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Introduction
This document is the email discussion summary for [99-e][227] NR_MG_enh_1 with the following topics covered
· Topic 1:	General (AI 9.10.1)
· Topic 2: Multiple concurrent and independent MG patterns (AI 9.10.2.2)
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 9.10.1)
Moderator: No discussion papers were submitted under this agenda. 
Topic #2: Multiple concurrent and independent MG patterns (AI 9.10.2.2)
Moderator: according the agreed WF R4-2105856, 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

	R4-2109099
	CATT
	Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time. 
Proposal 2: With considering pre-configured MG, the common period of time is the duration in which more than one MG are activated. But the definition is not needed to be specified in the specification. 
Proposal 3: The pre-configured MG can be regarded as one of the concurrent gaps only when it is activated.
Proposal 4: Allow concurrent MGs when the UE is configured to perform only non-NR RAT measurements, and it is NW implementation. 
Proposal 5: The parameters of the different MGs’ configuration are independently configured by the IE MeasGapConfig. And the UE behavior and requirements in each case can be addressed by overlapping discussion. 
Proposal 6: Each of concurrent gaps should be associated with the dedicated use cases. 
Proposal 7: It is preferred that NW configure which MG is to be used for each MO. But this is the signaling issue which should be decided in RAN2. 
Proposal 8: When UE doesn’t support per-FR gap, the maximum number of gap patterns is 2. 
Proposal 9: A per-FR gap capable UE can be configured with all per-UE concurrent gaps (i.e. no per-FR gap configured). 
Proposal 10: When UE supports per-FR gap, all concurrent gaps are of the same type (i.e. per-UE gap and per-FR gap cannot be configured simultaneously). 
Proposal 11: When UE supports per-FR gap, if per-UE gap is configured, the maximum number of gap patterns is 2; if per-FR gap is configured, the maximum number of gap patterns is 2 for each FR. 
Proposal 12: UE shall support combinations of concurrent gaps comprising of any UE supported MGPs and no need to introduce applicability condition of allowable combination. 
Proposal 13: RAN4 define requirements for FNO, PFO and PPO cases. 
Proposal 14: for FO and FPO cases, UE can still only perform one layer measurement in the overlapped gap occasion and current gap sharing rule applies. For FNO, PFO and PPO cases, the priority rule in overlapped gap occasions should be defined. 
Proposal 15: Not to define overhead cap. 
Proposal 16: The legacy gap related requirements can be re-used for each of concurrent gaps including MG patterns (or sequence), MG applicability, MG reference timing (including MGTA), effective MGRP, MG interruption (data scheduling opportunity depends on MG configuration) and UE UL behaviour after MG. 
Proposal 17: The requirements are defined based on the following assumption: 
· 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. 
· Each reference signal can only be measured in one MG pattern.  
Proposal 18: The CSSF for FNO case can reuse the approach in R16 for each gap pattern. For PFO and PPO case, the priority rule for the overlapped gap occasion should be defined firstly before defining CSSF. 
Proposal 19: RRM impact from reconfiguration of concurrent gaps should be considered after the mechanism of concurrent gap patterns is defined.

	R4-2109181
	MediaTek inc.
	Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time].
Proposal 2: Without considering pre-configured gap, the common period of time is the duration in which UE is configured with more than one per-UE MGs or configured with more than one per-FR MGs in an FR.
Proposal 3: With considering pre-configured gap, the common period of time is the duration in which UE is operating with more than one active per-UE MG or operating with more than one active per-FR MGs in an FR.
Proposal 4: Inform RAN2 that the measurement purposes of concurrent gaps include different MOs with different RS timing configurations, different RS types (SSB, CSI-RS, PRS, RSSI) and different RATs.
Proposal 5: Introduce a new mechanism to associate concurrent gap(s) with dedicated measurement purpose(s), e.g., for specific MOs, RS types or RATs.
Proposal 6: For UE that does not support per-FR gap, the max number of supported concurrent gaps is 2.
Proposal 7: 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 8: For per-FR gap capable UE, the max number of supported concurrent gaps in all FRs is 3.
Proposal 9: UE shall support combinations of concurrent gaps comprising of any UE supported MG patterns.
Proposal 10: UE is not expected to be configured with 2 pre-configured gap which are fully-overlapped (FO) or fully-partial overlapped (FPO).
Proposal 11: In an overlapped gap occasions (regardless fully or partially overlapped), UE will perform the measurement w.r.t one single gap.
Proposal 12: For partially-fully overlapped (PFO) and partially-partial overlapped (PPO) case, RAN4 to decide a rule for prioritization, if needed.
Proposal 13: RAN4 to define an overhead cap for concurrent gaps.
Proposal 14: All legacy gap related requirements that can be re-used for concurrent gaps, including patterns (or sequence), applicability, reference timing (including MGTA), effective MGRP, MG interruption (data scheduling opportunity depends on MG configuration), UE UL behaviour after MG.
Proposal 15: Postpone the discussion on final requirement discussion and come back after RAN4 conclude other basic principles for concurrent gaps.

	R4-2109229
	Intel Corporation
	Observation 1: The common period in the definition of concurrent MG [2] can be max(MGRPi). MGRPi is the measurement periodicity of ith 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.
Observation 3: Whether and how many concurrent gaps supported by UE shall be completely up to UE themselves.
Proposal 3: The number of maximum support individual gaps within a concurrent MG pattern can be also defined as one of UE capabilities. 
Observation 4: 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 5: 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 6: The gap instances configured by a same concurrent MG pattern can be used by the specific measurement type(s) occurred in a same frequency layers indicated by serving gNB.
Proposal 6: RAN4 should associate gap(s) to dedicated use case(s). And NW can configure which MG is to be used for each MO.
Observation 7: The serving gNB can configure the concurrent MGs without overlapping (e.g. the gaps for SSB and CSI-RS measurements).
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.
Observation 9: The gap sharing factor shall be applicable to the delay requirements when overlapping case.  
Observation 10: How to define the gap sharing factor when the multiple concurrent gap patterns configured can be FFS.  
Proposal 7: 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 11: UE processing capability shall be taken count into the proximity of two adjacent gap instances in a concurrent measurement gap configuration.

	R4-2109253
	Xiaomi
	Proposal 1: The common period of time is the duration in which UE is configured with more than one MGs with considering pre-configured MG.
Proposal 2: UE is allowed to be configured with concurrent MG to perform only non-NR RAT measurements.
Proposal 3: The concurrent gaps shall be associated to the dedicated measurement purpose.
Proposal 4: The maximum number of the independent measurement gap pattern are proposed as follows:
-	For per-UE capable UE, the max number of independent MG pattern is 2;
-	For per-FR capable UE, 
•	the max number of independent MG pattern in FR1 is 2;
•	the max number of independent MG pattern in FR2 is 2;
•	the max number of independent MG pattern in FR1+ FR2 is 3;
Proposal 5: Per-FR gap capable UE is not allowed to be configured with per-UE concurrent gaps.
Observation 1: UE should be implemented with parallel RF chains to support the simultaneous measurements with independent gaps on the MOs which are fully overlapped or partial overlapped.
Proposal 6: RAN4 is prioritized to work on non-overlapping independent gap in 1st phase.
Proposal 7: The CSSF with gap should be defined based on the carriers to be measured with the same measurement gap pattern.

