
	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


For measurement outside MG,
· If the SMTC windows or CSI-RS resources are fully non-overlapped with any of the concurrent MGs, the existing measurement period requirements can be re-used, i.e. Kp=1.
· If the SMTC windows are fully overlapped with one or both of the concurrent MGs, the measurement will be performed with MG. NW is expected to provide the association information such that UE knows which MG to use for this measurement. The requirements would be same as other measurements with MGs as discussed in section 2.5.1.
· If the SMTC windows or CSI-RS resources are partially overlapped with one or both of the concurrent MGs, the measurement will be performed outside MG, with Kp>1. 
· The calculation of Kp needs to be updated to account for the case where SMTC window or CSI-RS resources are overlapped with both MGs, as shown in Figure 2 as an example. In this case, Kp cannot be calculated based on SMTC periodicity and MGRP like in Rel-15, and we suggest to adopt a generic approach by counting the SMTC windows that are not overlapped with any MG occasion in the time period of max(SMTC, MGRP1, MGPR2). 
· Assuming SMTC periodicity is 20ms in Figure 2, the time period of max(SMTC, MGRP1, MGPR2) is 160ms. The total number of SMTC windows in 160ms is 8, and the SMTC windows that are not overlapped with any MG occasion in 160ms is 5, so Kp=8/5.
[image: ]
Figure 2: Example of SMTC windows partially overlapped with occasions of both MGs
Proposal 9: For measurement outside MG,
· If the SMTC windows or CSI-RS resources are fully non-overlapped with any of the concurrent MGs, the existing measurement period requirements can be re-used.
· If the SMTC windows or CSI-RS resources are partially overlapped with one or both of the concurrent MGs, the measurement will be performed outside MG. 
· Kp = Ntotal / Navailable, where Ntotal is the total number of SMTC windows or CSI-RS resource occasions during T, and Navailable is the number of SMTC windows or CSI-RS resource occasions that are not overlapped with any MG occasion during T, and T = max(TSMTC, MGRP1, MGPR2).
· If the SMTC windows are fully overlapped with one or both of the concurrent MGs, the measurement will be performed with MG.
L1 measurement
	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.


For FR1, the L1 measurement is similar to L3 measurement outside MG. The existing requirements can be re-used, with the calculation of P factor adapted considering concurrent MGs, in the same way as Kp factor for L3 measurement outside MG, i.e. P = Ntotal / Navailable.
For FR2, the overlapping between L1 resources and SMTC windows needs to be further considered, and
· P = Psharing * Ntotal / Noutside_MG, if Navailable = 0 
· P = Ntotal / Navailable, if Navailable > 0
where, Ntotal is the total number of L1 resource occasions during T, Noutside_MG is the number of L1 resource occasions not overlapped with any MG occasion during T, Navailable is the number of L1 resource occasions not overlapped with any MG occasion or any SMTC window during T, and T = max(TL1, MGRP1, MGPR2).
Proposal 10: Re-use the existing requirements for L1 measurement with the updated calculation for P factor as follows:
· For L1 measurement in FR1, P = Ntotal / Navailable
· For L1 measurement in FR2, 
· P = Psharing * Ntotal / Noutside_MG, if Navailable = 0
· P = Ntotal / Navailable, if Navailable > 0
· where, Ntotal is the total number of L1 resource occasions during T, Noutside_MG is the number of L1 resource occasions not overlapped with any MG occasion during T, Navailable is the number of L1 resource occasions not overlapped with any MG occasion or any SMTC window during T, and T = max(TL1, MGRP1, MGPR2).
Transition requirements 
	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.


In Rel-15, UE can be configured with inter-frequency measurement (which requires MGs) but without MG, and in this case UE is not expected to perform the measurement. After the MG is configured, UE is expected to perform the measurement immediately. After the MG is de-configured, the time resources of the MG occasions are to be used for data scheduling. 
In our understanding, for the configuration and de-configuration of concurrent MGs, there is no difference compared to those of a single MG in Rel-15 (or in LTE). Since there has been no requirement defined for the transition, we do not see a clear need to define UE measurement behaviour after transition between concurrent MGs and single MG or between concurrent MGs and no MG.
Proposal 11: RAN4 not to define UE measurement behaviour after transition.
Reply to RAN2 LS R2-2111472
In [2] RAN2 has listed the following understandings and asked RAN4 to confirm:
	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.


