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Introduction
This document is the email discussion summary for [100-e][223] NR_MG_enh_1 with the following topics covered
· Topic 1:	General (AI 9.11.1)
· Topic 2: Multiple concurrent and independent MG patterns (AI 9.11.2.2)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Decide on the scope, priority, options and tentative agreement to be discussed in the 2nd round. Conclude issues with strict consensus, if any.
· 2nd round: Conclude the issues identified in the 1st round. 
Topic #1: General (AI 9.11.1)
Moderator: No discussion papers were submitted under this agenda. 
Topic #2: Multiple concurrent and independent MG patterns (AI 9.11.2.2)
Moderator: according the agreed WF R4-2108346, issues are categorized into following aspects: Definition, Applicability and configurations, UE capability related issues, Overlapping issues, Overhead, Measurement gap related requirements, Measurement requirements and others. Same categorization will be re-used for the discussion in Topic#2.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111996
	CATT
	Proposal 1: How to handle the case when the association is not provided should be decided after the association approach is defined in RAN2.
Proposal 2: No need to further discuss whether to allow concurrent gap for the case with only non-NR RAT measurement objectives. 
Proposal 3: When UE supports per-FR gap, not to allow simultaneous configuring per-UE gap and per-FR gap. 
Proposal 4: When only per-FR gaps are configured, at most 2 gaps can be configured for each FR i.e. the max number of supported concurrent gaps across all FRs is 4.
Proposal 5: RAN4 define requirements for FNO, FO, FPO, PFO and PPO cases. The combination of gap sharing and priority can be used e.g. assign the gap sharing ration according to the configured priority. 
Proposal 6: If the proximity of multiple gaps for FNO case is defined, the gap cancel rules are not needed. 
Proposal 7: The data will be not scheduled on the dropped gap occasions. 
Proposal 8: Not to define overhead cap for concurrent gap. 
Proposal 9: The legacy interruption requirements can be the baseline and the total interruption for two concurrent gaps should be Tinterruption_total = Tinterruption_1 + Tinterruption_2 – Toverlap where Toverlap is the overlapped time of two gaps. 
Proposal 10: The following principles should be also followed when defining requirements: 
· Principle 2: Each reference signal can only be measured in one MG pattern. 
· Principle 3: For a particular gap, only MOs share this gap should be counted in 
· Principle 7: The measurement delay requirement in case of multiple gaps shall be revisited 

	R4-2111997
	CATT
	LS out about RAN4 agreements

	R4-2112070
	Apple
	Proposal 1: if some MO can be covered by more than one MGP and the association between MGP and dedicated use case(s) is not provided, RAN4 needs to define RRM measurement requirements based on the assumption that each layer is measured with the MGP with longest MGRP.
Proposal 2: no need to consider concurrent gap for the case with only non-NR RAT measurement objectives.
Observation 1: configuring per-UE gap for UE supporting per-FR gap would cause unnecessary data throughput loss.
Proposal 3: even though it may be feasible to configure per-UE gap plus per-FR gap from RRC configuration point of view, the benefit is not observed. Therefore, it is unnecessary to consider combination of per-UE gap and per-FR gap to be configured simultaneously.
Proposal 4: when UE supports per-FR gap, max 2 MGs in an FR and total 3 MGs across all FR are supported in this work item.
Proposal 5: instead of discussing the feasibility of each overlapped scenario, RAN4 shall discuss the overall principle on how to handle the overlapped MG occasion. If the conclusion is general enough to cover all the cases, it is unnecessary to rule out any scenario if no extra standard effort is needed.
Proposal 6: to address overlapped scenario, it is proposed to introduce a configurable factor for gap sharing percentage, 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.
Proposal 7: MG overhead cap needs to be introduced (e.g. per UE capability) to 1) avoid high UE complexity 2) allow more UE to enjoy this feature.

	R4-2112340
	LG Electronics
	Proposal 1: Do not define simultaneous configurations of per-UE gap and per-FR gap for UE supporting per-FR gap in Rel-17.
Proposal 2: Define a maximum of 3 MGs across all FRs for UE supporting only per-FR gap.
Proposal 3: Consider priority when measuring only in one MG in occasions where the two MGs are overlapped.
Proposal 3-1: Consider gap sharing if each priority for two MGs is same.
Proposal 4: UE is not required to conduct reception/transmission of data during MGL of MG with high priority if priority between MGs is different in case of overlapped MGs. 
Proposal 4-1: UE is not required to conduct reception/transmission of data during entire MGLs of multiple MGs if priority between MGs is same in case of overlapped MGs. 
Proposal 5: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS 
Proposal 6: When two MG patterns(MG1, MG2) are configured with FNO for synchronization scenarios, the total interrupted slots(Z) on serving cell(s) are, 
· Z = Y1 + Y2 - K
· Y1 : interrupted slots due to MG1
· Y2 : interrupted slots due to MG2
· K = 1 for following cases
· X1 = 0ms    & {MGTA_MG1 = 0 & MGTA_MG2 = 0} or
· X1 = 0.5ms & {MGTA_MG1 = 0 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0} 
· X1 = time difference from end of early MG to start of later MG
· K = 0 for other cases
Proposal 7: When two MG patterns(MG1, MG2) are configured with FNO for asynchronization scenarios, the total interrupted slots(Z) on serving cell(s) are,
· Z = Y1 + Y2 - K
· Y1 : interrupted slots due to MG1
· Y2 : interrupted slots due to MG2
· K = 1 for following cases
· X1 = 0ms    & {MGTA_MG1 = 0 & MGTA_MG2 = 0} or
· X1 = 0ms    & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0} 
· X1 = time difference from end of early MG to start of later MG
· K = 0 for other cases

	R4-2112393
	MediaTek inc.
	Proposal 1: RAN4 to focus on the case with association provided between gap and measurement purpose and leave the case without association as low priority or even to later releases
Observation 1: RAN2 is having MU-SIM discussions in which some solution may require network to configure a 2nd (or even a 3rd) measurement gap. But the MU-SIM WI has no RAN4 TU, and this RAN4-led gap enh WI does not involve MU-SIM.
Proposal 2: RAN4 to wait for Plenary’s guidance on how to handle the concurrent gap introduced by MU-SIM.
Proposal 3: For per-FR gap capable UE, allow per-UE gap and per-FR gap to be configured simultaneously or allow per-UE gap to be configured only.
Proposal 4: For per-FR gap capable UE, up to 4 gaps can be configured to UE, given that in one FR the number of gaps is no larger than 2.
Proposal 5: UE is not expected to be configured with 2 pre-configured gap which are fully-overlapped (FO) or fully-partial overlapped (FPO).
Proposal 6: Introduce requirements for partially-fully overlapped (PFO) and partially-partial overlapped (PPO) at least for the case when one gap is associated to PRS measurement.
Proposal 7: On colliding gap occasions (regardless fully or partial overlapping), only priority rule is considered.
Proposal 8: RAN4 to define an overhead cap for concurrent gaps.
Proposal 9: For gap interruption, a slot is considered to be interrupted by gap if it is interrupted by any one of the gap.
Proposal 10: With clear association between measurement purposes and gap as well as the priority rule for collided occasion, the corresponding measurement delay requirements can be considered separately for different gaps.

	R4-2112422
	Xiaomi
	Proposal 1: UE is allowed to be configured with concurrent MG to perform only non-NR RAT measurements.
Proposal 2: In case when association is not provided, it is up to UE implementation to select the appropriate MG to perform the measurements, and the Rel-15/Rel-16 legacy measurement rules and requirements can be reused for concurrent gap.
Proposal 3: For per-FR capable UE, the maximum number of the concurrent measurement gap across all FRs is 3.
Proposal 4: For per-FR gap capable UE, it is not allowed to be configured simultaneously per-UE gap and per-FR gap.
Proposal 5: RAN4 is deprioritized to define requirements for fully-overlapped (FO) and fully-partial overlapped (FPO) concurrent gaps.
Proposal 6: RAN4 is to define the requirements for partial fully-overlapped (PFO) or partial partial-overlapped (PPO) concurrent gaps.
Proposal 7: Either the priority rules or gap sharing rules is adopted for partial fully-overlapped (PFO) or partial partial-overlapped (PPO) concurrent gaps.
Proposal 8: The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.

	R4-2112502
	CMCC
	Observation 1: according to TS 38.331 on MeasGapConfig, per FR gap cannot be configured together with per UE gap.
Proposal 1: For the per-FR gap capable UE, it is supported to allow the simultaneous configuring per-UE gap and per-FR gap.
Proposal 2: If RAN4 agree to allow the combination of per-UE gap and per-FR gap, it is necessary to send LS to RAN2 to update the spec accordingly
Proposal 3: it is proposed to consider partially and fully-overlapped concurrent gaps, which could reduce the impact on the data loss.

	R4-2112640
	vivo
	Proposal 1: For the multiple concurrent gap scenario, if no particular associations between measurement gap and MOs are provided, then the default assumption should be that all MOs which require measurement gaps share all configured maps equally. 
Proposal 2: it is feasible if the scenario is even one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs.
Proposal 3: For the scenario where only per-FR is configured, the max number of gaps across all FRs could be 4, assuming the maximum number of gaps per FR is 2. 
The maximum number of gaps when per-UE gap and per-FR gap are configured simultaneous could be 4 whereas the maximum number of gaps is 2 for per FR and per UE configuration, respectively.
Proposal 4: For all identified overlapping scenarios, in order to define performance requirement, rules based on either priority or sharing principles should be investigated. 
Proposal 5: Identical dropping/cancellation rules should be applied for all identified overlapping scenarios
Proposal 6: define an overhead cap for concurrent gap, i.e., option 1.  
Proposal 7: the principle to define the cap could be the MG overhead shall not exceed the maximum MG overhead of the pattern supported by the UE according to R15/16 capabilities supportedGapPattern and supportedGapPattern-NRonly.  
Proposal 8: Regarding CSSF, CSSFwithin_gap,i for a particular gap among multiple and concurrent gaps needs recalculation and when calculating CSSFwithin_gap,i, only MOs share this gap should be counted in.
Proposal 9: Investigate how to define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements such as RLM.

	R4-2113151
	Intel Corporation
	Observation 1: The common period in the definition of concurrent MG [2] can be max(MGRPi). MGRPi is the measurement periodicity of th induvial MG configured within these concurrent MGs.  
Proposal 1: Concurrent MGs are multiple individual MGs that can be co-existent for UE’s measurements during [160ms].
Observation 2: The concurrent MGs can be any of
· all per-UE, 
· all per-FR (for the same FR), or
· a combination of per-UE and per-FR MG patterns, with at least one per-UE and at least one per-FR
Proposal 2: When UE support concurrent MGs, the per-UE gap and/or per-FR gap can be configured simultaneously. 
Proposal 3: The maximum number of supported concurrent gaps across all FRs can be 4. 
Observation 3: In case of per-FR MGs being configured to UE as concurrent MGs, there are more than 2 gaps beside the per-FR MGs configured at least.
Proposal 4: An overhead cap for the concurrent MG shall be defined.
Observation 4: How to define the limitation of the total concurrent gap patterns activated can be FFS, e.g.
· The static number (e.g. a cap as the applicability condition)
· The adaptive limitation based on the gap instances within the concurrent gap pattern  
Proposal 5: The adaptive way depending on NW configuration to limit the overhead of concurrent MGs is preferred.
Observation 5: CCSF shall be applied when no dedicated association with the concurrent MGs.
Observation 6: The serving gNB can configure the concurrent MGs without overlapping (e.g. 
Observation 7: There are several alternatives to resolve such problem:
· To define the new candidates of k1,k2 when concurrent MG applied.
· Or limited to the concurrent MG for some use cases with higher tolerance of latency.
Observation 8: When non-overlapping concurrent measurement gap patterns, the measurement requirements for SSB/CSI-RS/PRS in Rel15/Rel16 without the gap sharing can be applicable for them independently.

Proposal 6: The measurement delay requirement in case of multiple gaps shall be revisited. As the start point, the non-overlapping scenarios can be studied as a start point.
Observation 9: UE processing capability shall be taken count into the proximity of two adjacent gap instances in a concurrent measurement gap configuration.

	R4-2113209
	ZTE Corporation
	Proposal 1: Once the association of one concurrent MG is not provided through configuration signaling by network, which means the concurrent MG is applicable for all MOs. 
Proposal 2: Allow the simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap.
Proposal 3: Except for PRS consideration, the other benefit of simultaneous configuring per-UE gap and per-FR gap can be further studied.
Proposal 4: Supporting FP, PFO, FPO and PPO with the gap sharing rules as baseline solution. 
Proposal 5: If the two close measurement occasions correspond to different use cases(MOs), both of them should not be canceled. Otherwise, such case can be avoided through network configuration.