	R4-2109314
	Apple
	Proposal 1: to avoid ambiguity, the multiple concurrent MGP shall be configured via a new IE other than existing one MeasGapConfig. Detailed IE can be up to RAN2.
Proposal 2: if UE is configured with MeasGapConfig and [MeasGapConfigR17], UE is operating with multiple concurrent MGP. No need to further discuss what is “common period of time”.
Proposal 3: no need to consider multiple concurrent MGP when the UE is configured to perform only non-NR RAT measurements.
Proposal 4: on applicability and configurations, both option 2 and 3 can work. However, option 2 is preferred.
Observation 1: configuring per-UE gap for UE supporting per-FR gap would cause unnecessary data throughput loss.
Proposal 5: 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 6: UE doesn’t need to support all combinations of concurrent gaps comprising of any UE supported MGPs. Applicability conditions that may limit the allowable combinations of MGs’ configurations need to be introduced, such as MGL overhead.
Proposal 7: RAN4 can focus on FNO first. Operators input on necessity of other cases are welcome.

	R4-2109511
	CMCC
	Proposal 1: For the per-FR gap capable UE, there are two cases can be supported: 
-	Case 1: multiple concurrent and independent MGs can be configured as per-UE gaps and applies per UE.
-	Case 2: multiple concurrent and independent MGs can be configured as per-FR gaps and applies per FR.
Proposal 2: it is proposed to consider partially and fully-overlapped concurrent gaps, which could reduce the impact on the data loss.

	R4-2109615
	vivo
	Proposal 1: The current definition of “common period of time” applies to the scenario where a pre-configured MG is one of the concurrent and multiple MG configurations. Hence the common period of time should be: The common period of time is the duration in which UE is configured with more than one MGs (MG includes legacy MG and pre-configured MG)
Proposal 2: Regarding the applicability and configurations of concurrent and multiple MGs, suggest to use option 3, “NW configures which MO is to be measured in new/each MG”. 
Proposal 3: the MG overhead of a concurrent and multiple MG configuration shall not exceed a threshold defined based on UE capabilities.
Proposal 4:  When MGs are fully nonoverlapping, not matter the offsets between individual gap patterns among a concurrent MG configuration, the overhead ratio can be calculated as: (total MGL length within X)/X, where X is the least common multiple among all MGRPs within a concurrent and multiple MG configuration. 
Proposal 5: When MGs are overlapping, not matter the offsets between individual gap patterns among a concurrent MG configuration, the overhead ratio can be calculated as: [(total MGL length – total overlapping period) within X]/X, where X is the least common multiple among all MGRPs within a concurrent and multiple MG configuration.
Proposal 6: For per UE scenario, the max number of supported concurrent gap is 3, i.e., option B.
Proposal 7: When “NW configures which MO is to be measured in new/each MG”, the CSSFwithin_gap,i needs recalculation. For a particular gap, only MOs share this gap should be counted in.

	R4-2109707
	LG Electronics Polska
	Proposal 1: Define 2 as maximum number of supported concurrent gap for UE not supporting per-FR gap.
Proposal 2: Not to allow per-UE gap and per-FR gap to be configured simultaneously for UE supporting per-FR gap.
Proposal 2-1: Define 2 for FR1 and 2 for FR2 as maximum number of supported concurrent gap for UE supporting per-FR gap.
Proposal 3: When two MG patterns(MG1, MG2) are configured with FNO for Synchronization scenarios, the total interrupted slots on serving cell(s) is equal to the sum of each total number of interrupted slots except 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} or
· In above exception cases
· Sum of each total number of interrupted slots – 1
Proposal 4: When two MG patterns(MG1, MG2) are configured with FNO for Asynchronization scenarios, the total interrupted slots on serving cell(s) is equal to the sum of each total number of interrupted slots except 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} or
· In above exception cases
· Sum of each total number of interrupted slots – 1
Proposal 5: Consider to indicate priorities of configured multiple MG patterns.
Proposal 5-1: Consider total number of effectively interrupted slots on serving cell(s) due to multiple MG patterns in cases of FO, FPO, PFO and PPO other than FNO.
Proposal 6: 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

	R4-2109729
	Qualcomm CDMA Technologies
	Proposal1: Donot introduce the term “common period” of time if it is not directly relevant for defining the requirements.
Proposal2: Multiple concurrent gaps may be configured/consisted of legacy MG, pre-configured MG and NCSG at least for FNO(fully non-overlapped) case in a mixed way.
Proposal2.1: Discussion in the 1st stage shall ensure the flexibility to configure different enhanced MG schemes with legacy MGs in a multiple concurrent gap sequence.
Observation1: RAN4 agrees multiple concurrent gaps support positioning measurement as one of the desired measurement purposes.
Proposal3: Dedicated use of a gap instance out of the multiple concurrent gap sequence for positioning measurement shall be supported.
Observation2: Need of measurement gap could be triggered separately by a physical layer message from LMF via LPP. And MO based MG association alone is not sufficient to enable multiple gaps for the positioning purpose.
Proposal4: A hybrid association mechanism of option1(associate gap(s) to dedicated use case(s)) and option2(which MG is to be used for each MO) shall be considered, which allows the positioning measurement by multiple concurrent gaps.
Proposal4.1: The definition of individual gap pattern belonging to a multiple concurrent gap sequence may consider introducing a property for reserving the gap for dedicated or universal measurement purpose.
Proposal4.2: The configuration of the measurement object may include additional IE for indicating one or more gap patterns can be used. 
Observation3: the configuration of multiple concurrent gaps permits independent configuring each gap of the gap sequence to be per UE or per FR if UE supports per FR gap.
Proposal5: Concurrent multiple gaps allow simultaneous per-UE and per-FR gap patterns/instances.

	R4-2109760
	ZTE Corporation
	Observation 1: The definition of independent MG is needed.
Observation 2: Independent MG should be defined from configuration perspective.
Proposal 1: The definition of independent MG is needed, and which should be defined from configuration perspective, i.e. multiple MGs with their own MGL, MGRP, time offset configurations can be called independent MGs.
Proposal 2: For the UE supporting multiple concurrent MGs, once NW configures multiple concurrent MGs for the UE, NW should also indicate the relationship between MGs and MOs.  

	R4-2109893
	NEC
	Proposal 1: RAN4 to agree that concurrent gaps definition shall not include text “common period of time”.
Proposal 2: RAN4 should associate gap(s) to dedicated use cases and this can be achieved by NW configuring which MG is to be used for each MO.
Proposal 3: The max number of supported concurrent gap for a UE that supports only per-UE capability is upto UE capability.
Proposal 4: For a UE supporting per-FR gap, 
•	Allow per-UE gap and per-FR gap to be configured simultaneously
•	Combination of the per-UE gap and/or per-FR gap to be configured simultaneously
•	Per-FR gap capable UE can only be configured with Per-UE concurrent gaps (e.g. not configured with Per-FR gaps but only per-UE concurrent gaps)
•	Max number of concurrent gaps is upto UE capability
Proposal 5: RAN4 to define overhead cap using “total cumulative MGL across concurrent MG during a common period of time shall be less than current maximum MGL of 20ms.”