In our view, all of the RAN2 understandings are aligned with RAN4 except the highlighted one. 
In Rel-16 RAN4 has discussed the definition of CSI-RS frequency layer in relation to MO and centre frequency. The conclusion as captured in [3] was that one CSI-RS frequency layer corresponds to one MO, which is aligned with RAN1 definition as mentioned in [4]. In this sense, the highlighted bullet which states multiple MOs with CSI-RS resources on the same centre frequency is considered as one frequency layer is misaligned with RAN4 understanding. 
Proposal 12: In the reply LS to R2-2111472, inform RAN2 that different MOs with CSI-RS resources are considered as different frequency layers, no matter if the CSI-RS resources are with same or different centre frequencies. 
In [2] RAN2 has asked the following questions:
	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?


For Q1, we understand the answer is ‘no’. In fact, RAN4 has agreed the definition of concurrent MGs in [5]:
	· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.


Therefore, when more than one MGs are configured, UE is considered to be configured with concurrent MGs, so there is no such scenario where concurrent MGs are configured together with legacy MGs.
For Q2 and Q3, the answer depends on the discussion on UE capability in section 2.2.
For Q4, we understand the answer is ‘yes’, and RAN4 can further clarify that legacy gap sharing configuration is applicable for different measurements (e.g. intra- and inter-frequency) that are associated to the same MG, while for handling of collision between different MGs, new signalling is needed as discussed in section 2.3.2.
For Q5, RAN4 already provided the information to RAN2 in RAN4#101-e [6] that RAN4 will first focus on NR and LTE measurement requirements with concurrent MGs, and it is up to RAN2 to decide whether to support gap association to 2G/3G from signalling perspective. We do not think additional reply is needed.
Proposal 13: In the reply LS to R2-2111472, inform RAN2 the following
· Concurrent MGs cannot be configured with legacy MG
· The UE capabilities in number of concurrent MGs based on RAN4 agreements
· The applicability of legacy MG sharing configuration and new signaling for collision handling of concurrent MGs
Conclusions
In this paper we provided our views on concurrent MGs.
Proposal 1: RAN4 not to define E-UTRA measurement requirements with concurrent MGs.
· When UE is configured with only E-UTRA MOs, it is not expected to be configured with concurrent MGs;
· When UE is configured with both E-UTRA and NR MOs, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG.
Proposal 2: RAN4 to ask RAN2 to decide whether concurrent MGs is supported in MR-DC scenario.
Proposal 3: Simultaneous configuration of per-UE MG and per-FR MG is only allowed when the per-UE MG is associated to PRS measurement.
Proposal 4: Max number of concurrent MGs across all FRs for per-FR MG capable UE is 3.
Proposal 5: Define X value in proximity condition as 4ms for both FR1 and FR2.
Proposal 6: Adopt priority rule for collision handling for concurrent MGs:
· UE will only do the measurement w.r.t. the MG with higher priority
· The MG priority is configured by NW
· Data scheduling is expected during dropped MG occasions
Proposal 7: Define overhead for concurrent MGs: when concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Proposal 8: For measurement with MG, existing measurement period requirements can be re-used, where the MGRP and CSSF are based on the MG to which the measurement is associated. Impact of the MG colliding can be discussed after collision handling is settled.
Proposal 9: For measurement outside MG,
· If the SMTC windows or CSI-RS resources are fully non-overlapped with any of the concurrent MGs, the existing measurement period requirements can be re-used.
· If the SMTC windows or CSI-RS resources are partially overlapped with one or both of the concurrent MGs, the measurement will be performed outside MG. 
· Kp = Ntotal / Navailable, where Ntotal is the total number of SMTC windows or CSI-RS resource occasions during T, and Navailable is the number of SMTC windows or CSI-RS resource occasions that are not overlapped with any MG occasion during T, and T = max(TSMTC, MGRP1, MGPR2).
· If the SMTC windows are fully overlapped with one or both of the concurrent MGs, the measurement will be performed with MG.
Proposal 10: Re-use the existing requirements for L1 measurement with the updated calculation for P factor as follows:
· For L1 measurement in FR1, P = Ntotal / Navailable
· For L1 measurement in FR2, 
· P = Psharing * Ntotal / Noutside_MG, if Navailable = 0
· P = Ntotal / Navailable, if Navailable > 0
· where, Ntotal is the total number of L1 resource occasions during T, Noutside_MG is the number of L1 resource occasions not overlapped with any MG occasion during T, Navailable is the number of L1 resource occasions not overlapped with any MG occasion or any SMTC window during T, and T = max(TL1, MGRP1, MGPR2).
Proposal 11: RAN4 not to define UE measurement behaviour after transition.
Proposal 12: In the reply LS to R2-2111472, inform RAN2 that different MOs with CSI-RS resources are considered as different frequency layers, no matter if the CSI-RS resources are with same or different centre frequencies. 
Proposal 13: In the reply LS to R2-2111472, inform RAN2 the following
· Concurrent MGs cannot be configured with legacy MG
· The UE capabilities in number of concurrent MGs based on RAN4 agreements
· The applicability of legacy MG sharing configuration and new signaling for collision handling of concurrent MGs
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1. Overall Description:
RAN4 thanks RAN2 for the LS R2-2111472. 