	R4-2113279
	OPPO
	Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time which is totally left to network configuration.
Proposal 2: Concurrent MGs are not allowed when the UE is configured to perform only non-NR RAT measurements.
Proposal 3: When the association is not provided, RAN4 can consider to define default UE behavior of measurement, e.g., fallback to legacy gaps.
Proposal 4: When UE supports per-FR gap, we think it should be allowed for Per-FR gap capable UE to be configured with only per-UE concurrent gaps, but not allow per-UE gap and per-FR gap to be configured simultaneously.
Proposal 5: When UE supports per-FR gap, the max number of supported concurrent gaps across all FRs should not exceed 4, and at most 2 gaps within same FR are allowed.
Proposal 6: Not consider overlapping issues in 1st phase.
Proposal 7: open to further discuss overhead issues in 2nd phase.
Proposal 8: We propose the following principles in defining measurement requirements:
· Legacy gap interruption requirement can be reused
· Legacy rules for measurement objective and gap should be reused for concurrent gap. 
· Only one frequency layer can be measured in a single gap instance. 
· Only one type of RSs can be performed in a single gap instance. 
· One RS configuration can only be measured in one MG pattern
· The measurement delay and CSSF requirements in case of multiple gaps shall be revisited

	R4-2113637
	Ericsson
	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: Fully overlapped gaps may happen when network configures a traditional mandatory MGP, such as MGP #1, #11 with a positioning MGP #24, #25.
Observation 4: Without clear indication, NW and UE may have different understanding on which time duration for data scheduling or measurements between-in each gap for partially overlapped scenario.
Proposal 1: Without considering pre-configured gap(s), the common period of time can be defined as
· the duration in which UE is configured with more than one MGs plus RRC reconfiguration time for de-configured one of the MGPs
Proposal 2: To avoid the misunderstanding between NW and UE, the default MGP indication shall be introduced.
Proposal 3: UE will perform the measurements only in default MGP once the association isn’t provided for concurrent gaps.
Proposal 4: The scheduling opportunity depends on the union of the activated concurrent gap occasions whatever the association is provided or not.
Proposal 5: UE can be configured with per-UE gap and per-FR gap when UE is capable of per-FR gap and concurrent gaps
Proposal 6: 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.
	Gap Combination Index
	The number of simultaneous configured gaps

	
	Per-FR1
	Per-FR2
	Per-UE

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1


Proposal 7: The max number of supported concurrent gap is 3 when UE supports both per-FR gap and concurrent gaps.
Proposal 8: RAN4 needs to define gap cancel rules even for fully non-overlapped scenario, at least considering the following aspects:
· Type of service, such as low latency service
· HARQ feedback (K0, K1, K2)
· The distance between two gap occasions
Proposal 9: RAN4 to define unified requirements for all overlapping/non-overlapping scenarios:
Proposal 10: RAN4 shall define a general cancel rule for UE in all type of overlapping and can be determine
· which of the two gaps shall be keep, and 
· what is the condition to apply the rule
Proposal 11: RAN4 shall define a general cancel condition by comparing the time difference between ending point of one gap and the starting point of the other gap with a threshold.
Proposal 12: Data scheduling is expected on the dropping gap occasions.
Proposal 13: RAN4 to define transition period requirement for concurrent gaps configuration/deconfiguration.
Proposal 14: Additional application duration (Tapply) is needed to enable/disable the concurrent gaps.
Proposal 15: 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.
Proposal 16: After concurrent gaps deconfiguration, both NW and UE should have the same understanding on when data will be scheduled on the disabled MG occasions.
Proposal 17: After concurrent gaps deconfiguration application time, data scheduling is expected on the disabled MG’s time occasions.
Proposal 18: RAN4 not to define an overhead cap.
Proposal 19: Reuse the existing MG interruption requirements.

	R4-2114023
	Nokia, Nokia Shanghai Bell
	General definition of Common period of time:
1. Once a MGP is configured (when not considering preconfigured MGPs) it is active, and gap assisted measurements are performed according to the GP.
1. For concurrent MGPs: the common period of time is the duration when UE is configured with more than one MGPs.
1. The generic definition of ‘common period of time’ is the time during which more than one MGP is in active use by the UE for performing gap assisted measurements. 

Applicability and configurations including solution robustness:
Using RRC signalling ensures that UE and network will have same understanding of when any measurement gap configuration is in active use by the UE.
Using MAC or DCI for activating a pre-configured measurement gap is less robust than RRC signalling. 
For both concurrent measurement gaps and pre-configured measurement gaps the UE may have one or more measurements gaps active simultaneously.
The UE measurement requirements, during the common period of time, are the same whether the measurement gaps are added or removed using concurrent measurement gap feature or pre-configured measurement gap feature. RAN4 should define one generic set of UE requirements applicable during the common period of time.
Any UE supported MGP can be configured as concurrent MGP.
Within each configured concurrent MGP, if the MGP is not associated with a specific purpose, the UE measures the RS(s) present within the MG. Configured MG can be used for measuring any RS for which the UE need gap assistance.
RAN4 should not limit the use cases for concurrent MGPs and when they can be configured unless well justified.

UE capability related issues:
A UE supporting Per-FR MG can be configured with concurrent MGPs Per-UE and Per-FR. The network can configure with a Per-FR capable UE with Per-UE MGP and per-FR MGP simultaneously.
A Per-FR gap capable UE supporting this feature would need to support at least 3 concurrent configured MGPs across all FRs when configured with both Per-UE and Per-FR MGPs
A Per-FR gap capable UE supporting this feature would need to support at least 2 concurrent MGPs per FR when only Per-FR gaps are configured.

Aspects related to overlapping measurement gaps
Define requirements for Fully-overlapped (FO)
Define requirements for Fully-partial overlapped (FPO)
Define requirements for Partially-fully overlapped (PFO)
Define requirements for Partially-partial overlapped (PPO)
URLLC impact from the concurrent MGPs should be carried out in the URLLC WI.
No need for RAN4 define any requirements related to HARQ feedback and e.g. minimum distance between MGs
For gap sharing in concurrent MGP option 2 is supported with the understanding that it means 100% for the prioritised MGP.

Measurement gap overhead:
Option 2. There is no need for RAN4 to define a measurement gap overhead.
Any measurement gap overhead limitations need to be justified.

Measurement gap related requirements:
All existing legacy requirements related to above should not be changed unless broken.

Measurement requirements:
The measurement assumptions in Rel-15 applies directly in Rel-17 if concurrent MGP is in use.
Existing CSSF rules applies also when UE is configured with concurrent MGPs.
Adding a concurrent measurement gap does not affect an ongoing cell detection negatively.
Adding an additional concurrent measurement gap does not affect any on measurement negatively.


	R4-2114306
	Huawei, HiSilicon
	Proposal 1: Remove ‘common period of time’ in the definition of concurrent MGs.
Proposal 2: The association information between a frequency layer and a MG is mandatorily provided by the NW when concurrent MGs are configured. 
Proposal 3: Each frequency layer can be associated with only one MG.
Proposal 4: Inform RAN2 the following information
· For RRM measurement, NW configures either which MG to use for each frequency layer, or which frequency layers to measure for each MG
· For PRS measurement, NW configures whether a MG is used for PRS measurement or not, and only one MG can be used for PRS measurement
Proposal 5: UE capable of per FR MG and capable of concurrent MG can be configured with 
· Up to 2 per UE MGs, or 
· Up to 3 per FR MGs with up to 2 MGs in one FR
Proposal 6: RAN4 to define requirements for all overlapping cases (FO, PFO, FPO and PPO) with MG sharing, e.g. a fixed or configurable sharing factor between two MGs. 
Proposal 7: RAN4 not to define MG cancel rule in Rel-17. 
Proposal 8: Non-NR RAT measurements with concurrent MGs should be defined as a separate UE capability from NR measurements with concurrent MGs.
Proposal 9: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
Proposal 10: Legacy MG interruption requirements apply to each of the concurrent MGs, and no need to define additional requirements on the total number of interrupted slots.
Proposal 11: For defining measurement requirements with concurrent MGs, CSSF is separately calculated for each MG accounting for the frequency layers associated with the concerned MG. 

	R4-2114426
	Qualcomm CDMA Technologies
	Proposal1: RAN4 to discuss in the next stage, a hybrid way of configuring the multiple concurrent MGs to be a legacy, pre-configured MG or NCSG instances as the requirement on the RAN2 signaling design.
Proposal2: Regardless of association being provided, PRS measurement for positioning is exclusively associated with one of the instance of multiple gaps at least for R17.
Proposal2.1: If association is not provided, each of the multiple gaps is shared by SSB and/or CSI-RS according to the CSSF rules within the gap.
Proposal3: Support configuring concurrent gap for the case with only non-NR RAT measurement objectives.
Proposal4: Max number of supported concurrent gaps across all FRs is three.
Proposal4.1: Support at most two concurrent gaps of the same type i.e. per-FR1, or per-FR2 or per-UE gaps.
Observation1: RAN1 agreements have implications in the requirements of RAN4 WI of multiple concurrent gaps. 
Proposal5: RAN4 to agree on the concurrent per-UE gap and per-FR gap(s) for positioning measurement.
Observation2: There are two cases for colliding gaps. Case1, per-FR MG overlaps with another per-FR MG, or per-UE MG overlaps with another per-UE MG; case2, per-FR MG overlaps with a per-UE MG or vice versa.
Proposal6: FO/FPO/PFO/PPO are not considered for case1 when two MGs of the same type overlap.
Proposal7: per-UE MG takes higher priority than per-FR MG for case2 when two MGs of different types overlap.
Proposal8: Support defining a time domain minimal distance [X]ms between the two gap instances.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Definition
Issue 1-1: Definition of a common period of time
· Background in last meeting: No consensus on keeping ‘common period of time’ in the definition of concurrent gap. 
· Proposals
· Option 1: Intel
· Concurrent MGs are multiple individual MGs that can be co-existent for UE’s measurements during [160ms]
· Option 2: OPPO
· Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time which is totally left to network configuration 
· Option 3: Ericsson
· Without considering pre-configured gap(s), the common period of time can be defined as the duration in which UE is configured with more than one MGs plus RRC reconfiguration time for de-configured one of the MGPs
· Option 4: Nokia
· The generic definition of ‘common period of time’ is the time during which more than one MGP is in active use by the UE for performing gap assisted measurements
· Option 5: Huawei
· Remove ‘common period of time’ in the definition of concurrent MGs
· Recommended WF
· Collect companies’ views in the 1st round 
· Moderator: Please note that if no consensus can be achieved, the conclusion is the same as Option 5.

Sub-topic 2-2 Applicability and configurations
Issue 2-1: UE behavior without association between gap and dedicated use cases
· Prioritized issue due to RRC impact
· Proposals
· Option 1: ZTE, OPPO, Nokia, QC
· Fallback to legacy behaviour, e.g., concurrent MG is applicable for all MOs and all RS for which the UE need gap assistance
· Option 2: vivo
· All MOs which require measurement gaps share all configured maps equally
· Option 3: Apple
· If some MO can be covered by more than one MGP and the association between MGP and dedicated use case(s) is not provided, define requirements based on the assumption that each layer is measured with the MGP with longest MGRP 
· Option 4: Huawei
· The association should be mandatory, when concurrent MGs are configured
· Option 5: CATT, MTK
· Leave it low priority in this release
· Option 6: Xiaomi
· Up to UE implementation
· Option 7: Ericsson
· UE will perform the measurements only in default MGP once the association isn’t provided for concurrent gaps.
· Recommended WF
· More discussions are needed.
· Pending on the consensus (e.g., Option 4), RAN2 may need to be informed

Issue 2-2: Whether to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured
· Proposals
· Option 1: CATT
· No need to further discuss
· Option 2: Apple, OPPO
· Not allowed 
· Option 3: Xiaomi, QC
· Allowed 
· Option 4: Huawei
· Up to UE capability
· Recommended WF
· Need more discussions 
· Companies are encouraged to provide views on whether RAN2 needs to be informed about the conclusion of this issue.

Issue 2-3: A gap associated to LTE measurements only 
· Proposals
· Option 1: vivo
· It is feasible if the scenario is even one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs
· Recommended WF
· Agree on Option 1.

Issue 2-4: Association between freqyency layers and MG 
· Prioritized issue due to RRC impact
· Proposals
· Option 1: Huawei
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· Recommended WF
· Need more discussions
· Inform RAN2 if Option 1 is agreed

Issue 2-5: Association between PRS measurement and MG 
· Prioritized issue due to RRC impact
· Proposals
· Option 1: Huawei, QC
· PRS measurement for positioning is exclusively associated with only one of the instance of multiple gaps at least for R17 
· Recommended WF
· Need more discussions
· Inform RAN2, if Option 1 is agreed

Issue 2-6: Use case limitation 
· Proposals
· Option 1: Nokia
· RAN4 should not limit the use cases for concurrent MGPs and when they can be configured unless well justified 
· Recommended WF
· Need more discussions

Sub-topic 2-3 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
· Prioritized issue due to RRC impact
· Proposals
· Option 1: CATT, Apple, LGE, Xiaomi, OPPO, [Huawei]
· No
· Option 2: MTK, CMCC, Intel, ZTE, Ericsson, Nokia
· Yes
· Option 2a: QC, [ZTE]
· Yes for positioning measurement
· Recommended WF
· Need more discussions
· Pending on the consensus, RAN2 may need to be informed

Issue 3-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs
· Prioritized issue due to RRC impact
· Proposals
· Option 1: Apple, LGE, Xiaomi, Ericsson, [Nokia]
· 3 
· Option 2: CATT, MTK, vivo, Intel, OPPO
· 4
· Recommended WF
· Need more discussions
· Pending on the consensus, RAN2 may need to be informed

Issue 3-3: All possible combinations for per-FR gap capable UE
· Proposals
	Gap Combination Index
	The number of simultaneous configured gaps

	
	Per-FR1
	Per-FR2
	Per-UE

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3
	1
	0
	1

	4
	0
	1
	1

	5
	1
	1
	1

	6
	2
	2
	0

	7
	0
	0
	1

	8
	1
	1
	0

	9
	1
	0
	0

	10
	0
	1
	0


· Recommended WF
· Companies to provide the acceptable indices in the 1st round. If there are any combinations missing, please directly add them in above table. 
· Companies are encouraged to provide views on whether RAN2 needs to be informed about the conclusion of this issue

Sub-topic 2-4 Overlapping issues
Issue 4-1: Rule for colliding gap occasions, if one of FO, FPO, PFO, PPO cases is introduced
· Prioritized issue which affects other issues
· Proposals
· Option 1: CATT, [Apple], Xiaomi, Huawei
· 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: LGE
· 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: MTK, Xiaomi, Nokia
· Only priority rule, e.g., UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions. 
· Option 3a: QC
· Per-UE MG takes higher priority than per-FR MG for case2 when two MGs of different types overlap. 
· Option 4: Ericsson
· Define a general cancel rule for UE on
· which of the two gaps shall be keep, and 
· what is the condition to apply the rule
· Recommended WF
· Need more discussions 

Issue 4-2: Whether to define requirement for FO case
· Fully-overlapped (FO): Every gap occasion of one MG is fully covered by every gap occasion of another MG with the same periodicity
[image: ]
· Proposals
· Option 1: CATT, [Apple], CMCC, ZTE, Ericsson, Nokia, Huawei
· Yes
· Option 2a: MTK, Xiaomi
· No 
· Option 2b: Intel, OPPO
· No in the 1st phase 
· Option 2c: QC
· No for the same gap type (per UE/FR)
· Recommended WF
· Need more discussions