	R4-2109992
	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: RAN4 to define the common period of time with pre-configured gap(s) in 2nd phase.
Proposal 3: RAN4 to define the framework for configuring gaps dedicated to specific purpose(s). Consider at least the following aspects while defining rules for usage of the parallel MGPs:
· measurement type(different RSs)
· RAT
· Periodicity of signals to be measured in MGs
· Relation between the parameters of the parallel patterns(shorter and longer measurement period)
Proposal 4: The max number of supported concurrent gap is 2 when UE doesn’t support per-FR gap but is capable of concurrent gaps.
Proposal 5: UE can be configured with two per-UE gaps when UE is capable of per-FR gap and concurrent gaps.
Proposal 6: UE can be configured with per-UE gap and per-FR gap when UE is capable of per-FR gap and concurrent gaps
Proposal 7: 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 8: The max number of supported concurrent gap is 3 when UE support both per-FR gap and concurrent gaps.
Proposal 9: UE shall support combinations of concurrent gaps comprising any of the by UE supported MGPs.
Proposal 10: RAN4 needs to define some 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 11: When concurrent gaps are fully overlapped (FO), RAN4 to further study how to indicate the gap sharing(priority rules) to UE.
Proposal 12: RAN4 to further discuss fully overlapped scenario in 2nd stage when considering pre-configured gap and NCSG.
Proposal 13: Fully-partial overlapped(FPO), Partially-fully overlapped(PFO) and Partially-partial overlapped(PPO) can be believed as general scenarios for fully overlapped(FO). 
Proposal 14: In partially overlapped scenario, RAN4 shall define a clear rule for UE to determine
· which of the two gaps shall be kept, and 
· what is the condition to apply the rule.
Proposal 15: The following two issues are up to network configuration.
· RAN4 does not need to define an overhead cap
· RAN4 does not to to limit the combinations of MGPs’ configurations that can be configured concurrently 
Proposal 16: Reuse the following existing MG related requirements: MG patterns (or sequence), MG reference timing (including MGTA), effective MGRP, MG interruption (data scheduling opportunity depends on MG configuration) and UE UL behaviour after MG.

	R4-2110065
	OPPO
	Proposal 1: Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time, which is left to network configuration.
Proposal 2: Concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements.
Proposal 3: RAN4 should associate gap(s) to dedicated use case(s), e.g., dedicated RS or MO.
Proposal 4: When UE doesn’t support per-FR gap, 2 per UE gap should be the maximum of supported concurrent gap.
Proposal 5: When UE supports per-FR gap, at most 3 concurrent MG patterns are allowed to be configured.
Proposal 6: Legacy rules for measurement objective and gap should be reused for concurrent gap.

	R4-2110912
	Huawei, HiSilicon
	Proposal 1: Common period of time, if needed, is defined as the duration in which UE is configured with more than one MGs, no matter pre-configured MG is considered or not.
Proposal 2: Non-NR RAT measurements with concurrent MGs, if supported, should be considered as a separate UE capability from NR measurements with concurrent MGs.
Proposal 3: No generic restriction on the relation between parameters of concurrent MGs.
Proposal 4: For association between MG and measurements, either NW configures which MG is to be used for each MO, or NW configures which MO is to be measured in each MG. The signalling design can be left to RAN2.
Proposal 5: UE not capable of per FR MG but capable of concurrent MG can be configured with up to 2 per UE MGs.
Proposal 6: 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 7: Restrictions on the configurations of concurrent MGs should be based on clear UE implementation issues. No need to define an overhead cap for concurrent MGs.
Proposal 8: UE is assumed to measure only in one MG in occasions where two MGs are overlapped. 
Proposal 9: RAN4 to define requirements for all overlapping cases (FO, PFO, FPO and PPO).
Proposal 10: All MG related requirements defined for single MG are reused for each of the concurrent MGs.
Proposal 11: Only one frequency layer is measured in a single MG occasion, no matter if two MGs overlap on the occasion or not.
Proposal 12: One frequency layer is only measured with one MG even there are more than one RS configurations configured with a frequency layer (e.g. dual SMTC).
Proposal 13a: Further discuss the CSSF for concurrent MGs in FNO case considering the impact on UE processing capacity.
Proposal 13b: Further discuss the rule for sharing the MG occasions where concurrent MGs overlap.

	R4-2111279
	Nokia, Nokia Shanghai Bell
	General definition of Common period of time:
Observation 1: Once a MGP is configured it is active and gap assisted measurements are performed.
Observation 2: For concurrent MGPs: the common period of time is the duration when UE is configured with more than one MGPs.
Proposal 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:
Observation 3: 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.
Observation 4: Using MAC or DCI for activating a pre-configured measurement gap is less robust than RRC signalling. 
Observation 5: For both concurrent measurement gaps and pre-configured measurement gaps the UE may have one or more measurements gaps active simultaneously.
Proposal 2: For measurement gap configuration RAN4 should always strive at using the most robust signalling method. Concurrent Measurement gap configurations should be configured using RRC signalling. 
Proposal 3: 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.
Proposal 4: Any UE supported MGP can be configured as concurrent MGP.
Proposal 5: Within each configured concurrent MGP, the UE measures the RS(s) present within the MG. Configured MG can be used for measuring any measurement for which the UE need gap assistance.
Proposal 6: RAN4 should not limit the use cases for concurrent MGPs and when they can be configured unless well justified.
Proposal 7: No need for RAN4 to discuss associating gap(s) to dedicated use case(s).
Proposal 8: Existing configuration mechanism under DC mode shall be reused.
UE capability related issues:
Proposal 9: A Per-UE gap capable UE supporting this feature would need to support at least 2 concurrent configured MGPs and should support 3 concurrently configured MGPs.
Proposal 10: A UE supporting Per-FR MG can be configured with concurrent MGPs Per-UE and/or Per-FR. The network can configure a Per-FR capable UE with concurrent Per-UE MGPs and per-FR MGPs simultaneously.
Proposal 11: A Per-FR gap capable UE supporting this feature would need to support at least 3 concurrent configured MGPs and shall support at least 2 concurrent MGPs per FR.
Aspects related to overlapping measurement gaps
Proposal 12: RAN4 to define requirements for concurrent overlapping MGPs including at least fully non-overlapping MGPs, fully overlapping MGPs (both options) and partially overlapping MGPs.
Measurement gap overhead:
Proposal 13: There is no need for RAN4 to define a measurement gap overhead.
Measurement gap related requirements:
Proposal 14: Current measurement gap related requirements should not be changed.
Measurement requirements at concurrent MGP change:
Proposal 15: The measurement assumptions applied in Rel-15 per gap applies also in Rel-17 Per concurrent measurement gap.
Proposal 16: Existing CSSF rules applies also when UE is configured with concurrent MGPs.
Proposal 17: Adding a concurrent measurement gap does not affect an ongoing cell detection negatively.
Proposal 18: Adding an additional concurrent measurement gap does not affect any on measurement negatively.