RAN4 confirms the understandings regarding the concurrent gap operation and frequency layer in R2-2111472 are correct except the following statement:
	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.


Based on RAN4 discussions in Rel-16 for CSI-RS measurement requirements, different MOs with CSI-RS resources are considered as different frequency layers, no matter if the CSI-RS resources are with same or different centre frequencies.

RAN4 would like to provide the following answers to the questions in R2-2111472.
Q1 – Can Rel-17 concurrent gaps be configured together with legacy gap? If ‘yes’, what would be the UE behavior?
[RAN4] No. RAN4 has agreed that “Concurrent gaps are multiple measurement gaps configured by RRC message(s)”, so when more than one gaps are configured, UE is considered to be configured with concurrent gaps, and there is no such scenario where concurrent gaps are configured together with legacy gaps.
Q2 – How many concurrent gaps could be configured simultaneously?
[RAN4] For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured.
For UE capable of per-FR MG, the following configurations are supported:
	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 Note 1

	4
	0
	1
	1
	Supported Note 1

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	Supported

	12
	0
	2
	0
	Supported

	Note 1: Supported only when the per-UE gap is associated to PRS measurement. 


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)? 
[RAN4] Please refer to the answer to Q2.
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?
[RAN4] Yes. RAN4 would like to clarify that the legacy gap sharing configuration (configured in MeasGapSharingConfig) is applicable for different measurements (e.g. intra- and inter-frequency) that are associated to the same gap, while for handling of collision between different gaps, new signalling is needed as mentioned below.
Q5 – Could RAN4 help to clarify whether UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation?
[RAN4] RAN4 has agreed that it is up to RAN2 to decide whether to support gap association to 2G/3G from signalling perspective.

RAN4 has sent the further agreements related to concurrent gaps in R4-2120304. During RAN4#101-bis-e, RAN4 has reached the following conclusions.

For E-UTRA measurement with concurrent gaps:
	RAN4 to focus on NR measurement requirements with concurrent gaps, i.e. the E-UTRA measurement requirements apply provided that all E-UTRA MOs are associated with one single MG. 



For collision handling of concurrent gaps:
	RAN4 agreed that X=4ms for both FR1 and FR2 in Condition#2 under which two measurement gap occasions are defined as colliding (overlapping).
Adopt priority rule for collision handling for concurrent MGs:
-	UE will only do the measurement w.r.t. the MG with higher priority
-	The MG priority is configured by NW
-	Data scheduling is expected during dropped MG occasions



RAN4 would like ask RAN2 whether it is feasible to support concurrent MGs in EN-DC, NE-DC and NR-DC in Rel-17 from RAN2 perspective.

RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for concurrent gaps. The discussion for concurrent gaps design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account and define procedure and signalling support for concurrent gaps, and also feedback whether it is feasible to support concurrent MGs in EN-DC, NE-DC and NR-DC in Rel-17 from RAN2 perspective. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #102-e		Feb. 21 – Mar. 3, 2022		Electronic Meeting
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