Issue 4-3: Whether to define requirement for FPO case
· Fully-partial overlapped (FPO): Every gap occasion of one MG is partially overlapped by every gap occasion of another MG with the same periodicity
[image: ]
· Proposals
· Option 1: CATT, [Apple], CMCC, ZTE, Ericsson, Nokia, Huawei
· Yes
· Option 2a: MTK, Xiaomi
· No 
· Option 2b: Intel, OPPO
· No in the 1st phase 
· Option 2c: QC
· No for the same gap type (per UE/FR)
· Recommended WF
· Need more discussions

Issue 4-4: Whether to define requirements for PFO case
· Partially-fully overlapped(PFO): Every gap occasion of one MG is fully covered by gap occasion of another MG with the different periodicity
[image: ]
· Proposals
· Option 1a: CATT, [Apple], MTK, Xiaomi, CMCC, ZTE, Ericsson, Nokia, Huawei
· Yes
· Option 1b: MTK
· Yes, at least for PRS measurement
· Option 2a: Intel, OPPO
· No in the 1st phase 
· Option 2b: QC
· No for the same gap type (per UE/FR)
· Recommended WF
· Need more discussions

Issue 4-5: Whether to define requirement for PPO case
· Partially-fully overlapped(PFO): Every gap occasion of one MG is fully covered by gap occasion of another MG with the different periodicity
[image: ]
· Proposals
· Option 1a: CATT, [Apple], MTK, Xiaomi, CMCC, ZTE, Ericsson, Nokia, Huawei
· Yes 
· Option 1b: MTK
· Yes, at least for PRS measurement
· Option 2a: Intel, OPPO
· No in the 1st phase 
· Option 2b: QC
· No for the same gap type (per UE/FR)
· Recommended WF
· Need more discussions

Issue 4-6: Whether to define gap cancelling rule for FNO
· Fully non-overlapped (FNO)
· Proposals
· Option 1a: Nokia, Huawei
· No.
· Option 1b: CATT, ZTE, QC
· No, and define proximity of multiple gaps instead, e.g., a time domain minimal distance [X]ms between the two gap instances.
· Option 2: vivo, Ericsson 
· Yes
· A general cancel condition by comparing the time difference between ending point of one gap and the starting point of the other gap with a threshold 
· Applicable to all overlapping scenarios 
· Recommended WF
· Need more discussions
· Moderator: CATT and Ericsson have further proposals on data scheduling, but let’s focus on whether to introduce gap cancellation rule first.

Sub-topic 2-5 Overhead
Issue 5-1: Whether to define an overhead cap for concurrent gaps
· Proposals
· Option 1: Apple, MTK, vivo, Intel, [Huawei], LGE
· Yes
· Option 2: CATT, Ericsson, Nokia
· No 
· Option 3: OPPO
· Postponed to 2nd phase
· Recommended WF
· Need more discussions
· Companies are encouraged to provide views on whether RAN2 needs to be informed about the conclusion of this issue

Issue 5-2: How to define the overhead cap, if agreed to be introduced
· Proposals
· Option 1: LGE
· Consider overhead cap with   when configuring multiple MG patterns
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS 
· Option 2: vivo
· Define the cap could be the MG overhead shall not exceed the maximum MG overhead of the pattern supported by the UE according to R15/16 capabilities supportedGapPattern and supportedGapPattern-NRonly
· Option 3: Intel
· The adaptive way depending on NW configuration to limit the overhead of concurrent MGs is preferred. 
· Option 4: Huawei
· When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms.
· Recommended WF
· Need more discussions
· Companies are encouraged to provide views on whether RAN2 needs to be informed about the conclusion of this issue

Sub-topic 2-6 Measurement gap related requirements
Issue 6-1: Gap interruption
· Proposals
· Option 1: CATT, MTK, [OPPO], [Nokia], HW
· 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 gap.
· Option 2: Ericsson
· With the introduction of gap cancellation rule, reuse the existing MG interruption requirements. 
· Option 3: LGE
· UE is not required to conduct reception/transmission of data during MGL of MG with high priority if priority between MGs is different in case of overlapped MGs
· UE is not required to conduct reception/transmission of data during entire MGLs of multiple MGs if priority between MGs is same in case of overlapped MGs
· When two MG patterns(MG1, MG2) are configured with FNO for synchronization scenarios, the total interrupted slots(Z) on serving cell(s) are, 
· Z = Y1 + Y2 - K
· Y1 : interrupted slots due to MG1
· Y2 : interrupted slots due to MG2
· K = 1 for following cases
· X1 = 0ms    & {MGTA_MG1 = 0 & MGTA_MG2 = 0} or
· X1 = 0.5ms & {MGTA_MG1 = 0 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0} 
· X1 = time difference from end of early MG to start of later MG
· K = 0 for other cases
· When two MG patterns(MG1, MG2) are configured with FNO for asynchronization scenarios, the total interrupted slots(Z) on serving cell(s) are,
· Z = Y1 + Y2 - K
· Y1 : interrupted slots due to MG1
· Y2 : interrupted slots due to MG2
· K = 1 for following cases
· X1 = 0ms    & {MGTA_MG1 = 0 & MGTA_MG2 = 0} or
· X1 = 0ms    & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0 & MGTA_MG2 = 0.5} or
· X1 = 0.5ms & {MGTA_MG1 = 0.5 & MGTA_MG2 = 0} 
· X1 = time difference from end of early MG to start of later MG
· K = 0 for other cases
· Recommended WF
· More discussions are needed

Sub-topic 2-7 Measurement requirements
Issue 7-1: UE measurement assumptions for different frequency layers
· Proposals
· Option 1: OPPO
· Only one frequency layer can be measured in a single gap instance
· Recommended WF
· Option 1 seems the assumption RAN4 adopted in every release. With slight modification, can we agree on the following sentence? 
· Only one frequency layer is required to be measured in a single gap instance 

Issue 7-2: UE measurement assumptions for different reference signals
· Proposals
· Option 1: CATT, OPPO
· Each reference signal can only be measured in one MG pattern
· Option 2: OPPO
· Only one type of RSs can be performed in a single gap instance
· Recommended WF
· Option 2 seems the current RAN4 assumption for SSB, CSI-RS and PRS. Let’s discuss whether to extend Option 2 to Option 1.

Issue 7-3: CSSF calculation
· Proposals
· Option 1: CATT, MTK, Xiaomi, vivo, Huawei
· CSSF is separately calculated for each MG, e.g., 
· For a particular gap, only the dedicated use cases share this gap should be counted in 
· Option 2: Nokia
· Existing CSSF rules applies also when UE is configured with concurrent MGPs
· Recommended WF
· Need more discussions. 

Issue 7-4: Measurement delay
· Proposals
· Option 1: Nokia
· Adding a concurrent measurement gap does not affect an ongoing cell detection negatively.
· Adding an additional concurrent measurement gap does not affect any on measurement negatively.
· Recommended WF
· TBA

Sub-topic 2-8 Others
Issue 8-1: Transition period for gaps configuration/deconfiguration
· Proposals
· Option 1: Ericsson
· RAN4 to define Additional application duration (Tapply) for concurrent gaps 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.
· Recommended WF
· Collect views from companies in the 1st round
· Companies are encouraged to provide views on whether RAN2 needs to be informed about the conclusion of this issue

Issue 8-2: Impact to other L1 measurements  
· Proposals
· Option 1: vivo
· Investigate how to define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements such as RLM
· Recommended WF
· Agreed on Option 1 in principle. 

Issue 8-3: Concurrent gap for MU-SIM 
· Proposals
· Option 1: MTK
· RAN4 to wait for Plenary’s guidance on how to handle the concurrent gap introduced by MU-SIM
· Recommended WF
· Collect views from companies in the 1st round

Issue 8-4: Joint consideration with pre-MG and NCSG 
· Proposals
· Option 1: QC
· RAN4 to discuss in the next stage, a hybrid way of configuring the multiple concurrent MGs to be a legacy, pre-configured MG or NCSG instances as the requirement on the RAN2 signaling design
· Recommended WF
· Postpone this discussion, according to the agreed 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.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Definition of a common period of time
	Company
	Comments

	XXX
	

	Ericsson
	Option 3 or 5.
From our understanding, the additional RRC processing time should also be considered when RAN4 defines the common period of time for concurrent gaps.
To move forward, we can also accept option 5.  

	Huawei
	Option 5. We think the current definition without ‘common period of time’ is sufficient and accurate for defining requirements.
It is noted that joint working of concurrent MGs and pre-MG is not supposed to be considered at this stage. When joint working with pre-MG is considered in a later stage, we agree that some requirements defined for concurrent MGs will apply only when multiple MGs are active, but there are also other requirements applicable once multiple MGs are configured, e.g. UE should activate and deactivate each of the configured pre-MGs based on mechanism defined for pre-MG. This can be discussed case by case for the relevant requirements, but the definition of concurrent MGs should not be changed. 

	Xiaomi
	Prefer option 1. If the concurrent MG is configured by different RRC IEs. Then, UE may have different understanding based on the definition concurrent MGs without the “common period of time” :
Option 1: MG1 and MG2 can be co-existent;
Option 2: MG1 is overridden by MG2  




	Intel
	Support Option 1. 
The argument we disagree the options with  configuration IE to define such common period is emphasized in the last meeting. So far we have not any conclusion on how the multiple RRC IE MeasGapConfig can be configured. And the only way we can define the concurrent MG is based on the physical layer perspective. In other words, essentially if there are more than one MGs can be scheduled by NW and observed by UE within a specific window (“common period”), we can identify this concurrent MGs existed. After RAN4 has such definition from the physical layer perspective, the new RRC IE (e.g. multiple RRC reconfiguration for MG can be overlapped) can be defined by RAN2 per RAN4’s inputs on this definition.
In order to make progress, we are also fine with Option 5 as in our understanding, this common period may not used to define RRM requirements. 

	Apple
	Support option 5. In our view, Xiaomi’s concern is more related to signaling design. Even though signaling design is up to RAN2, we believe network shall be allowed to use RRC to either configure the 2nd MG or to replace the 1st MG. It is unnecessary to use ‘common period of time’ to distinguish different configuration.

	CMCC
	Since in current stage, the combination with pre-configured MG is not considered, option 5 is preferred. In our view, the wording “common period of time” can be removed, since it is clearly mentioned that concurrent gaps are configured by multiple RRC IE MeasGapConfig, which can be differentiated from the Rel-15/16 legacy MG.
But in the later stage, when pre-configured MG is considered, situation is different, it is related with whether the MG is activated or not, the definition of “common period of time” may be needed and can be further discussed. 

	CATT
	Support option 5. We think the current definition is enough and exact time duration is not needed. For the issue raised by Xiaomi, we share the same view that it is related to RAN2 signaling and can be addressed by indication. 

	vivo
	We are ok with option 1. 

	MTK
	Support Option 5.
We think the current RAN4 discussion can still proceed even without this definition. It is OK to discuss whether the definition needs to be updated when jointly considering pre-MG and/or NCSG.

	ZTE
	We agree with CMCC. 

	OPPO
	Option 5 is fine at this stage. When to configure concurrent gaps can be left to network.

	Nokia
	Option 2, 3 and 4 seems to be very similar. They all propose that the common period of time is the time when the UE is configured with more than 1 measurement gap using RRC configuration. We wonder of following text could be used for further discussion:
The time when the gap is in use (configured) by the UE plus the RRC configuration delay is regarded as common period of time.
Our view is that we likely at some point during the requirements work need to have a clear understanding about when concurrent gaps are assumed used simultaneously by the UE. Therefore, having an agreement about this now will help the later work and help in getting clear requirements.

	Qualcomm
	Option5 can be supported so this term is not included in the definition at this point if the spec impact is not spelled out. 

	LG Electronics
	Our understanding is that definition of a common period of time was agreed in RAN4#98bis-e (R4-2105856).
· Common period of time:
· Without considering pre-configured gap: The common period of time is the duration in which UE is configured with more than one MGs 
· With considering pre-configured gap: FFS
· E.g., The common period of time is the time during which the UE is operating with more than one active MG 
 Only the raised issue in RAN4#99e was whether to keep it or not in the definition of concurrent gap.  Our preference is Option 4.


 
Issue 2-1: UE behavior without association between gap and dedicated use cases
· Prioritized issue due to RRC impact 
	Company
	Comments

	XXX
	

	Ericsson
	Option 7 and 4.
From RAN4’s view, gap association is very important to define concurrent gaps. Thus, we’re fine with mandatory the association between gap and use cases. 
However, how to define the gap association and whether the association is mandatory should be up to RAN2’s decision. We suggest further considering this issue once this scenario is valid after RAN2 finishing the signalling design.
In our opinion, a default UE behaviour should be clearly defined in RAN4 once NW configures concurrent gaps but not configuring the association. Thus, we propose to define a default MG. Whether and how to define the default MG is still up to RAN2’s design on concurrent gaps signalling.

	Huawei 
	Option 4, and we can also support option 5.
We think it is important that NW and UE have common understanding about which frequency layer is to be measured in which MG when concurrent MGs is configured. 
If the RS for a frequency layer can be only covered by one MG, then this frequency layer can be only measured with this MG, but it could also happen that the RS for a frequency layer fall in multiple MGs. If a frequency layer is to be measured in multiple MGs (option 1 and 2), or to be measured in a MG selected by UE implementation (option 6), it would be very complex to define measurement requirements for it, e.g. to determine the applicable MGRP and CSSF. 
Option 3 and option 7 can work, but both can lead to the case where only one of the configured MGs (the MG with longest MGRP or the default MG) is used, which is against the motivation of concurrent MGs. In our view, when NW configures concurrent MGs, it should also clearly indicate UE how to use them with the association information.

	Xiaomi
	We are fine with option 4. 

	Intel
	We support Option 1 as proposed in R4-2113151. 
And for Option 4, we agreed that the typical using scenario of concurrent MGs shall be associated with the dedicate usage (e.g. for PRS). And such restriction is still questionable (e.g. pre-MG + legacy MG).  

	Apple
	Network is encouraged to provide such association. If not provided, we support option 3, 5 and 6, which means either we may not define requirement or define requirement based on the worst case.

	CATT
	Support option 5 and option 4. 
It was agreed that the association between gap and use case should be introduced and the agreement is to be informed to RAN2. Generally we think RAN2 will define this association based on RAN4 agreements and the default state even if the association is not provided. So we think this can be left to the low priority when the RAN2 signaling is designed. At least the requirements should be defined based on the assumption that the association is provided. 

	vivo
	We are ok with option 1 and option 2 can be merged into option 1. Ok with option 4

	MTK
	Option 4, 5 are Ok to us.
As mentioned by companies, this association is very important to align the understanding between network and UE as well as to simplify the UE requirement. If RAN4 even cannot finish this simpler scenario in Rel-17, we do not think RAN4 can really have time to work on an even more complicated scenario (without association). Therefore, we suggest to start from the requirement with association first.  