Open issues summary
Sub-topic 2-1 Definition
Issue 1-1: Whether to keep the definition of ‘common period of time’
· Proposals
· Option 1: [CATT], MTK, Intel, Xiaomi, vivo, ZTE, E///, Nokia
· Yes
· Option 2: Apple, QC, NEC, [OPPO]
· No
· Recommended WF
· Discuss if any consensus can be achieved in this meeting. If no consensus can be achieved in this meeting, Moderator suggests to drop the definition of ‘common period of time’ and not to comeback in the next meeting, unless critical issue identified

Issue 1-2: Definition of ‘common period of time’, if agreed in Issue 1-1
· Moderator: In last meeting, there was already an agreement on the case without considering pre-configured gap. All discussions related to pre-configured gap are postponed to the 2nd phase.
· Proposals
· Option 1: MTK
· With considering pre-configured gap, the common period of time is the duration in which UE is operating with more than one active per-UE MG or operating with more than one active per-FR MGs in an FR. 
· Option 2:  Intel 
· 160ms 
· Option 3:  vivo, HW 
· The common period of time is the duration in which UE is configured with more than one MGs 
· Option 4:  E/// 
· 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
· Recommended WF
· Discuss if any consensus can be achieved in this meeting. If no consensus can be achieved in this meeting, Moderator suggests to drop the definition of ‘common period of time’ and not to comeback in the next meeting, unless critical issue identified

Issue 1-3: Refinement of concurrent gap definition
· Moderator: Whether there is a consensus on ‘common period of time’ in Issue 1-1 may impact the discussion in this issue
· Proposals
· Option 1: CATT, MTK
· Concurrent gaps are configured by multiple RRC IE MeasGapConfig during a common period of time
· Option 2: Apple
· To avoid ambiguity, the multiple concurrent MGP shall be configured via a new IE other than existing one MeasGapConfig. Detailed IE can be up to RAN2. If UE is configured with MeasGapConfig and [MeasGapConfigR17], UE is operating with multiple concurrent MGP.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK27]Recommended WF
· Moderator suggest to let RAN2 to decide whether to introduce a new IE or duplicate the existing IEs. Companies please check if the following recommended WF is acceptable.
· Concurrent gaps are configured by multiple RRC IEs for measurement gap configuration [during a common period of time]. Whether to introduce new IE(s) or duplicate the existing IE is left to RAN2.

Sub-topic 2-2 Applicability and configurations
Issue 2-1: Whether to introduce the association between measurement gap and dedicated use case(s)
· Proposals
· Option 1: CATT, MTK, Xiaomi, Apple, vivo, QC, ZTE, E///, OPPO, HW
· Yes
· Option 2: Nokia
· No. Within each configured concurrent MGP, the UE measures the RS(s) present within the MG. Configured MG can be used for measuring any measurement for which the UE need gap assistance.
· Recommended WF
· Option 1.
· Moderator suggest to resolve this issue in this meeting. The conclusion of issue is the prerequisite of many other issues like overlapping, CSSF calculation. More discussions are welcomed in the 1st round. Discuss it in GTW, if no consensus is achieved. 

Issue 2-2: How measurement gap and dedicated use case are associated, if agreed in Issue 2-1.
· Moderator: this issue is pending on the conclusion of Issue 2-1.
· Proposals
· Option 1: CATT, Intel, Apple, [QC], NEC, HW
· For each MO, NW configure which MG is to be used (Option 2 in R4-2105856)
· Option 2: [Apple], vivo, HW
· For each MG, NW configure which MO is to be measured (Option 3 in R4-2105856)
· Option 3: QC, OPPO, E///, MTK
· Not limited to the association between MO and MG, but also consider other use cases, e.g., different RS (SSB, CSI-RS, PRS, RSSI)
· Option 4: CATT, HW
· Leave the detail association to RAN2
· Recommended WF
· Moderator: according to the previous agreement on the use cases (page 5 of R4-2104096), it seems RAN4 should not just consider the association between MO and MG, but also to other RS. The suggestion is RAN4 only inform RAN2 on what use cases should be associated and let RAN2 to design how the association should implemented. 

Issue 2-3: Whether to allow concurrent gap for only non-NR RAT measurement
· Proposals
· Option 1: CATT, Xiaomi
· Yes
· Option 2: Apple, OPPO
· No 
· Option 3: HW
· Up to UE capability
· Recommended WF
· More discussions are needed. 

Issue 2-4: Whether to consider restriction on the relation between the parameters of the parallel patterns (shorter and longer measurement period) 
· Proposals
· Option 1: E///
· Yes
· Option 2: HW
· No
· Recommended WF
· More discussions are needed. 

Sub-topic 2-3 UE capability related issues
Issue 3-1: Max number of supported concurrent gap when UE doesn’t support per-FR gap 
· Proposals
· Option 1: CATT, MTK, Xiaomi, LGE, E///, OPPO, HW
· 2
· Option 2:  vivo, Nokia 
· 3 
· Option 3: Intel, NEC  
· Up to UE capability
· Recommended WF
· More discussions are needed. 

Issue 3-2: Whether to allow network to fallback to per-UE gap when UE supports per-FR gap 
· Proposals
· Option 1:  CATT, MTK, Intel, CMCC, QC, NEC, E///, HW, Nokia
· YES
· Option 2: Xioami   
· No  
· Recommended WF
· Option 1. Since this fallback is already allowed in Rel-15, suggest to keep this network configuration flexibility also for concurrent gap.

Issue 3-3: Whether to allow simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap 
· Proposals
· Option 1: MTK, Intel, Xiaomi, CMCC, QC, NEC, E///, Nokia 
· YES
· Option 2: CATT, Apple, LGE 
· No  
· Recommended WF
· More discussions are needed. 

Issue 3-4: Max number of supported concurrent per-FR gaps in a FR when UE supports per-FR gap 
· Moderator: 
· 1) Because whether per-UE cap can be configured for per-FR gap capable UE is still open (issue 3-3), let’s focus on per-FR gap case only.
· 2) Because whether per-UE gap and per-FR gap can be simultaneously configured is still open (Issue 3-3), let’s focus on single gap type only
· 3) The discussion in 52-72GHz may change/extend or even add a new FR, but let’s focus on what we have in Rel-16 first.
· Proposals
· Option 1:   CATT, Xiaomi, LGE, E///, HW, Nokia
· 2
· Option 2:   Intel, NEC
· Up to UE capability
· Recommended WF
· More discussions are needed. 

Issue 3-5: Max number of supported concurrent per-FR gaps across all FRs when UE supports per-FR gap 
· Moderator: 
· 1) Because whether per-UE cap can be configured for per-FR gap capable UE is still open (issue 3-3), let’s focus on per-FR gap case only.
· 2) Because whether per-UE gap and per-FR gap can be simultaneously configured is still open (Issue 3-3), let’s focus on single gap type only
· 3) The discussion in 52-72GHz may change/extend or even add a new FR, but let’s focus on what we have in Rel-16 first.
· Proposals
· Option 1: MTK, OPPO, Xiaomi, E///, HW, Nokia
·  Total 3 across all FRs
· Option 2: Intel, NEC
·    Up to UE capability
· Option 3: 
· Total 4 across all FRs

· Recommended WF
· More discussions are needed. 

Issue 3-6: Supported combinations of gap patterns
· Proposals
· Option 1: CATT, MTK, E///, Nokia 
· UE shall support combinations of concurrent gaps comprising of any UE supported MGPs and no need to introduce applicability condition of allowable combinations  
· Option 2: Apple
· UE doesn’t need to support all combinations of concurrent gaps comprising of any UE supported MGPs. Applicability conditions that may limit the allowable combinations of MGs’ configurations need to be introduced, such as MGL overhead   
· Recommended WF
· Can we agree first that no separate UE capability is needed for the gap patterns supported for concurrent gap? Then whether to add other restriction (e.g., due to gap overhead) can be discussed in a separate issue.

Sub-topic 2-4 Overlapping issues
Moderator: according to the agreed WF R4-2105856, RAN4 will defined requirement for FNO. FFS other cases.
Issue 4-1: Whether to define requirements for FO
· 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, CMCC, E///, HW, Nokia  
·  Yes, with gap sharing rules 
· Option 1a : LGE
· Yes, with priority rule
· Option 2: MTK
·  No 
· Option 3: Intel, Xiaomi, Apple
·  No in 1st phase
· Recommended WF
· More discussions are needed. 