	ZTE
	Support Option 1 and Option 4.
Firstly, we want to further clarify this issue. Based on the agreement “Introduce the association between measurement gap and dedicated use case(s)” attached during 99 e-meeting, if multiple MGs configured by NW, not configuring any associated use case for each MG, which not aligned with the agreement. The issue here we discussed is that NW does not configure associated use case for every MG, such as for only one MG, without configuring associated use case. 
So we can believe generally NW needs to configure associated use case for MG, only at some default case, NW will not configure use case for the MG. One common default case is that such MG can be applicable for all MOs and all RS for which the UE need gap assistance. If no MG meets the default case, Option 4 is suitable.

	OPPO
	Option 1 and 4. Share the same view as ZTE.

	Nokia
	Option 1. UE can use the existing gap rules and requirements. Network may configure an association, but we wonder why it has to be mandatory as proposed in Option 4? For Option 2 we still think that existing rules can apply – no need to have new rules (Option 3).
It is not clear exactly what ‘low priority’ means and whether this means RAN4 only consider when association is given for now or leave it for UE implementation as proposed in Option 6. We do not see either option as being very good alternatives.

	Qualcomm
	Some merge in the options may be needed.
 For example, options 4 and 7 such that without association configured, UE shall fallback to the default gap, which can be indicated by NW or the first in the configured sequence of multiple gaps. Then the legacy behavior can be followed by assuming single gap and such a gap shall be the chosen default gap. The principle is to ensure straightforward UE and NW behaviors and aligned expectations. 
So we can also compromise to support a merged option based on options 4 and 7 besides option1.
We would also suggest if we could discuss whether association shall be mandatory.

	LG Electronics
	Support Option 5 and option 4. 
For Option 7, using default MGP is not clear when the association between gap and use cases is not provided. Does it mean that NW provides use cases but does not provide MGP? If NW provides MGP but not provide use cases, what is a default MGP? 


 
Issue 2-2: Whether to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured
	Company
	Comments

	XXX
	

	Ericsson
	Option 3.
When NW configures multiple gaps, whether these gaps are for NR or inter-RAT is up to NW’s decision. 
For example, when UE is moving from NR cell to a LTE cell, NW may configure one gap for LTE measurement for handover. At the same time, if UE requests a LTE positioning measurement, NW may also configures a gap for LTE positioning.

	Huawei 
	Option 4.
We understand the issue is whether to allow LTE measurement to be performed in multiple MGs.
We think the use case needs to be justified and even supported, it should be a separate UE capability from supporting NR measurement in multiple MGs, no matter if the MOs includes only LTE or NR+LTE. 
In addition, we do not think support 2G/3G measurements in multiple MGs should be required.

	Xiaomi
	Option 3, as Ericsson mentioned, in some cases (when UE is moving from NR cell to a LTE cell), it is beneficial to configure one of the concurrent gap to prioritize the non-NR RAT measurements.

	Intel
	We prefer Option 2 to simple the discussion of this WI. Since the objective of concurrent MG is focus on NR. We need not to introduce any UE capability for non-NR UEs to support this feature. 

	Apple
	If the issue is about whether UE can measure both NR and LTE in multiple MGs, then we think it is feasible. But our interpretation of this issue is that there is no NR MO configured for the UE. All the configured MO are for inter-RAT LTE measurement. We don’t think it is necessary to support this feature. The use case E/// and Xiaomi mentioned above has existed in LTE for a long time. But multiple MG for LTE measurement has never been raised in LTE system. 

	CATT
	Support option 1 and can compromise to option 3. 
As discussed in issue 2-1, the association between gap and use case should be provided. Then for each gap, which measurement can be performed should be configured by network. And no further limitation is needed. 
In our understanding, this issue is about whether the network can associate only non-NR measurement to concurrent gap not about whether UE can perform non-NR measurement. So we don’t think this is related to UE capability. 

	vivo
	In principle we think this scenario is still within the scope of WID however we see this scenario should be low priority. Maybe we can firstly clarify that “ 2G/3G measurements in multiple MGs should not be required.” As Huawei’s suggestion. 

	MTK
	Support Option 3.
As long as the association between EUTRAN layer(s) and measurement gap is provide, we see no ambiguity at the UE side on how to perform the measurements. On the other hand, if network wants to reduce the measurement delay of a particular layer, network can associate the gap to this layer only and associate the gap to all the other layers.

	ZTE
	Support Option 2. If all the concurrent MGs are not for NR, but for LTE, we think it should not be discussed here. After all, so many issues related NR in this session need to be discussed.

	OPPO
	Option 2. No strong motivation to enhance UE capability for non-NR measurements from our side.

	Nokia
	Option 3.
We provided input on this in last meeting and although not included in this meeting we are still questioning the reasoning why this would not be allowed:
One may of course question the actual reason for this but there seems not to be any particular reason why this would not be allowed
Hence, we prefer that RAN4 should not limit the use cases for concurrent MGPs and when they can be configured.
Before RAN4 inform RAN2 about current decisions RAN4 would need to have a common understanding on the basic functionality of concurrent GPs. 

	Qualcomm
	Option3 is supported and RAN2 can decide if a UE capability is needed and impacts on non-NR RATs. We have been assuming measuring LTE and positioning though.

	LG Electronics
	Support Option 2.  Same view with Apple.


 
Issue 2-3: A gap associated to LTE measurements only
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
As we comment before, this scenario is valid for LTE positioning.

	Huawei
	Option 1 is fine.

	Xiaomi
	Support option 1. The similar proposal as we proposed in issue 2-2. It is beneficial to configure one of the concurrent gap to prioritize the non-NR RAT measurements.

	Apple
	Option 1 is fine. But we would like clarify that the ‘other MOs’ should include NR measurement. 

	CMCC
	OK with option 1.

	CATT
	Fine with option 1. As discussed issue 2-2, the measurement purpose for each gap is up to network implementation. 

	vivo
	Option 1. To Apple, yes, to our understanding other MO should include NR Mos. 

	MTK
	OK to Option 1 and also the clarification from Apple.

	ZTE
	Support Option 1.

	OPPO
	The scenario in option 1 is valid. And the assumption should be aligned with issue 2-2.

	Nokia
	It is not clear what option 1 proposes. Maybe this can be clarified?
Our understanding of option 1 is that this is referring to a scenario where a concurrent GP is associated with a specific purpose (LTE measurements)? 
The ‘one of the concurrent gap’ is that in fact ‘one of the concurrent gap patterns’? Need some clarification before agreement.

	Qualcomm
	Recommended WF is agreeable

	LG Electronics
	Option 1 with vivo’s clarification.


 
Issue 2-4: Association between freqyency layers and MG
· Prioritized issue due to RRC impact
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
It’s important to define a clear association between MO and MG, otherwise, NW and UE may have different understanding. To simplify the spec. and UE implementation complexity, we’re fine to option 1. 

	Huawei
	Option 1.
If a frequency layer is associated with multiple MGs, it would be very complex to define measurement requirements for it, e.g. to determine the applicable MGRP and CSSF.

	Xiaomi
	Fine with option 1

	Intel
	In principle we agree Option 1. But for the different MOs, the definition in the frequency layer may be different (e.g. for PRS measurement, the positioning frequency layer used). It is better to clarify this frequency layer.  

	Apple
	Fine with option 1.

	CMCC
	OK with option 1.

	CATT
	Fine with option 1 in principle. But it needs to be clarified that different reference signals are considered as different layers. 

	vivo
	Ok with option 1. 

	MTK
	Option 1 is OK in principle, given the understanding that SSB and CSI-RS are treated as 2 different layers in RAN4 requirement. We need to make this clear to RAN2 to avoid mis-understanding.

	ZTE
	Fine with Option 1. But it needs to be clarified that different reference signals are considered as different layers. 

	OPPO
	Option 1 is ok. Regarding the requirement is for each layer, following option 1 makes it easy. If LS to RAN2 was needed, clarification on frequency layer or MO should be considered.

	Nokia
	Question for clarification (before agreement):
How to understand the ‘only one MG’? Is it referring to:
1) That a specific gap in a measurement gap pattern can be associated to one frequency layer?
2) That a measurement gap pattern can only be associated to one frequency layer? 
3) That for any given measurement gap occasion only one frequency layer can be associated?

	Qualcomm
	Option1 can be supported for avoiding the complexity of scheduling measurements on multiple gaps from UE POV.
To Nokia, we understand “only one MG” means one gap pattern. So when two gap patterns overlap, there is no ambiguity to select which gap pattern for measuring.


 
Issue 2-5: Association between PRS measurement and MG
· Prioritized issue due to RRC impact
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
We support positioning exclusively associates with only one of the MGs. This positioning MO can be either LTE or NR positioning.

	Huawei
	Option 1, but without “exclusively”. We understand “exclusively” means the MG is only used for PRS measurement, but we think it should be up to NW implementation, i.e. the MG that is used for PRS measurement may or may not be used for other measurements.
What we proposed is that PRS measurements are associated with only one of the concurrent MGs. When defining positioning measurement requirements, UE is assumed to only measure one PFL at a time, and as a result, the requirements for multiple PFLs are defined as the sum of measurement period of each individual PFLs. In this case, there is no point to associate different PFLs to different MGs since UE will only use one of MGs for PRS measurement.

	Xiaomi
	Fine with option 1

	Intel
	Option 1 is fine. 
Regarding to the ongoing discussion in NR pos enhancement (e.g. the latency reduction  for PRS measurement), such option is helpful. 

	Apple
	Fine with option 1.

	CMCC
	OK with option 1.

	CATT
	Fine with option 1 in principle. But suggest the similar description as issue 2-4 that “PRS measurements are associated with only one of the concurrent MGs” and add clarification that including all the positioning frequency layers. 

	vivo
	Ok with option 1

	MTK
	OK with Option 1. 
Slightly prefer to keep ‘exclusively’ in the agreement. This could help make the remaining discussion simple. We are curious about the benefit to multiplex PRS and other measurements in the same gap, even that we already have concurrent gaps.

	ZTE
	Fine with Option 1.

	OPPO
	Fine with Option 1 

	Nokia
	Our understanding of the proposal here is that if the UE has two concurrent measurements gaps then UE can only be configured with one MGP associated with PRS?
But it is unclear if it also means that if we have two concurrent overlapping measurement gap patterns for PRS then only one of the overlapping gaps is used for PRS measurements

	Qualcomm
	We support option1 at least for R17 to avoid UE complexity to handle simultaneous handling of any other measurements with the positioning measurement. 
This implies, in R17, it is preferred if a gap pattern is associated with PRS, then it shall not be associated with other measurements.


 
Issue 2-6: Use case limitation
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
We’re fine with this proposal.

	Huawei
	Reading the related analysis in Nokia paper R4-2114023, we understand the issue is already addressed in more detail with Issue 2-2 ~ 2-5.

	Apple
	This is more like a high-level principle to us, which probably is fine for us to keep that in mind but not as formal agreement. We consider previous issues 2-2 ~ 2-5 are some ‘exceptions’ for this principle. 

	CATT
	Fine with option 1. 

	MTK
	We are fine with Option 1, but not sure whether this kind of high-level agreement is needed at this moment, given that RAN4 is already working on the detail.

	ZTE
	Fine with option 1. 

	Nokia
	Option 1. If RAN4 identify any limitations e.g. like discussed in Issues 2-4 and 2-5, then such restrictions should be clearly defined and can be accounted. Our view is that in general there should be a few restrictions as possible. If there are e.g. UE processing limitation (like for PRS) then this should be accounted. Otherwise, our view is that network can configure measurements gap patterns and concurrent measurement gap patterns freely as long as the current applicability rules in 38.133 are followed.

	Qualcomm
	Fine with option1 in the aspect of signaling design, but RAN4 shall discuss the anticipated use cases for R17.


 
Issue 3-1: Whether to allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs
· Prioritized issue due to RRC impact
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
For example, the network firstly configures one per-FR gap 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 #24,25 for positioning directly.

	Huawei
	We support option 1, but we can compromise to option 2 provided that supporting simultaneous configuration of per-UE gap and per-FR gap does not lead to total number of MGs across FR2 exceeds 3.

	Xiaomi
	Option 1, in my understanding, in the existing 133 spec, for per-FR capable UE, network can also configure per-FR gap pattern to perform PRS measurement.

	Intel 
	Support Option 2. 
Whether the gap instance within these concurrent MGs can be configured as per-UE or per-FR is up to UE’s capability like in the legacy per-FR gap MGs in Rel16 (“independentGapConfig)
. That is when UE support concurrent MGs, the per-UE gap and/or per-FR gap can be configured simultaneously 

	Apple
	Support option 1. We can also accept option 2a with clarification that the per-UE gap is only used for PRS measurement. 

	CMCC
	We do not have strong preference. One thing to be noted is that in current RAN2 spec, simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable Ues is not allowed. If RAN4 agrees to allow this combination, it is necessary to inform RAN2 to have spec update. 

	CATT
	Support option 1. For gap pattern #0-23, they can be configured per-FR even for PRS measurement. Considering the scenario mentioned by Ericsson, we can compromise to allow simultaneous configuration for only gap #24 and #25. 

	Vivo
	Support option 2a

	MTK
	Support Option 2. Option 2a is also fine for us. 

	ZTE
	Support Option 2 and 2a
Directly we agree with Option 2a. Considering reflecting in spec, Option 2 is enough. 

	OPPO
	Support option 1. To solve the concern of proponents of option 2a, RAN4 can further clarify that pattern #24, #25 can also be configured as per UE or per FR gap. The assumption Per UE gap cannot be configured with per FR gap was defined in RAN2, which RAN4 is better to obey.

	Nokia
	Option 2. 
As for option 2a – does this mean that a Per-FR capable UE can be configured with both Per-FR MGP and Per-UE MGP, but the Per-UE MGP can only be a PRS MGP? 
Additionally, for option 2a, does it apply only for PRS MGPs or also for any MGP associated with or used for PRS measurements?