Issue 4-2: Whether to define requirements for FPO
· 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, CMCC, E///, HW, Nokia  
·  Yes, with gap sharing rules 
· Option 1a : LGE
· Yes, with priority rule
· Option 2: MTK
· No 
· Option 3: Intel, Xiaomi, Apple
·  No in 1st phase
· Recommended WF
· More discussions are needed. 

Issue 4-3: Whether to define requirements for PFO
· 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 1: CATT, MTK, CMCC, LGE, E///, HW, Nokia
· Yes, with priority rule  
· Option 2:  
· No 
· Option 3: Intel, Xiaomi, Apple
·  No in 1st phase
· Recommended WF
· More discussions are needed. 

Issue 4-4: Whether to define requirements for PPO
· 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 1: CATT, MTK, CMCC, LGE, E///, HW, Nokia
· Yes, with priority rule  
· Option 2:  
· No 
· Option 3: Intel, Xiaomi, Apple
·  No in 1st phase
· Recommended WF
· More discussions are needed. 

Issue 4-5: Whether to define gap cancel rules for fully non-overlapped (FNO) scenario
· Proposals
· Option 1: E///
· Yes, 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
· Recommended WF
· More discussions are needed. 


Issue 4-6: Detail rules for colliding gap occasions, if agreed in Issue 4-1, 4-2, 4-3 or 4-4.
· Proposals
· Option 1:  CATT, E///
· Gap sharing: A factor for gap sharing percentage as defined in Rel-15, e.g., given 50% gap sharing, the measurement w.r.t. one gap will share roughly 50% of the time, while the other gap share the remaining, when 2 concurrent gap is configured.
· Option 2: CATT, MTK, E///
· Priority: UE will only do the measurement w.r.t. the gap with higher priority all the time.
· Recommended WF
· Moderator: 
· Note that if RAN4 allows more than 2 gaps per UE or per FR, how to deal with the colliding gap occasions may become rather complicated.
· Different rules may be considered for different overlapping scenarios.

Sub-topic 2-5 Overhead
Issue 5-1: Whether to define an overhead cap for concurrent gap
· Proposals
· Option 1: MTK, Intel, vivo, LGE, NEC
· Yes
· Option 2: CATT, E///, HW. Nokia  
· No
· Recommended WF
·  Moderator: More discussions are needed. 

Issue 5-2: How to define an overhead cap for concurrent gap, if agreed in Issue 5-1
· Moderator: the discussion of this issue is pending on the conclusion of Issue 5-1.
· Proposals
· Option 1:  vivo
· Based on UE capabilities
· When MGs are fully nonoverlapping, not matter the offsets between individual gap patterns among a concurrent MG configuration, the overhead ratio can be calculated as: (total MGL length within X)/X, where X is the least common multiple among all MGRPs within a concurrent and multiple MG configuration. 
· When MGs are overlapping, not matter the offsets between individual gap patterns among a concurrent MG configuration, the overhead ratio can be calculated as: [(total MGL length – total overlapping period) within X]/X, where X is the least common multiple among all MGRPs within a concurrent and multiple MG configuration.
· Option 2: LGE
·   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 3: NEC
· Total cumulative MGL across concurrent MG during a common period of time shall be less than current maximum MGL of 20ms.
· Recommended WF
· More discussions are needed.

Sub-topic 2-6 Measurement gap related requirements
Moderator: LGE has a new proposal for gap interruption calculation. Therefore, let’s separate the whole discussion into gap interruption and others.
Issue 6-1: Whether to re-use legacy gap-related requirements, except for gap interruption.
· Proposals
· Option 1:  CATT, MTK, E///, OPPO, HW, Nokia
· Yes. The legacy gap related requirements are re-used for each of concurrent gaps including MG patterns (or sequence), MG applicability, MG reference timing (including MGTA), effective MGRP, MG interruption (data scheduling opportunity depends on MG configuration) and UE UL behaviour after MG 
· Recommended WF
·  Moderator: More discussions are needed. 

[bookmark: OLE_LINK1]Issue 6-2: Whether to re-use legacy gap interruption requirement.
· Proposals
· Option 1:  CATT, MTK, E///, OPPO, HW, Nokia
· Yes. 
· Option 2: LGE 
· Define new rule for gap interruption requirements
· When two MG patterns(MG1, MG2) are configured with FNO for Synchronization scenarios, the total interrupted slots on serving cell(s) is equal to the sum of each total number of interrupted slots except 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} or
· In above exception cases, sum of each total number of interrupted slots – 1
· When two MG patterns(MG1, MG2) are configured with FNO for Asynchronization scenarios, the total interrupted slots on serving cell(s) is equal to the sum of each total number of interrupted slots except 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} or
· In above exception cases, Sum of each total number of interrupted slots – 1 
· Recommended WF
· Moderator: Perhaps the 2 Options are essentially the same if we simply take the union of the individual gap interrupted slots to define the gap interruption requirements for concurrent gap?

Sub-topic 2-7 Measurement requirements
Moderatoer: There are some vary basic principle which are not yet concluded. So the plan is to only discuss some principle in the Sub-topic and do not touch requirement detail at this meeting.
[bookmark: OLE_LINK2]Issue 7-1: List of High-level principles  
· Moderator: The intention of this discussion is to figure out which principles are mostly accepted by companies.
· Proposals
· Principle 1: MTK, HW, CATT 
· Only one frequency layer is measured in a single MG occasion, no matter 
· if two MGs overlap on the occasion or not or 
· if there are more than one RS configurations configured with a frequency layer
· Principle 2: CATT 
·  Each reference signal can only be measured in one MG pattern. 
· Principle 3: vivo 
·   For a particular gap, only MOs share this gap should be counted in 
· Principle 4: OPPO, Nokia 
·   Legacy rules for measurement objective and gap (e.g., in Rel-15) should be reused for concurrent gap
· Principle 5: Nokia
· 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. 
· Principle 6: Nokia 
· Adding a concurrent measurement gap does not affect an ongoing cell detection or measurement negatively 
· Principle 7: Intel, Xiaomi, vivo, HW 
· The measurement delay requirement in case of multiple gaps shall be revisited 
· Principle 8: Nokia 
· Existing CSSF rules applies also when UE is configured with concurrent MGPs.
· Principle 9: QC 
· Ensure the positioning-based measurement is fully supported using multiple concurrent measurement gaps.
· Recommended WF
· Companies to provide the list of principles that you agree with. Multiple principles may be agreed at the same time.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1: Whether to keep the definition of ‘common period of time’ 
	Company
	Comments

	vivo
	Option 1  

	CMCC
	In last meeting, the agreement is “Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time]”. 
· For the case without considering the pre-configured MG, 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. we do not observe issues without the definition of “common period of time”. 
·  As for whether to consider the UE processing time of RRC reconfiguration message, we understand the consideration, but this processing time also exits for the Rel-15/16 legacy MG configuration, which is not considered in current spec, maybe we can follow the same way for multiple concurrent MG configuration, since we do not see the difference between Rel-15/16 legacy MG configuration and Concurrent gaps configuration.
· For the case with pre-configured MG, 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.

	Huawei
	We can support option 2.
It is not clear how this definition would be used in defining the requirements.

	LG Electronics
	Support option 1. It can be useful when introducing UE behavior related to multiple MGs, i.e, ‘it is applicable during common period of time’.

	Intel
	Option 1.
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.

	Xiaomi
	Prefer option 1

	OPPO
	Option 2.  The exact value of the duration is hard to be not defined, which can be left to network control.

	CATT
	Option 1. But we think the exact definition of common period of time is not needed. 

	Ericsson
	Option 1.

	Apple
	Option 2. It is unclear to us how this common period can help.

	NEC
	Option 2 as common period may not have impact on defining requirements.

	Nokia
	Option 1.
We see it beneficial if not even necessary to have a definition of ‘a common period of time’ in order to the further requirements work easier. For example, we see it rather complex to discuss how the UE requirements should be defined when the UE has concurrent measurement gaps configured unless we have a clear understanding that those requirements apply when UE has more measurement gaps active simultaneously during some common period of time. We expect that the problem may not be so challenging when discussing concurrent measurement gaps as these gaps are configured (and deconfigured) using RRC messaging – at least according to our understanding but this is actually not agreed in RAN4. When discussing pre-configured measurement gaps and related UE requirements it seems even more important to have a clear understanding when UE would have more than 1 active gap patterns active and not only pre-configured (but not active). We are aware that it is not yet decided whether the concurrent measurement gaps and pre-configured measurement gaps can be combined, but as we see it such that there should in principle not be any technical reason why a UE supporting both features would not be able to have e.g. two concurrent measurement gaps where e.g. one or even both are activated by use of pre-configured method (in addition to RRC signaling). However, as long we do not have agreements on these details, we believe it is best to have a clear understanding of when gaps are active simultaneously (i.e. common period of time)

	Qualcomm
	Option2, but in view of Nokia’s concern, we are ok to leave it FFS whether there are needs to introduce the term in the spec and how.

	ZTE
	Support Option 1.
With this definition, it’s more meaningful and convenent to talk about the difference between concurrent MGs and the legacy MG.


 
Issue 1-2: Definition of ‘common period of time’, if agreed in Issue 1-1
	Company
	Comments

	 vivo
	Prefer option 3. Open to discuss whether it is necessary to have a quantitative definition like option 2. 

	Huawei
	Option 3, if ‘common period of time’ is to be defined.
It is noted that the definition of concurrent MGs is based on configuration, i.e. “Concurrent gaps are configured by multiple RRC IE MeasGapConfig [during a common period of time]”.

	LG Electronics
	Prefer option 3.

	Intel
	We prefer define this by the max{MGRP}. Regarding to the current gap patterns, it can be 160ms.

	Xiaomi
	Support option 3, from our understanding, the common period is the time in which UE can be configured with more than one MGs, including the pre-configured MG

	CATT
	As commented in issue 1-1, our preference is not to define the common period of time. If it is needed, we are fine with option 3. 

	Ericsson 
	Option 4.
To the proponents of option 3, when network de-configured one of the MGP by RRC, UE cannot know this until decoding the RRC message. Before decoding the RRC message, UE will still believe it shall perform the measurements in concurrent gaps.
Thus, the common period of time should also include the additional RRC processing time from UE side. 

	Nokia
	As also proposed in our paper Proposal 1 we support a definition of ‘common period of time’ where the ‘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.
As we see the options listed, we see options 1 and 3 rather similar in principle, while both could be more precise. We could suggest to be clear that the UE is having more than 1 MG in active use for a Per-UE capable UE and for a Per-FR capable UE, the UE would have more than 1 active MG in active use Per-UE or Per-FR depending on configuration.
Hence, we tend to agree with Option 1 with some clarification to the wording.

	Qualcomm
	Agree with the recommended WF. And Option3 can also be supported. Defining the terms from configuration point of view can simplify the scope.

	ZTE
	We support Option 1. Considering for the pre-configured MG, if not in active status, the same as not configured. So the definition of ‘common period of time’ is different for considering and not considering pre-configured MG.



Issue 1-3: Refinement of concurrent gap definition 
	Company
	Comments

	vivo
	Ok with the recommended WF

	Huawei
	We are fine with moderator’s suggestion.

	LG Electronics
	Fine with the recommended WF.

	Intel
	We can’t agree “Concurrent gaps are configured by multiple RRC IEs for measurement gap configuration”
What concurrent MG is shall be up to the physical aspects themselves instead of the singling.  

	Xiaomi
	Question for clarification, what’s the “multiple RRC IEs” means? We suggest to the recommended WF is updated as follows:
“Concurrent gaps are configured independently [during a common period of time]. Whether to introduce new IE(s) or duplicate the existing IE is left to RAN2.”

	OPPO
	Agree with the •	Recommended WF

	CATT
	Fine with the recommended WF. 

	Ericsson
	We have concerns on the recommended WF.
If RAN4 agreed to associate the new gap with dedicated use cases, then it’s impossible to just duplicate the existing measurement gap IE. 
And we also acknowledge the observation from Intel. If we agree to use multiple RRC IEs, it may result in some confusing to UEs when the 2nd RRC is configured. 

	Apple
	We agree that signaling design can be left to RAN2. The reason we came up with option 2 is to respond to option 1. The problem of using same IE as in option 1 is that sometimes NW may just want to update the MG configuration. Then NW just sends MeasGapConfig again. However, some companies mentioned in last meeting that once there is another MeasGapConfig, then UE is configured with additional concurrent MG. therefore, using same IE would cause ambiguouty.

	NEC
	Can we suggest following wording.
“Concurrent gaps are multiple measurement gaps configured by RRC message(s)” 

	Nokia
	Moderator proposal is a good starting point. We would suggest leaving the signaling to RAN2 including whether to use one or more MeasGapConfig IEs.
RAN4 can inform RAN2 what RAN4 agrees related to what is needed to be configured and behavior while leaving it to RAN2 to define the detailed signaling. In general, for RAN4 to continue the work it would likely be enough to know whether for concurrent measurement gaps the assumption is that they are configured using separate RRC messages (as an option). Whether the concurrent MGs can then be configured in one and same RRC configuration or in only in different RRC configurations (or both options) are likely configuration options for RAN2 to decide - unless RAN4 agree and inform that an option is not possible (or at least RAN4 will not define requirements in Rel-17 for such option).
Hence, we cannot directly agree to the recommended WF with its current wording, but suggest a slightly modified version: Concurrent gaps may be configured by same or by separate RRC messages configuring measurement gaps.

	Qualcomm
	Agree with the recommended WF.

	ZTE
	We are fine with the recommended WF



Issue 2-1: Whether to introduce the association between measurement gap and dedicated use case(s)
	Company
	Comments

	vivo
	Support option 1. We think one of the intention to introduce the multiple and concurrent gaps is that a single gap is not capable or efficient to measure particular MOs/user cases. Hence logically it is necessary to associate between particular measurement gaps and dedicated use case(s) since we know some gaps is not good to be used for some MOs/use cases. 

	CMCC
	Taking companies’ view from both side into account, one possible way to move forward is that introduce the association between MG and dedicated use case(s), but network is allowed not to configure this association. 
Once network configure this association, UE follow network indication. If network do not configure this association, one way is that it is up to UE implementation on how to use these MGs, the other way is that legacy rules for MO and gap (e.g., in Rel-15/16) can be reused for concurrent gap, the details can be further discussed.

	Huawei
	Option 1.
NW and UE need to have common understanding on which MG is used for measuring each of the frequency layers.

	LG Electronics
	Support option 1. 

	Intel
	Option 1.
The dedicated usage of concurrent MG is one of important object of this new WI. We agree with CMCC above, such association can up to NW. 