	Qualcomm
	Option2 or 2a is supported. 

	LG Electronics
	Support Option 1 and option 2a.


 
Issue 3-2: Max number of concurrent gap across all FRs for per-FR gap capable UEs
· Prioritized issue due to RRC impact
	Company
	Comments

	XXX
	

	Ericsson
	We’re also fine with option 2.

	Huawei
	Option 1.

	Xiaomi
	Option 1

	Intel 
	Option 2

	Apple
	Support option 1.

	CMCC
	Option 2. In last meeting, it was agreed to assume max 2 MGs in an FR as a starting point. Based on this assumption, in our understanding, the max number of concurrent gap across all FRs is 4 without considering the simultaneous configuration of per-UE gap and per-FR gap for per-FR gap capable Ues.

	CATT
	Support option 2. 

	Vivo
	Option 2, fine with option 1

	MTK
	Both options are fine to us.

	ZTE
	Support Option 2.

	OPPO
	Option 2, with max 2 for each FR.

	Nokia
	This discussion is about the maximum number of concurrent MGPs a Per-FR capable UE should be able to support (assuming only configured with Per-FR gaps). 
We support in our paper: A Per-FR gap capable UE supporting this feature would need to support at least 2 concurrent MGPs per FR when only Per-FR gaps are configured.
Option 2.

	Qualcomm
	Option1 is supported

	LG Electronics
	Option 1


 
Issue 3-3: All possible combinations for per-FR gap capable UE
	Company
	Comments

	XXX
	

	Ericsson
	All gap combinations (0-6) are valid.

	Huawei
	We can support 0~4, and we think RAN2 needs to be informed about the conclusion.

	Xiaomi
	Depends on the conclusion of Issue 3-1

	Intel
	These all combination are enough to cover the maximum concurrent MG number is 4. 

	Apple
	We are fine with 0, 1, 2. Regarding 3, 4 and 5 we can accept this with clarification that per-UE gap is only for PRS measurement.

	CATT
	We can support 0,1,2,6. 

	Vivo
	Ok with all combinations (0-6)

	MTK
	We are fine with all combination, but also fine to any down selection.

	ZTE
	Support all combinations (0-6)

	OPPO
	Prefer 0,1,2,6

	Nokia
	In general, RAN4 should define the maximum number of concurrently configured MGPs that the UE can support. The UE would then of course support being configured with less concurrent MGPs. Hence, if UE shall support Index 6 the UE is also to support lower Indexes (not including Per-UE GP) such as Index 0 and 1. Same with support of Index 5 means support of Indexes 3 and 4.
1) Index 0
2) Index 1
3) Index 2
4) Index 3 is already supported UEs
5) Index 4 is already supported UEs
6) Index 5
7) Index 6
We also added Index 7 - 10 Indexes in the table, representing the current UE requirements for completeness

	Qualcomm
	Support combos 0-5 and 7-10. Fine with informing RAN2 the agreed table.

	LG Electronics
	Support 0, 1, 2.  
For 5, it depends on Issue 3-1. 
For 3 and 4, need to be clarified whether this combination is applicable because basically both per-FR1 and per-FR2 are assumed to be configured under per-FR gap. 


 
Issue 4-1: Rule for colliding gap occasions, if one of FO, FPO, PFO, PPO cases is introduced
· Prioritized issue which affects other issues
	Company
	Comments

	XXX
	

	Ericsson
	From our understanding, there are two critical issues in overlapping scenarios.
1. Define a rule to handle the overlapping instance, RAN4 can further discuss 
a. Priority rule 
b. Cancel rule
c. Sharing rule
2. Define a condition for when to apply this rule
Some companies suggest introducing a minimum distance between two gap occasions. We support to define such minimum distance, but we think this min-distance is just the pre-condition on whether applying the sharing/priority/cancel rule for two MG instances.
From our understanding, how to configure the MGs and the distance between two MG occasion is highly related to the RSs’ configuration. When RAN4 firstly discuss the usage of concurrent gaps, some companies mentioned that one of the important use cases is for SSBs with different offset, such as in DC scenario. Another example is one of MG for SSB measurement and another gap for other RS(PRS) measurement. We think any offset between these two RSs is possible in the above scenarios. 
For example, in figures below, in figure (a), it’s a fully non-overlapping case, but the distance between two MGs is 0(due to SSB is close to PRS). In figure (b), it’s a partially fully overlapping case, the only difference is the offset between PRS and SSB is just a little smaller than figure (a). 
Thus, we think both MGs distance smaller than min-distance or larger than min-distance are possible.
Considering UE processing complexity, HARQ feedback and URLLC service, RAN4 should define a min-distance for concurrent gaps. However, as we mentioned, all the scenarios which MGs’ distance is smaller than the min-distance are valid. RAN4 should further consider how to handle them other than deleting these scenarios.  
 [image: ]
                                       (a)FNO
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                                       (b)FPO

	Huawei
	Option 1.
Our concern with priority rule or cancelling rule is that if one MG is always de-prioritized or cancelled, the measurements associated with that MG cannot be performed. If the low priority MG is with same or larger period than the high priority MG, NW could simply de-configure it. If the low priority MG is with smaller period than the high priority MG, NW could re-configure it with a larger periodicity (this may be sub-optimal but still works).  
Some companies suggested to use semi-static prioritization pattern or cancelling pattern such that a MG is not always de-prioritized or cancelled. We are open to further discuss this option, but considering the additional complexity for UE and NW to Tx/Rx in the de-prioritized or cancelled MG occasions, we still prefer to use MG sharing rule which is more consistent with existing UE and NW implementations. 

	Xiaomi
	Option 1 and 3, both sharing rule and priority rule can be considered

	Intel
	We share the same view as Ericsson. If the overlapping cases shall be defined, the rules of sharing gap shall be discussed firstly. 
For Option 1, it seems a TDM measurement mechanism which can be more complicated. 

	Apple
	Prefer option 1, which may also be able to cover option 3, e.g. by configuring 100% for the one with higher priority.

	CATT
	Support option 1. 

	vivo
	OK with option 1 and option 3. 

	MTK
	Prefer Option 3.
As the rule is clear, we believe that network can properly configures the MGRP and offset to avoid the case where one MG is completely overlapped by the other one. For an example, instead of configuring 2 MG with both offset 0ms and periodicity 20ms, network can configure 0ms offset with 40ms periodicity to one MG and 20ms offset with 40ms periodicity to the other MG. The later approach requires significantly lower UE complexity. 

	ZTE
	Support Option 1. Gap sharing mechanism is a basic rule for overlapping cases. 

	OPPO
	Prefer option 1 and 3. Both rules can be considered.

	Nokia
	Option 3, possibly with 3a. Our preference is to keep this simple from network point of view. In general, the network will use one MGP for covering all the configured measurements which needs gaps. 
Change of measurement performance can to a great extend already be done by the network with existing configuration means (e.g. measurement gap sharing, SMTC configuration for carriers, gap pattern location (e.g. LTE), simple RRC reconfiguration of measurement objects). However, some cases benefit from being able to configure the UE with concurrent MGP - and important use case is support of PRS as the concurrent MGP. And for this purpose, we see a simple approach on how to handle overlapping concurrent GPs as preferred to reduce the overall complexity in UE and network and reduce the overall RAN4 work.

	Qualcomm
	We think FNO gaps shall be the case when two gaps are apart with a separation larger than the agreed min-distance.
For two gaps with the separation less than the min-distance, RAN4 only considers prioritizing per UE gap over per FR gap if they are of different types. 
For two gaps of the same type (both per UE or both per FR1 or both per FR2) gaps, since the network knows the occurrence of overlapping or closely placed gaps, either a priority is provided, or network can de-configure one of them. Otherwise, no requirements are imposed.
Option3a is preferred because we think it’s the simplest rule without implications on dynamic UE-NW behavior. 
The scenarios of overlapped gaps(e.g. FPO or PPO) is like creating a super-gap that covers different MOs with different SMTC offsets. Maybe we shall firstly agree if this is a widely preferred use case.

For Option1, it’s not clear if such a sharing ration is configurable by NW or predefined in the spec according to the gap priority.

	LG Electronics
	Support Option 2 and 3.
For Option 1, it is not good in aspect of data reception/transmission in FPO and PPO. With gap sharing, NW cannot know which MG is used in UE side. For example, if gap sharing is applied in the right case in Figure (a), NW cannot know whether MG#1 is used or MG#2 is used. So, data reception/transmission cannot be expected during union of MGL1 and MGL2. It can give negative impact for using multiple MGs. 
With priority, NW can know that MG#2 is used in UE side. So, during ‘B’ of MG dropping occasion, data reception/transmission can be expected. 
For Huawei’s concern which one MG is always de-prioritized, needs further discussion. As one simple solution, NW can re-configure same priority.
 




 
Issue 4-2: Whether to define requirement for FO case
	Company
	Comments

	XXX
	

	Ericsson 
	Option 1.
Same comments as issue 4-1.

	Huawei
	Option 1.
Although we do not see clear use case for FO, requirement wise FO would be same as other overlapping scenarios such as FPO. In our view MG sharing, prioritization or cancelling is a generic solution for all overlapping scenarios, so we think FO can be supported if RAN4 agrees to support any of the overlapping scenarios.

	Xiaomi
	Fine with option 2a or 2b. we don’t see the clear benefit and necessity to configure concurrent MG as one gap is fully covered by the other gap, and NW is expected to configure single MG for this case.

	Intel
	Support Option 2a, 2b
In practical, FO cases could be rarely happened. NW will not to schedule such concurrent MGs which are fully overlapped. 


	Apple
	We are fine with either option 1 or 2. Consideration from our side is similar with Huawei. We don’t see any clear use case so we are fine to not consider it or de-prioritize it. But if RAN4 decides to cover any of the overlapping cases, RAN4 needs to define rules for MG sharing, prioritization and cancelling, which we believe can be general enough to cover FO case. Then no extra standardization effort is needed to support FO.

	CMCC
	Option 1. Multiple concurrent MG patterns, especially non-overlapping case will further degrade the throughput. While the overlapped MG could reduce the impact on data loss introduced by multiple MG.

	CATT
	We can support option 1 and option 2b. Since the requirements for all the overlapping cases can be similar. 

	Vivo
	Option 1 at least for the right hand side of the figure of this issue (copied below for reference)
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	MTK
	Option 2a or 2b is fine to us.
But we are also fine to wait for the conclusion of issue 4-1.

	ZTE
	Support Option 1.
Actually FO case is the most efficient case since the minimum throughput degradation. The gap sharing rules can be reused in FO, similar as in single MG case. 

	OPPO
	Option 2b is preferred.  

	Nokia
	Our preference is Option 1. 
However, we can also to some extend understand the option 2 position. But we think this depends on what we manage to agree regarding the high-level assumptions:
· Can a concurrent MGP be any MGP or do we have restrictions? (e.g. only for PRS)
Hence, we think this Issue is not easy to agree before we have the high-level assumptions settled and clearly captured.

	Qualcomm
	Option2c due to no clear use case for two same type MGs fully overlapping., 
But it is still possible when a per-FR is firstly configured and a per-UE gap is further configured. Then per-UE gap shall be assumed and prioritized. With our proposed rules in option3a of issue 4-1, this can be resolved.

	LG Electronics
	Support Option 1 with priority. How to use one MG can be decided based on priority. For same priority, gap sharing can be applied.


 
Issue 4-3: Whether to define requirement for FPO case
	Company
	Comments

	XXX
	

	Ericsson 
	Option 1.
Same comments as issue 4-1.

	Huawei
	Option 1.

	Xiaomi
	Fine with option 2a or 2b. The same comments as issue 4-2.

	Intel
	Same view for 4-2. We can focus on the typical usage. 

	Apple
	Same comments as that under issue 4-2.

	CMCC
	Option 1. Same comments as in issue 4-2. 

	CATT
	Option 1 or option 2b, same as issue 4-2. 

	vivo
	Ok with option 1

	MTK
	Option 2a or 2b is fine to us.
But we are also fine to wait for the conclusion of issue 4-1.

	ZTE
	Option 1. Same comments as in issue 4-1.

	OPPO
	Option 2b. We can focus on non-overlapping case firstly.

	Nokia
	Similar reply as for Issue 4-2.

	Qualcomm
	Option2c

	LG Electronics
	Support Option 1 with priority. How to use one MG can be decided based on priority. For same priority, gap sharing can be applied.


 
Issue 4-4: Whether to define requirements for PFO case
	Company
	Comments

	XXX
	

	Ericsson 
	Option 1.
Same comments as issue 4-1.

	Huawei
	Option 1.
Same comment as for 4-2.

	Xiaomi
	Fine with option 1a and 1b

	Intel
	Option 1, 1b can be fine for us.

	Apple
	Same comments as that under issue 4-2.

	CMCC
	Option 1. Same comments as in issue 4-2. 

	CATT
	Option 1a. 

	vivo
	Ok with option 1

	MTK
	Option 1a or 1b

	ZTE
	Option 1. Same comments as in issue 4-1.

	OPPO
	Regarding majority view, Option 1 is fine 

	Nokia
	Similar reply as for Issue 4-2.

	Qualcomm
	Option2b

	LG Electronics
	Support Option 1 with priority. How to use one MG can be decided based on priority. For same priority, gap sharing can be applied.


 
Issue 4-5: Whether to define requirement for PPO case
	Company
	Comments

	XXX
	

	Ericsson 
	Option 1.
Same comments as issue 4-1.

	Huawei
	Option 1.

	Xiaomi
	Fine with option 1a and 1b

	Intel
	Option 1, 1b can be fine for us.

	Apple
	Same comments as that under issue 4-2.

	CMCC
	Option 1. Same comments as in issue 4-2. 

	CATT
	Option 1a. 

	vivo
	Option 1

	MTK
	Option 1a or 1b

	ZTE
	Option 1. Same comments as in issue 4-1.

	OPPO
	Same comments as issue 4-4.

	Nokia
	Similar reply as for Issue 4-2.

	Qualcomm
	Option2b, which means this case is only considered due to per UE MG for PRS is overlapped with a per FR MG.

	LG Electronics
	Support Option 1 with priority. How to use one MG can be decided based on priority. For same priority, gap sharing can be applied.