	MTK
	Support Option 1.
The intention is to let UE and network to share the same understanding on how gap is used. With this common understanding, UE can perform the measurement in the way expected by network.

	Xiaomi
	Support option 1

	OPPO
	Support option 1. The network can still control the association between gap and dedicated use cases.

	CATT
	Support option 1. If the MG usage is up to UE implementation, then how to define the measurement requirements?

	Ericsson
	Option 1.

	Apple
	Support option 1.

	NEC
	Support option 1

	Nokia
	We see benefit e.g. for PRS which is already having own MGP. Otherwise we this issue quite much depending on many other listed Issues. Our basic preference is still that within each configured concurrent MGP, the UE measures the RS(s) present within the MG.
However, to progress the work we think the proposal from CMCC is reasonable although also in this case there need to be clear UE requirements (which of course could be existing measurement requirements).

	Qualcomm
	Option1
To address CMCC’s proposal, RAN4 can ask RAN2 to define a generic use case for the gap, which means it’s up UE to decide.

	ZTE
	We support option 1. It is important to ensure NW and UE have the same understanding on the usage of each MG. Once the relation between MGs and MOs can be clearly determined, NW and UE have same understanding on the usage of each MG, then the purpose of configuring concurrent MGs is achieved. So introducing the association between measurement gap and dedicated use case(s) is necessary.



Issue 2-2: How measurement gap and dedicated use case are associated, if agreed in Issue 2-1.
	Company
	Comments

	vivo
	Option 2.  Actually we think option 1 and option 2 will have the same results in the end.

	Huawei
	We think more discussions are needed.
For MO based measurements, we prefer option 1 or option 2. Option 3 is limiting because the association is on per RS level rather than per MO basis. For example, two SSB layers may be measured in different MGs, but it cannot be supported with option 3. Of course, we need to discuss the case where one MO is configured with more than one RS-es, where we may need sub-MO level association.
For PRS based measurements, a new issue was raised in this meeting that this measurement is configured by LMF. We think this is a valid issue, and we need more time to check on it.

	LG Electronics
	We’re fine with the recommended WF. RAN4 needs to inform the measurement purposes of concurrent gaps which was agreed in R4-2105856 to RAN2. How the measurement gap and dedicated use case are associated is up to RAN2.

	Intel
	Option 3 can be work well with Option 1 together  to provide the simple way to enable concurrent MGs to support the dedicated measurements (e.g. positioning PRS).
e.g.
MeasConfig ::=
{….
MeasObjectAdd:: (e.g. MOcell1
measGapConfig 1;
measGapConfig 2;

}

measGapConfig 1 :: =
{
Support concurrent MG: true
measType::= SSB measurement
GapConfig{
MGRP,
Offset
…}
}
measConfig 2 :: =
{
Support concurrent MG: true
measType::= CSI-RS measurement
}

Anyway, RAN4 can discuss in what the usage of such dedicated concurrent MG from both MO and targeted RS perspective.


	MTK
	We agree with Huawei’s point that some sub-MO level association is needed. Also we need to deal with positioning which is configured by LMF. The suggestion from our side is to let RAN2 know the association of a MG can be to
· Different Mos (including different RAT)
· Different RS (including CSI-RS, SSB, … ) in the same MO or different Mos
PRS which is not configured in MO

	Xiaomi
	Either option 1 or option 2 is fine

	OPPO
	Prefer Option 3. 
For the case where one MO is configured with more than one RS-es, it needs to consider different RS type with different gap. So dedicated measurement types can be considered for association as supplementary. Also agree with Intel’s view.

	CATT
	For MO based measurement, option 1 is preferred. But considering the different measurement types, we think option 1 and option 2 can be combined, and the different measurement type can be indicated in MG configuration. We are also fine with the recommended WF to let RAN2 decide the association. 

	Ericsson
	We suggest to consider a hybrid solutions between option 3 and option 1/2 as mentioned from Intel.
NW can indicate whether the usage is a dedicated usage or a universal usage. If it’s a universal usage, NW will further indicate the MOs with MGs.

	Apple
	We can start from either option 1 or option 2 (option 1 is preferred). We don’t think option 3 and 4 are complete solutions. NW and UE shall have clear common understanding on which MO shall be measured with each MG.

	NEC
	Either of option 1 or 2 are fine.

	Nokia
	We support option 3. We assume that both option 1 and option 2 might just be possible signaling options which be contained within option 3 and can be left to RAN2. RAN4 would of course need to guide RAN2 that there should be no limitations in the association between MG and MO. Similar for the RS to be measured which could then be configurable. Additionally, it of course need to account also Issue 2-1.
Only concern is of course that with all these options, defining UE requirements for each scenario could end up being a rather big task.

	Qualcomm
	We share the similar view as E/// and support option3. Recommended WF is agreeable to us too.
Option1 alone doesnot provide use case-based association.

	ZTE
	We agree with the recommended WF. RAN4 only needs to declare all the use cases to RAN2, and let RAN2 to design the association in detail.



Issue 2-3: Whether to allow concurrent gap for only non-NR RAT measurement
	Company
	Comments

	 vivo
	Option 2

	CMCC
	We would like to know how to understand that concurrent gap is not allowed for only non-NR RAT measurement. Does it mean that network is not allowed to configure multiple concurrent MGs when there is only non-NR RAT measurement? Or does it mean that UE can be fallback to legacy Rel-15/16 MGs or UE is allowed to randomly select one of the MG from multiple concurrent MGs when there is non-NR RAT measurement？

	Huawei
	Option 3. 
To further clarify, our proposal is that non-NR RAT measurements with concurrent MG should be up to UE capability, even UE is configured with non-NR and NR measurements. If UE supports such capability, then UE can be configured with concurrent MGs for only non-NR RAT measurements. 

	LG Electronics
	Support option 2. 
For option 1 & 3, the measurement purpose of multiple MGs is not clear when the UE is configured to perform only non-NR RAT measurements. In our understanding, the non-NR RAT is LTE(E-UTRA) in NR. 

	Intel
	In our views, for NR and non-RAT measurement whether UE support the concurrent MGs shall be up to UE capability.  This is also relevant the discussion on issue 3-1

	MTK
	Support Option 2 or 3.
The intention to configure 2 MGs for LTE measurements needs to be justified. To us, LTE measurement is unlike NR measurement which should be confined within a certain time period overlapped with SMTC. One single gap with 6ms MGL can cover the PSS/SSS/CRS with arbitrary offset. 

	Xiaomi
	Option 1, according to our understanding, the concurrent gaps can be configured to prioritize the non-NR RAT measurements, which is benefit for the efficiency. For example, for the MOs including LTE measurements and NR measurements with smaller SMTC duration, e.g. SMTC duration = 1ms. Then, network can configure MGP#1 or #2 for LTE measurements, and MGP#20~23 for NR measurements.

	OPPO
	Option 2. 
The motivation of multiple MG for only non-NR RAT measurement should be clarified. Multiple MG aims at enhancement for NR intra/inter frequency measurements.  There may exist NBC issues if 2 MGs were configured for LTE only measurements. 

	CATT
	Option 1. The usage of concurrent gaps includes the measurement in different RATs. And whether and how to configure the concurrent gaps should be up to network and no need to limit the configuration scenarios.  

	Ericsson
	We suggest the proposer to further clarify the intention of this issue.
If it means the UE supports the one gap to measure NR and another gap to measure inter-RAT, OR
UE support to measure inter-RAT with two or more gaps?
If it’s the former usage, we support it without any additional UE capability.
To HW,
Could you further explain why additional UE capability is needed to support non-NR measurements with concurrent MG?