 
Issue 4-6: Whether to define gap cancelling rule for FNO
	Company
	Comments

	XXX
	

	Ericsson 
	Option 2.
As mentioned in issue 4-1. We think two MGs closing to each other is a valid scenario.
When two MG instances is close to each other, there are the following aspects need to be considered:
· MG configuration is a semi-static scheduling. However, the data scheduling is more dynamical. When NW decides to schedule the data, it’s hardly to wait to reconfigure/disable the concurrent gaps. 
· If there is only one gap, or the distance between two gaps are larger enough, NW can schedule the data after one of the gap occasions.
· But if two gaps are too close each other, it’s impossible to schedule the data/HARQ feedback based on current K1,2 design.
· In some companies’ contribution, it also mentioned that if two MGs are too close each other, it’s hardly for UE to schedule the measurements.
Thus, a min-distance should be defined. 
The next question is how to handle the scenario when two MGs distance is smaller min-distance. 
· From our understanding, both priority/sharing rule and cancel rule can be the candidates to solve the issues. The main difference between priority/sharing rule and cancel rule is whether data scheduling is allowed for the disabled gap. 
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. As we mentioned before, 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.

	Huawei
	We can support option 1b.
We agree that when occasions of two MGs are close in time, it may cause some difficulty in UE to schedule the measurement, so some proximity condition should be defined. On the other hand, we also agree with Ericsson that the case with occasions from two MGs close in time may be unavoidable due to RS locations. 
We suggest that the case where two MGs not fulfilling the proximity condition is considered as overlapping and handled in the same way as overlapping scenarios as discussed in Issue 4-1.
We understand that priority rule or gap cancelling rule has an advantage in data scheduling compared to gap sharing rule, but we are not sure whether this should be considered as important because in our view NW would configure the concurrent MGs fulfilling the proximity condition in most cases. Also, as we commented in Issue 4-1, there is additional complexity for UE and NW to Tx/Rx in the de-prioritized or cancelled MG occasions, so we still prefer gap sharing rule for now.

	Intel
	Support 1b. 
And if the proximity conditions for the concurrent MGs shall be meet, the concurrent MGs may be used for some use case with higher tolerance of latency.   

	Apple
	Support option 1b. 

	CATT
	Support option 1b.  

	vivo
	We suggest to consider cancellation rules for overlapping scenario. For FNO scenario, it is ok to use option 1a

	MTK
	We are fine with 1b. At least this can be considered as a rule to define whether 2 gaps are overlapped. On how to handle the overlapping case, we can discuss the corresponding UE behavior later. In our view, RAN4 at least needs to discuss
· The UE measurement behavior, e.g., whether to skip the measurement associated to gap
Data scheduling opportunity, e.g., whether to allow data scheduling on dropped gap

	ZTE
	Support Option 1b.

	OPPO
	Option 1a is preferred. Proximity can be FFS.

	Nokia
	We raised the issue of identifying potential UE configuration restrictions some meetings ago. Hence, we do not think we need any cancellation rules but instead RAN4 can define potential MG proximity rules to account possible UE processing limitations.
Option 1a and 1b are agreeable. It would then be up to network configuration to configure the gaps accordingly. We do not see this very different from current approach where network is also assumed to configure the UE according its indication/requirements.

	Qualcomm
	Option1b is supported. I.e. only FNO with the separation above the minimum distance shall be supported and then there is no need for cancelling rule.
Note, canceling rule requires both UE and NW involvement in our view. So it has larger cost/UE effort.


 
Issue 5-1: Whether to define an overhead cap for concurrent gaps
	Company
	Comments

	XXX
	

	Ericsson
	Option 2.
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 introducing the gap overlapping sharing/priority/cancel rules, there is no significant throughput loss for UE compared with the legacy MG. Especially, any mandatory gap should still be valid when UE further supports concurrent gaps.

	Huawei
	Option 1.
We think it is reasonable that UE is not required to work with unreasonable NW configuration (concurrent MGs causing large overhead). 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.

	Intel
	Slightly prefer the Option 2. Too high gap overhead will impact the network scheduling opportunity more. NW is more careful on this overhead.

	Apple
	Option 1.
Data throughput loss can be foreseen from UE perspective, even though no degradation from NW perspective as Huawei mentioned. 
On the other hand, this is not only about the data throughput loss, but also the complexity of UE implementation. An overhead cap is necessary from UE complexity perspective. Ericsson mentioned that “any mandatory gap should still be valid when UE further supports concurrent gaps”. However, in our view this is not necessary since this implicitly requires UE to support some optional GP if UE wants to support concurrent gaps, e.g. two GP#0 with 20ms time offset difference creates GP#4. This would preclude some UE which doesn’t support this optional pattern from support concurrent gap, which would jeopardize the benefit of this feature.

	CATT
	Support option 2. The overhead management should be left to NW implementation. And the preclusion of UE due to optional gap is always existed and not depending on the overhead cap definition. 

	Vivo
	Option 1

	MTK
	Prefer Option 1, but can also compromise to Option 2. Same view as Intel that network is also very sensitive to through drop. Thus we do not expect stupid configurations.

	ZTE
	Support Option 2. 
The overhead management should be left to NW implementation.

	OPPO
	Open to this. Either overhead cap or network restriction can work.

	Nokia
	Option 2. This is network configuration aspect as long as the minimum proximity rule as discussed in Issue 4-6 is not violated. Once settled it is likely information RAN2 would need.

	Qualcomm
	Option2 or option3
It is not clear to us how UE imposes such an overhead cap. For example, is there a mechanism for UE to reject the configured gaps and indicate to the network?

	LG Electronics
	Support option 1. We think that NW can configure a threshold for overhead cap considering data throughput loss to be allowed.


 
Issue 5-2: How to define the overhead cap, if agreed to be introduced
	Company
	Comments

	XXX
	

	Ericsson
	Wait issue 5-1.

	Huawei
	Option 4. 

	Intel
	Up to issue 5-1

	Apple
	Support option 2. If not agreeable, we can consider introducing UE capability to indicate the supported maximum overhead.

	vivo
	Support option 2. Wait issue 5-1.

	MTK
	If agreed to be introduced, Option 2 and 4 are both OK to us.

	ZTE
	Wait for Issue 5-1.

	Nokia
	This discussion depends on the outcome of Issue 5-1. And we do not see a need for defining an overhead cap. Once settled it is likely information RAN2 would need.

	Qualcomm
	Hold before issue 5-1 is clarified.

	LG Electronics
	Support option 1. However, wait issue 5-1.


 
Issue 6-1: Gap interruption
	Company
	Comments

	XXX
	

	Ericsson
	Option 1 and 2.
For each gap, 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.
The main difference is how to consider the overlapping/cascaded gaps. As we mentioned in issue 4-6, we think data scheduling is permitted in the disabled gap occasions. Thus, RAN4 doesn’t need to consider these scenarios.

	Huawei
	Option 1.
Option 2 is pending on Issue 4-1 and 4-6. Option 3 is in our view an over-specification compared to option 1.

	Intel 
	Option 1
Can be also FFS.

	Apple
	Support option 1.

	CATT
	Support option 1. 

	vivo
	Ok with option 1

	MTK
	Support Option 1.

	ZTE
	Support Option 1.

	OPPO
	Support option 1.

	Nokia
	Option 1.
In general, we believe that the existing requirements can be used. Hence, if the slot is within any gap of any configured active gap the UE is not required to RX/TX (obviously accounting the Per-FR capability)

	Qualcomm
	Agree it can be FFS as it’s pending on agreements in overlapping issues.

	LG Electronics
	Support option 3. For FNO, we can compromise with option 1.
For overlapping cases, UE needs to be required to conduct reception/transmission of data during MG dropping occasion. 


 
Issue 7-1: UE measurement assumptions for different frequency layers
	Company
	Comments

	XXX
	

	Ericsson
	Agree the recommended WF

	Huawei
	Agree the recommended WF

	Xiaomi
	Support the recommended WF

	Intel
	Agree the recommended WF

	Apple
	Support the recommended WF

	CATT
	Fine with recommended WF. 

	vivo
	Agree the recommended WF

	MTK
	Support the recommended WF

	ZTE
	Agree the recommended WF

	OPPO
	Agree the recommended WF. And it is related to issue 2-4.

	Nokia
	We can agree to keep the existing assumption that the UE is not required to measure more than one layer within one gap, accounting the gap type (Per-UE/FR) and UE capability (Per-UE/FR).
The wording in the recommended WF needs to be updated and is not agreeable in its current form.

	Qualcomm
	Agree the recommended WF

	LG Electronics
	Support the recommended WF


 
Issue 7-2: UE measurement assumptions for different reference signals
	Company
	Comments

	XXX
	

	Ericsson
	Option 2
As mentioned by other companies, two SMTCs with different offset is a typical use case for concurrent gaps. Thus, the same RS may be measured in different gaps.

	Huawei
	Option 2 is fine but it is already included in the recommended WF for Issue 7-1.
We do not agree with option 1, as it is limiting the association between measurements and MGs. For example, following option 1, all SSB frequency layers have to be measured with same MG, and we think this is unnecessary restriction and limiting the use cases of concurrent MGs.

	Xioami
	Fine with option 1

	Intel
	Share the same view as Huawei. More precisely speaking, RAN4 assumed that the single frequency layer can be measured per a gap instead of types of reference signal. 

	Apple
	We don’t see the necessity to exclusively have such assumption. Option 1 introduces unnecessary restriction for deployment and network configuration. Option 2 can be implicitly covered, as in existing RAN4 requirements.

	CMCC
	Option 1 is not necessary. We do not see the necessity to restrict one RS type can only be measured in one MG pattern. 

	CATT
	Option 1. We would like to clarify that our proposal for option 1 is that each signal configuration can only be measured in one MG pattern. We agree that the multiple gap patterns for different SMTC is one of the typical use cases. Our proposal is that in this case, each SMTC configuration can be only measured in one MG pattern. 

	Vivo
	Agree with Huawei that this issue has been covered

	MTK
	OK with Option 2.
Option 1 seems a bit restricted, but we are OK if the RS is PRS.

	ZTE
	Support Option 2, and agree with Huawei. 

	OPO
	Option 2

	Nokia
	We think Option 2 is more correct. Option 1 seems to propose that the UE is not required to be able to measure both NR and LTE in one and same MGP (which is currently the case). Hence, we cannot agree to Option 1 without further clarification. Option 1 may be related to having 1 MGP associated with one frequency layer or PRS?
WF is not ok without further discussion and clarification.

	Qualcomm
	Option1 is supported as if two MGs cover the same RS resource, it is good to avoid ambiguity for UE to measure unless rules are introduced.
Option2 depends on if the association is provided and if it’s mandatory?


 
Issue 7-3: CSSF calculation
	Company
	Comments

	XXX
	

	Ericsson
	Option 1.
We suggest re-checking this proposal after the association rule and overlapping rule agreed.

	Huawei
	Option 1.

	Xiaomi
	Option 1.

	Intel
	Option 1. 
The sharing shall be for the induvial gap instance. 

	Apple
	Option 1.

	CATT
	Option 1. 

	Vivo
	Option 1

	MTK
	Support Option 1

	ZTE
	Option 1

	OPPO
	Option 1 as baseline.

	Nokia
	We see that this discussion depend in what is agreed related to priorities in Issue 2-1. E.g. if there is no association (if this option is possible) the current CSSF should be applicable. However, if it is agreed that different priorities are applied for certain layers in some gaps, then there may be a need to revisit the CSSF rules. Our current view is based on our assumption and we are open to discuss further once we have more agreements. 

	Qualcomm
	Option1 is supported


 
Issue 7-4: Measurement delay
	Company
	Comments

	XXX
	

	Ericsson
	We suggest considering this issue together within Issue 8 transition period.
The key question is how to define UE’s easurem in transition period.
If following legacy transition period requirement in Rel-15, it seems the delay of on-going cell detection/measurement may be extended.

	Huawei
	We do not agree with option 1.
For example, an intra-frequency measurement without MG is ongoing, and the first MG is not overlapped with any SMTC window of the intra-frequency measurement. Now the additional MG is configured which is partially overlapped with SMTC window of the intra-frequency measurement. The cell detection and measurement delay for intra-frequency measurement should be scaled by Kp, which is negatively affected.

	Apple
	We don’t think option 1 can be guaranteed. It depends on the configuration of RS and the 2nd MGP. If UE would lose some measurement opportunity after the 2nd MGP is configured, longer cell detection delay and measurement period can be expected.

	CATT
	We don’t think this can be guaranteed. It depends on the gap configuration and the current measurement can be impacted if considering overlapping cases. 

	Vivo
	Share the view from Huawei and apple, In principle when multiple gaps are configured, it is possible that UE loss some measurement opportunities for measurements which does not need gaps due to extra gap introduced. 

	MTK
	Whether the measurement delay will be extended or affected is highly depending on the network configurations, e.g., association, MGRP. It is difficult to guarantee these high-level rules at this moment. We suggest to move this discussion to the detail measurement delay, instead of 

	ZTE
	We don’t agree with Option 1. 
Same reason as Huawei and Apple said, once partial overlapping happen between multiple MGs, the measurement should be scaled so as to ensure the easurement accuracy.

	OPPO
	Share the concerns as HW,Apple and MTK. 

	Nokia
	For discussion we here want to clarify what happens on the UE side if measurements are active in the UE (gap assisted) when a concurrent MGP is configured – how or will this affect ongoing measurements on UE side, e.g. for:
· ongoing cell detection
· ongoing measurements
We recognize that this is also dependent on assumptions and what RAN4 agree with regard to the earlier Issues under discussion. We are open to discuss this further once more agreements have been reached.

	Qualcomm
	Can be FFS.


 
Issue 8-1: Transition period for gaps configuration/deconfiguration
	Company
	Comments

	XXX
	

	Ericsson
	We suggest the group further considering UE’s ehavior in transition period, especially for the following aspects: 
· Whether additional apply time is allowed, especially after disabling one of MGs
· Mos only be measured in new MG
· Mos which will be transformed from MG1 to MG2, or vice versa. 
· Option 1: the smaller delay requirement before and after the transforming (Nokia proposal in 7-4)
· Option 2: the larger delay requirement before and after the transforming
· Option 3: UE restarts the new measurement
Data scheduling time occasion after de-configuring one of the concurrent MGs

	Huawei
	We understand configuration and de-configuration delay for the second MG is same as that for the first MG. NW could consider the configuration/de-configuration complete when it receives RRC Complete message from UE, so we do not see a clear need for the additional application time.
Once a MG configuration is complete, UE should be able to start measuring the frequency layers that are associated to it. Once a MG de-configuration is complete, UE should be able to Tx/Rx data in the MGL of de-configured MG.
Ericsson mentioned above a scenario where some Mos will be transformed from MG1 to MG2, we think this is possible but would not happen frequently, so we are not sure if RAN4 needs to define transition requirement for this scenario. 

	Intel
	Can be FFS.
In our views, when NW/UE support the concurrent MGs, NW can configurate them (the induvial MG instance) independently. Why needs such transition between the concurrent MG and normal?
RRCReconfiguation IE can be reconfigured when enable/disable concurrent MG. So after UE receiving the RRC, the measurement can be performed. No need to introduce any transition time.

	Apple
	In legacy R16 design, some measurement would become gap-based from gap-less, or vice versa, after RRC reconfiguration (e.g. by updating interFrequencyConfig-NoGap-r16). However, we don’t define any transition period for this case. Similarly, we don’t see the necessity of such transition period in concurrent gap.

	CMCC
	We do not see the necessity to have transition period. According to the agreement on definition, concurrent gaps are multiple measurement gaps configured by RRC message(s). And in Rel-15/16, the normal MG are also configured by RRC message. Both normal MG and concurrent MG are configured by RRC message. For the normal MG in Rel-15/16, we do not consider the transition period for configuration/deconfiguration. Why we need the transition period for configuration/deconfiguration of multiple MGs? 

	CATT
	For gap configuration and deconfiguration, we don’t see the difference from the current single gap configuration. For the case that MO transformed from MG1 to MG2, we don’t think it is a typical case, because for a new gap configuration, it is generally requested by a dedicated measurement purpose, and will be associated with the measurement object. It is strange to transform a measuring MO to a new gap pattern. 

	MTK
	In our understanding, this is a rare event, which only happens upon RRC reconfiguration. Perhaps we do not need to define this transient requirement.

	OPPO
	FFS. We don’t see the necessity of such transition period in concurrent gap before pre-configured MG is involved.

	Nokia
	We are wondering if it would be sufficient to re-use current RRC processing delay when considering UE requirements related to concurrent MGP configuration and deconfiguration?
We assume that after the RRC configuration delay from the RRC configuration configuring the concurrent MGP, the UE shall follow the measurement rules RAN4 agreed related to when UE has concurrent MGPs configured.
In a similar way, when the concurrent MGP is de-configured then after the RRC configuration delay, the UE measures according to the residual MGP.
RAN4 can inform RAN2 with this sort of high-level procedure description if the group agreed.

	Qualcomm
	To Ericsson, how is this issue different from the legacy measurement gap configuration and reconfiguration?

	LG Electronics
	It is not clear the necessity to define transition period.


 
Issue 8-2: Impact to other L1 measurements
	Company
	Comments

	XXX
	

	Ericsson
	Agree with the recommended WF. 

	Huawei
	Agree with the recommended WF. 

	Intel
	Agree with the recommended WF. 

	Apple
	Agree with option 1 in principle. 

	CATT
	Fine with the recommended WF. 

	Vivo
	Agree with option 1 in principle.

	MTK
	Agree with the recommended WF.

	ZTE
	Agree with the recommended WF. 

	OPPO
	Option 1.

	Nokia
	Option proposal is not very clear (and hence not directly agreeable without further clarification), but we agree that RAN4 would need to consider and discuss impact on e.g. RLM from concurrent configuration of MGPs. 
RAN4 should keep the discussion open still and it is not necessary to state ‘define a suitable MRGP’ but instead we can say:
Investigate how to account the impact from having multiple measurement gaps configured related to measurement performance requirements such as RLM 

	Qualcomm
	Agree with Nokia this can be FFS.


 
Issue 8-3: Concurrent gap for MU-SIM
	Company
	Comments

	XXX
	

	Ericsson 
	Agree to wait for Plenary’s guidance

	Huawei 
	Option 1 is fine.

	Intel
	Agree Option 1

	Apple
	Agree with option 1.

	Vivo
	Agree with option 1.

	MTK
	Agree with option 1.

	ZTE
	Agree with option 1.

	OPPO
	Option 1.

	Nokia
	Recommended WF is ok.

	Qualcomm
	Option1 can be agreeable to us.

	LG Electronics
	Support option 1


 
Issue 8-4: Joint consideration with pre-MG and NCSG
	Company
	Comments

	XXX
	

	Ericsson 
	postpone

	Huawei
	Agree with the recommended WF. 

	Intel
	Agree with the recommended WF. 

	Apple
	Agree with the recommended WF.

	CMCC
	Agree with the recommended WF.

	CATT
	Fine with the recommended WF. 

	vivo
	Agree with the recommended WF.

	MTK
	Agree with the recommended WF.

	ZTE
	Agree with the recommended WF.

	OPPO
	Agree with the recommended WF.

	Nokia
	We are fine to discuss in the next stage.

	Qualcomm
	We are fine with the recommended WF.

	LG Electronics
	Support the recommended WF




CRs/TPs comments collection
Moderator: No CR/TP in this Topic
Summary for 1st round 
Open issues 
Moderator: The following summary is to capture the status of 1st round discussion. Agreements and remaining open issues will be captured in the 2nd round WF and LS
	
	Status summary 

	Issue 1-1
	Definition of a common period of time 
Status: 
· Option 1: Xiaomi, Intel, vivo
· Concurrent MGs are multiple individual MGs that can be co-existent for UE’s measurements during [160ms]
· Option 2: OPPO
· Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time which is totally left to network configuration 
· Option 3: Ericsson
· Without considering pre-configured gap(s), the common period of time can be defined as the duration in which UE is configured with more than one MGs plus RRC reconfiguration time for de-configured one of the MGPs
· Option 4: Nokia, LGE
· The generic definition of ‘common period of time’ is the time during which more than one MGP is in active use by the UE for performing gap assisted measurements
· Option 5: HW, E///, Intel, Apple, CMCC, CATT, MTK, ZTE, OPPO, QC
· Remove ‘common period of time’ in the definition of concurrent MGs
Tentative agreements: No 
Candidate options: 
Recommendations for 2nd round: 
· The majority view will be used in the 1st draft of WF and is subjected to further discussion. Add a note that RAN4 may need to revisit the definition in the 2nd phase or after RAN2 concludes the signal design.
· To LGE: In the sane WF R4-2105856, there is also an agreement about whether the definition should be introduced.
· Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time]
· FFS on the definition of the “common period of time” and whether it shall be introduced

	Issue 2-1
	UE behavior without association between gap and dedicated use cases 
Status: Discussion outcome of the GTW on Aug 18th.
· Chair: the LS may include additional details on RAN4 understanding on frequency layers and dedicated use cases. Common understanding that frequency layer includes Positioning layer.
· Agreements:
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
Recommendations for 2nd round: Capture the agreement in the WF as well as in the LS to RAN2. 

	Issue 2-2
	Whether to allow concurrent gap in the case when only non-NR RAT measurement objectives are configured 
Status: 
· Option 1: CATT
· No need to further discuss
· Option 2: Apple, OPPO, Intel, ZTE, OPPO, LGE
· Not allowed 
· Option 3: Xiaomi, QC, E///, CATT, MTK, Nokia, QC
· Allowed 
· Option 4: Huawei
· Up to UE capability
Recommendations for 2nd round: Capture Options in the WF with the following clarification
· In this scenario, no NR measurement is configured to UE
· FFS whether 2G/3G should be considered in concurrent MG work.
· EUTRAN measurement including LTE positioning also.

	Issue 2-3
	A gap associated to LTE measurements only
Status: 
· Option 1: vivo, E///, HW, Xiaomi, Apple, CMCC, CATT, vivo, MTK, ZTE, OPPO, QC, LGE
· It is feasible if the scenario is even one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs 
Recommendations for 2nd round: Capture Option 1 in the WF with following clarifications on the scenario
· One gap is associated with only LTE measurement (signaling design is up to RAN2)
· One gap is associated with other measurements including NR.

	Issue 2-4
	Association between freqyency layers and MG 
Status: 
· Option 1: Huawei, E///, Xiaomi, Intel, Apple, CMCC, CATT,vivo, MTK,ZTE, OPPO, QC
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
Tentative agreements: TBA 
Candidate options: TBA
Recommendations for 2nd round: Capture Option 1 in the WF with the following clarifications
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG. 

	Issue 2-5
	Association between PRS measurement and MG
Status: 
· Option 1: Huawei, QC, E///, Xiaomi, Intel, Apple, CMCC, CATT, vivo, MTK, ZTE, OPPO, 
· PRS measurement for positioning is exclusively associated with only one of the instance of multiple gaps at least for R17 
· Option 1a: Huawei 
· PRS measurement for positioning is exclusively associated with only one of the instance of multiple gaps at least for R17 
· 
Recommendations for 2nd round: Capture Option 1 with exclusively in [ ] and the following clarifications
· FFS the case the overlapping happens

	Issue 2-6
	Use case limitation
Status: 
· Option 1: Nokia, E///, CATT, ZTE
· RAN4 should not limit the use cases for concurrent MGPs and when they can be configured unless well justified 
· 4 companies thinks a formal agreement may not be needed.
Recommendations for 2nd round: Capture the following sentence in the WF:
· Any limitation to the use case should be case-by-case discussed and will only be introduced based on RAN4 consensus.

	Issue 3-1
	Whether to allow simultaneous configuring per-UE gap and per-FR gap for per-FR gap capable UEs
Status: 
· Option 1: CATT, Apple, LGE, Xiaomi, OPPO, Huawei
· No
· Option 2: MTK, CMCC, Intel, ZTE, Ericsson, Nokia, QC, Huawei (no more than 3 gaps)
· Yes
· Option 2a: QC, ZTE, Apple, CATT, vivo, MTK, LGE
· Yes for positioning measurement
Recommendations for 2nd round: Capture all options in the WF with the following clarifications
· Revised Option 2a: Simultaneous configuring per-UE gap and per-FR gap is only allowed when the per-UE gap is associated to PRS measurement
· 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
Status: 
· Option 1: Apple, LGE, Xiaomi, Ericsson, [Nokia], HW, vivo, MTK, QC
· 3 
· Option 2: CATT, MTK, vivo, Intel, OPPO, E///, CMCC, ZTE, Nokia
· 4
Recommendations for 2nd round: Capture both options in the WF

	Issue 3-3
	All possible combinations for per-FR gap capable UE
Status:    
	Index
	# of simultaneous MG
	Supporting companies

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	E///, HW, Intel, Apple, CATT, vivo, MTK, ZTE, OPPO, Nokia, QC, LGE

	1
	1
	2
	0
	E///, HW, Intel, Apple, CATT, vivo, MTK, ZTE, OPPO, Nokia, QC, LGE

	2
	0
	0
	2
	E///, HW, Intel, Apple, CATT, vivo, MTK, ZTE, OPPO, Nokia, QC, LGE

	3
	1
	0
	1
	E///, HW, Intel, vivo, MTK, ZTE, Nokia, QC
Apple (only PRS for per-UE gap)

	4
	0
	1
	1
	E///, HW, Intel, vivo, MTK, ZTE, Nokia, QC
Apple (only PRS for per-UE gap)

	5
	1
	1
	1
	E///, Intel, vivo, MTK, ZTE, Nokia, QC
Apple (only PRS for per-UE gap)

	6
	2
	2
	0
	E///, Intel, CATT, vivo, MTK, ZTE, OPPO, Nokia

	7
	0
	0
	1
	Moderator’s understanding is that these cases are already supported in Rel-15. Therefore Rel-17 UE will also support these cases automatically.

	8
	1
	1
	0
	

	9
	1
	0
	0
	

	10
	0
	1
	0
	



Recommendations for 2nd round: Capture in the WF that Indices 0, 1, 2, 7, 8, 9, 10 are supported. FFS other cases

	Issue 4-1
	Rule for colliding gap occasions, if one of FO, FPO, PFO, PPO cases is introduced
Status: 
· Based on the GTW discussion, Option 4 seems a good starting point for further discussion. (although not officially captured in the meeting report)
· Option 1: CATT, Apple, Xiaomi, Huawei, vivo, ZTE
· 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: LGE
· 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: MTK, Xiaomi, Nokia, vivo, LGE
· Only priority rule, e.g., UE will only do the measurement w.r.t. the gap with higher priority on all colliding occasions. 
· Option 3a: QC, Nokia
· Per-UE MG takes higher priority than per-FR MG for case2 when two MGs of different types overlap. 
· Option 4: Ericsson, Intel
· Define a general cancel rule for UE on
· which of the two gaps shall be keep, and 
· what is the condition to apply the rule
Recommendations for 2nd round: Capture Option 4 in the WF as a starting point with detail FFS.

	Issue 4-2
	Whether to define requirement for FO case
Status: 
· Option 1: CATT, Apple, CMCC, ZTE, Ericsson, Nokia, Huawei, vivo, LGE
· Yes
· Option 2a: MTK, Xiaomi, Apple
· No 
· Option 2b: Intel, OPPO, Xiaomi, Apple, CATT, MTK
· No in the 1st phase 
· Option 2c: QC, Intel, Apple
· No for the same gap type (per UE/FR)
Recommendations for 2nd round: Capture options in WF 

	Issue 4-3
	Whether to define requirement for FPO case
Status: 
· Same status as Issue 4-2
Recommendations for 2nd round: Capture options in WF

	Issue 4-4
	Whether to define requirements for PFO case
Status: 
· Similar status as Issue 4-2 (no clear convergence)
Recommendations for 2nd round: Capture options in WF

	Issue 4-5
	Whether to define requirement for PPO case
Status: 
· Similar status as Issue 4-2 (no clear convergence)
Recommendations for 2nd round: Capture options in WF

	Issue 4-6
	Whether to define gap cancelling rule for FNO
Status: 
· Option 1a: Nokia, Huawei, vivo, OPPO
· No.
· Option 1b: CATT, ZTE, QC, HW, Intel, Apple, CATT, MTK, ZTE, Nokia
· No, and define proximity of multiple gaps instead, e.g., a time domain minimal distance [X]ms between the two gap instances.
· Option 2: vivo, Ericsson 
· Yes
· A general cancel condition by comparing the time difference between ending point of one gap and the starting point of the other gap with a threshold 
· Applicable to all overlapping scenarios 
Recommendations for 2nd round: This issue will be merged in Issue 4-1 discussion. 

	Issue 5-1
	Whether to define an overhead cap for concurrent gaps
Status: 
· Option 1: Apple, MTK, vivo, Intel, Huawei, LGE
· Yes
· Option 2: CATT, Ericsson, Nokia, MTK, ZTE, QC
· No 
· Option 3: OPPO, QC
· Postponed to 2nd phase
Recommendations for 2nd round: Since this issue has been discussed for several meeting. The suggestion is to capture the status in the WF, i.e., No consensus on defining an overhead cap for concurrent gaps. 

	Issue 5-2
	How to define the overhead cap, if agreed to be introduced
Status: 
· The majority view is to wait for the conclusion of Issue 5-1
Recommendations for 2nd round: Wait for the conclusion of Issue 5-1 

	Issue 6-1
	Gap interruption
Status: 
· Option 1: CATT, MTK, OPPO, Nokia, HW, E///, Intel, Apple, vivo, LGE
· Option 2: Ericsson
· Option 3: LGE
Recommendations for 2nd round: Capture Option 1 as the starting point in the WF, subject to be revisit after RAN4 reaches consensus on Issue 4-1.  

	Issue 7-1
	UE measurement assumptions for different frequency layers
Status: 
· All companies are fine with the recommended WF. One company suggest some wording change.
· Only one frequency layer is required to be measured in a single gap instance
Recommendations for 2nd round: Capture the recommended WF in the 2nd round for wording adjustment. 

	Issue 7-2
	UE measurement assumptions for different reference signals
Status: 
· Option 1: CATT, OPPO, QC
· Each reference signal can only be measured in one MG pattern
· Option 2: OPPO, E///, HW, Xiaomi, Intel, Apple, vivo, MTK, ZTE, OPPO, Nokia
· Only one type of RSs can be performed in a single gap instance
Recommendations for 2nd round: Most of the companies think Option 2 is already covered in other discussion. Therefore suggest to only capture whether to additionally consider Option 1 in the WF. 

	Issue 7-3
	CSSF calculation 
Status: 
· Most companies are fine with Option 1. 
Recommendations for 2nd round: Capture Option 1 in the WF. 
· To Nokia, please check again if there is still a concern, given the agreement we have in Issue 2-1 during GTW session.

	Issue 7-4
	Measurement delay
Status: 
· Option 1: Nokia
· Adding a concurrent measurement gap does not affect an ongoing cell detection negatively.
· Adding an additional concurrent measurement gap does not affect any on measurement negatively 
· One company suggests to jointly consider with transition period (Issue 8-1)
· 7 companies raised concern to Option 1. RAN4 may need to work on the requirements first before really knowing whether there is any negative impact.
Recommendations for 2nd round: Issue is postponed and can comeback once more agreements have been reached.

	Issue 8-1
	Transition period for gaps configuration/deconfiguration
Status: 
· Option 1: E///
· Most companies are not clear about the necessity, since no such an additional transition period was introduced in legacy releases
Recommendations for 2nd round: Capture as an open issue for further discussion 

	Issue 8-2
	Impact to other L1 measurements
Status: 
· Option 1: vivo, E///, HW, Intel, Apple, CATT, vivo, MTK, ZTE, OPPO
· Investigate how to define a suitable MGRP when multiple measurement gaps are configured for related measurement performance requirements such as RLM
· 2 companies suggest FFS as the detail is not clear at this moment.
Recommendations for 2nd round: Capture as an open issue and encourage companies to provide more detail in the next meeting.

	Issue 8-3
	Concurrent gap for MU-SIM
Status: 
· Option 1: All companies
· RAN4 to wait for Plenary’s guidance on how to handle the concurrent gap introduced by MU-SIM
Recommendations for 2nd round: Capture Option 1 in the WF.

	Issue 8-4
	Joint consideration with pre-MG and NCSG
Status: 
· Option 1: QC
· RAN4 to discuss in the next stage, a hybrid way of configuring the multiple concurrent MGs to be a legacy, pre-configured MG or NCSG instances as the requirement on the RAN2 signaling design
· All companies are fine to postpone this discussion in the 2nd phase.
Recommendations for 2nd round: TBA 



CRs/TPs
Moderator: No CRs/TPs submitted in this agenda
Discussion on 2nd round (if applicable)
Discussions on R4-2115342, “WF on R17 NR MG enhancements - Multiple concurrent and independent MG patterns”
	0 Definition
Issue 1-1: Definition of a common period of time
· Agreement:	Comment by Nokia: We can likely compromise to this approach. But we would first like to have clarifications on:
what is the final TP for the definition of concurrent MGPs?
clarify MG with MGP
Secondly, we would need to have a definition how to understand ‘concurrent’ word:
simultaneously concurrent GPs?
concurrent GP with a default GP?
	Comment by Ato-MediaTek: [Moderator]: Regarding the questions: 
 the definition is likely to be captured in the CR for concurrent gap. 
 It is welcomed to directly bring a proposal for clarification in next meeting to align the understanding among companies.
 To me, it is still not clear about the difference between the 2 options. More clarification may be needed.
· Remove ‘common period of time’ in the definition of concurrent MGs
· RAN4 may revisit the definition in the 2nd phase when pre-configured gapPre-MG is considered jointly or after RAN2 concludes the signal design
1 Applicability and configurations 	Comment by Nokia: In general, for this section we would like to have it clarified the exact understanding of the use of ‘gap’ and ‘MG’ and whether it in fact means ‘MGP’?	Comment by Ato-MediaTek: It is welcomed to directly bring a proposal for clarification in next meeting to align the understanding among companies.
Issue 2-1: UE behavior without association between gap and dedicated use cases
· [bookmark: _GoBack]GTW Agreement:
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.

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 2-3: A gap associated to LTE measurements only 
· Agreement:
· It is feasible that one of the concurrent gaps is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement (signalling design is up to RAN2)	Comment by Huawei: It is a bit confusing as it sounds like RAN2 needs to define specific signalling to support this scenarios. In our understanding, with the association discussed in issue 2-1, this scenario can already be supported based on NW implementation.	Comment by CATT: CATT: fine to remove this. 
· One gap is associated with other NR measurements including NR.	Comment by Qiming Li: This is issue is for LTE measurement + NR measurement. Original wording is ambiguous, which may imply one gap for LTE and one gap for non-LTE. Note that non-LTE can be NR or 2G/3G.

Issue 2-4: Association between frequency layers and MG 
· Agreement:
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)	Comment by ZTE: Based on the discussion on GTW, we can give some detailed explain of frequency layer for RAN2 reference, since frequency layer is our RAN4’s wording.
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layers can only be associated to a single MG.

Issue 2-5: Association between PRS measurement and MG 
· Agreement:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17	Comment by Qualcomm: Exclusive gap for PRS use case is supported in the same spirit of considering per-UE gap for PRS measurement. 	Comment by CATT: CATT: if exclusively  means the associated gap pattern can be only used for PRS,  we don't think it should be kept since the gap usage and association should be configured by NW and we cannot define it mandatorily.
· FFS whether to keep or remove “exclusively”
· How to handle the overlapping with the other gap can be discussed in a separate issue

Issue 2-6: Use case limitation 
· Agreement:
· Any limitation to the use cases should be case-by-case discussed and will only be introduced based on RAN4 consensus.

2 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.	Comment by Qualcomm: In the first round, majority companies support or compromise to option2 or option2a. So, we hope this issue can be concluded after further discussion and option2 or 2a shall be included in the LS to RAN2.

To the proponents of option1, the fact that legacy spec doesnot support simultaneous configuration of per UE and per FR gaps doesnot mean R17 multiple gap framework shall follow the same. Actually, the multiple gap configuration framework shallnot preclude the possibility of simultaneous per UE and per FR gaps. It is a compelling use case for supporting intensive and low latency PRS measurement for R17. 

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 

Issue 3-3: All possible combinations for per-FR gap capable UE
	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
	FFS

	4
	0
	1
	1
	FFS

	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




3 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 2 aspects:	Comment by Nokia: In general, we support clear rules if gaps collide. It will likely be difficult for the network always to ensure that there will be no collisions and therefore RAN4 need to define some rules for this case. We prefer a lightweight and transparent approach which enables predictable UE requirements.
	Comment by Huang, Rui: Intel: as we understood, the 1st principle is for “how handle the collision if it happed”
And 2nd principle is for “how to avoid such collision happened”

But we prefer not strictly limit these two aspects so far. 	Comment by Zhixun Tang: We have different understanding on 2nd principle.
Our intention is to define the pre-condition when the collison rule will be applied because it’s hard to avoid some collision scenarios when concurrent gaps will be applied.
· FFS 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	Comment by Huawei: We understand that a general collision handling rule will be applied in two cases: 1) overlapping cases subject to issue 4-2 ~ 4-5, and 2) cases where proximity condition is not met. 

If this is the common understanding, then we do not see the need to have FFS before the 2 aspects. What is FFS is the exact collision handling rule and the exact proximity condition.	Comment by Zhixun Tang: To Huawei, I guess for case 2) cases where proximity condition is not met 
It should be proximity condition is met.
Please Huawei double confirm it.
· 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
· FFS 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	Comment by Qualcomm: For clarify, we added these changes for the two cases respectively. 

And we do hope the same gap collision handling rule can be agreed for both cases (FO/FPO/PFO/PPO v.s. FNO) for straightforward UE and NW implementation.	Comment by Zhixun Tang: Thank you for QC’s suggestion. We slightly update the wording to make this condition discussion as a general issue.
· 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. 

Issue 4-2: Whether to define requirement for FO case
· Open issue
· Option 1: Yes
· Option 2a: No
· Option 2b: No in the 1st phase
· Option 2c: No for the same gap type (per UE/FR)

Issue 4-3: Whether to define requirement for FPO case
· Open issue
· Option 1: Yes
· Option 2a: No
· Option 2b: No in the 1st phase
· Option 2c: No for the same gap type (per UE/FR)

Issue 4-4: Whether to define requirements for PFO case
· Open issue
· Option 1a: Yes
· Option 1b: Yes, at least for PRS measurement
· Option 2a: No in the 1st phase
· Option 2b: No for the same gap type (per UE/FR)

Issue 4-5: Whether to define requirement for PPO case
· Open issue
· Option 1a: Yes
· Option 1b: Yes, at least for PRS measurement
· Option 2a: No in the 1st phase
· Option 2b: No for the same gap type (per UE/FR)

Issue 4-6: Whether to define gap cancelling rule for FNO
· Note: This issue is merged in Issue 6-1

4 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

5 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

6 Measurement requirements 
Issue 7-1: UE measurement assumptions for different frequency layers
· Agreement:
· Only one frequency layer is required to be measured in a single gap instance

Issue 7-2: UE measurement assumptions for different reference signals
· Open issue:
· FFS whether to additionally consider the limitation that each reference signal can only be measured in one MG pattern

Issue 7-3: CSSF calculation
· AgreementOpen issue:	Comment by Nokia: We understand that a number of companies support this option but we would not see it essential to agree on this at this point but would prefer to keep it open for study at least for next meeting.
Hence, this is not agreeable currently.
· 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.	Comment by Qiming Li: According to 2-4, one layer can only be associated with one MG.

Issue 7-4: Measurement delay
· Note: Issue is postponed and can comeback once more agreements have been reached.

7 Others
Issue 8-1: Transition period for gaps configuration/ deconfigurationreconfiguration	Comment by Huang, Rui: Intel: we don’t think in current spec there is any procedure for gap deconfiguation. So we prefer to replace this with “reconfiguaiton” or remove it. 
· 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, e.g., the P factor for RLM
· Companies are encouraged to bring more detail in the next meetings

Issue 8-3: Concurrent gap for MU-SIM 
· Agreement:
· RAN4 to wait for Plenary’s guidance on whether and how to handle the concurrent gap introduced by MU-SIM

Issue 8-4: Joint consideration with pre-MG and NCSG 
· Agreement:
· The issue is postponed to the 2nd phase of this WI.
note, the outcome can have impact on RAN2 signalling design.

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.





Discussions on R4-2115343, “LS on R17 NR MG enhancements – Concurrent MG”
	
1	Overall description
RAN4 is working on multiple concurrent MG patterns in R17 NR and MR-DC measurement gap enhancements and has reached the following agreements: 
	For definition of concurrent gaps: 
Agreements: 
· 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.

For applicability and configurations of concurrent gaps: 
Agreements: 
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement (signalling design is up to RAN2)
· One gap is associated with other measurements including NR.

Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.


	Comment by CATT: CATT: we are fine to inform the open issues which have potential impact on RAN2 but would like to change the wording to 'is discussing'. Because we have no consensus reached in this issue, but "has discussed" seems to imply that we have completed the discussion and should have some conclusions to be informed to RAN2. 
The discussion for concurrent gaps design is on-going in RAN4. RAN4 will provide further updates if the conclusions are reached.
RAN4 kindly asks RAN2 to take the above information into account and implement the configuration of concurrent MG patterns and the association between multiple measurement gaps and frequency layers/dedicated use cases to be measured. 

2	Actions
To RAN WG2 
ACTION: 	RAN4 kindly asks RAN2 to take the above information into account and implement the configuration of concurrent MG patterns and the association between multiple measurement gaps and frequency layers/dedicated use cases to be measured. 

3	Dates of next TSG RAN WG4 meetings
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]TSG RAN WG4 Meeting #101-e		Nov 1 – 12, 2021		Electronic Meeting





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on R17 NR MG enhancements - Multiple concurrent and independent MG patterns
	MediaTek inc.
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2111997
	Draft LS on association between multiple MG patterns and use cases
	CATT, MediaTek inc.
	Revised
	To: RAN_2; Cc: RAN_1
Title changed to: LS on R17 NR MG enhancements – Concurrent MG

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2115342
	WF on R17 NR MG enhancements - Multiple concurrent and independent MG patterns
	MediaTek inc.
	Agreeable
	

	R4-2115343
	LS on R17 NR MG enhancements – Concurrent MG
	CATT, MediaTek inc
	Agreeable
	To: RAN_2; Cc: RAN_1

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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