	Apple
	Agree with CMCC that it is better to clarify the scenario. When proposing option 2, the scenario in our mind is that all the configured MO are for inter-RAT measurement. If this is the case then we don’t think concurrent gap is needed as mentioned in our contribution. 
However, according to the comments from companies, the scenario becomes that UE uses one MGP for NR measurement and another MGP for non-NR RAT measurement. We believe this is possible even though this may not be the most typical use case. But of course, it should be up to UE capability to support this. 

	NEC
	As commented by companies further clarification is needed.

	Nokia
	It is not clear what would be the reasoning behind not allowing concurrent gaps for non-NR RAT. Our understanding of the proposal is that whether a configured concurrent MGP can be used only for NR RAT measurements or also for measuring other RATs. 
We support option 1.
We would like to understand what would be the technical reasoning behind a no?

	Qualcomm
	With proper association mechanism to realize the use-case based association, both option1 and option2 can be achieved.
So we donot think this is a critical issue to prioritize or can be further clarified.

	ZTE
	In our opinion, non-RAT measurement means EUTRA measurement. We are not sure why we will discuss the necessary of concurrent MGs for only EUTRA measurement. Is this issue out of the scope?



Issue 2-4: Whether to consider restriction on the relation between the parameters of the parallel patterns (shorter and longer measurement period)
	Company
	Comments

	XXX
	

	Huawei
	Option 2. 
A typical use case of concurrent MGs is to measure two frequency layers that cannot be measured with a single MG. In this case, the measurement period for the two frequency layers do not have to be different. 

	LG Electronics
	At first, clarification on Issue 2-4 is needed. Parameters of MGs are MGL, MGRP, MGTA and MG offset. Does it mean to restrict the parameters between multiple MGs? If yes, support option 2. 

	Intel
	In our understanding, such restriction may be needed because the proximity issue shall be considered to configure the concurrent MGs as listed in the WID.
 

	MTK
	Support Option 2.
Additional limitation can be discussed in other issues, e.g., overhead or overlapping.

	OPPO
	Open to this. What is the restriction (e.g., different parameters? Which parameters?) needs to be clarified firstly.

	CATT
	Option 2. The parameters of each gap are configured independently and no restriction is needed. 

	Ericsson
	We further check the use case mentioned by HW. We think it’s reasonable to configure the MGs to measure frequency layers that cannot be measured within a signle MG. In this case, no restriction is needed.

	Apple
	Maybe some clarification is needed. What is the restriction that option 1 is implying?

	Nokia
	Agree with Apple that some further clarification would be good before agreeing any restrictions.
We support option 2.
We have earlier also discussed if there would be any UE limitations e.g. on gap proximity etc. and if this is the same then of course RAN4 would need to identify such restriction and take those into account.

	Qualcomm
	Option2 is supported.

	ZTE
	Firstly, we think further clarification is needed. Which parameters? Including all the parameters of MGL, MGRP, MGTA, and MG offset? 



Issue 3-1: Max number of supported concurrent gap when UE doesn’t support per-FR gap 
	Company
	Comments

	vivo
	Prefer option 2. Considering per FR gap, when using multiple and concurrent gaps it is easy to have 3 gaps in total. We prefer that the total number of gaps supported by per UE and per FR UE does not have a big difference when using this feature.  

	Huawei
	Option 1.

	LG Electronics
	Support option 1. 
We have one question for common understanding on the max number. Which is common understanding for multiple MGs, A or B if max number is 2 ? 
· A : Multiple MGs(2) = legacy MG(1) + new MG(1)
· B : Multiple MGs(2) = new MGs(2) 
· Total number MGs = 3 (legacy MG(1) + multiple MGs(2))

	Intel
	Support Option 3. But we can compromise to Option 1 if companies assume the maximum number UE can support so far is less than 2 or 3. But this may restrict both NW and UE which can do more measurement in parallel (but not simultaneously)

	MTK
	Support Option 1.
Option 2 could be very complicated when we discuss the overlapping scenarios. On the other hand, we need to be clear about the requirements for 2 gaps before we can really work on 3 gaps.

	Xiaomi
	Support option 1

	OPPO
	Option 1.

	CATT
	Option 1. We agree that for option 2, the overlapping cases can be more complicated. For LG’s question we think the understanding should follow alternative A. 

	Ericsson
	Option 1

	Apple
	Prefer option 1. Option 3 is also acceptable.

	NEC
	We prefer option 3.  We share similar view as Intel. If the max number of gaps UE can support is only 2 or 3, we could agree to other options.

	Nokia
	Although we see some use cases where being able to support 3 MGPs in parallel has its merits, we are also able to agree on 2 parallel MGPs as this is in line with our proposed minimum number for a Per-UE gap capable UE..
We can support option 1.
We prefer not to introduce a UE capability for this as it complicates network operations.

	Qualcomm
	Option1 can be supported as a starting point and we prefer to keep Option2 FFS.
One case of option2 is 1 gap for SMTC1+1 gap for SMTC2 +1 gap for positioning

	ZTE
	We support Option 2. A very simple reason that 3 is larger than 2. Since here we determine the max number, so choose the bigger value means larger space for UE and NW.



Issue 3-2: Whether to allow network to fallback to per-UE gap when UE supports per-FR gap
	Company
	Comments

	vivo
	Ok with the recommended WF


	CMCC
	Support the recommended WF.

	Huawei
	Support the recommended WF.

	LG Electronics
	Fine with the recommended WF.

	Intel
	Support the recommended WF.

	MTK
	Support the recommended WF

	Xiaomi
	We are fine with option 1.

	OPPO
	Option 1.

	CATT
	Option 1. 

	Ericsson
	Support the recommended WF

	NEC
	Option 1

	Nokia
	Support the recommended WF.

	Qualcomm
	Recommended WF is agreeable

	ZTE
	We are fine with the recommended WF.



Issue 3-3: Whether to allow simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap
	Company
	Comments

	CMCC
	In Rel-15/16, TS.38.331 clearly stated that per FR gap cannot be configured together with per UE gap. Our initial view is to follow the restriction in Rel-15/16. But considering the MGs used for PRS, as mentioned in companies’ contribution, we are open to have further discussion. One thing is that if RAN4 reach consensus on this hybrid configuration of per-UE gap and per-FR gap, it is necessary to inform RAN2.

	Huawei
	We support option 2 as we do not see clear use cases.

	LG Electronics
	Support option 2. For PRS, needs further discussion.

	Intel
	We support Option 1 since the concurrent MGs can be hybrid. 

	MTK
	Support Option 1 because of PRS.

	Xiaomi
	Option 1

	OPPO
	There may exist big impact on current RAN2 design. We can support option 1 but  a clarification is expected: should we limit such per UE gap only for PRS?

	CATT
	Option 2. In legacy MG configuration, it is clearly stated that per-FR and per-UE cannot be configured simultaneously. It is not preferred to change the principle.  

	Ericsson
	Option 1.
To CMCC, current we’re talking about a new feature in Rel-17. The reason to introduce such restriction in Rel-15 is the UE cannot support concurrent gaps. We don’t see the restriction on per-UE gap in Rel-15 should be followed here.
To HW, as mentioned by other companies, we should consider the per-UE gap for PRS.

	Apple
	We don’t see the benefit of simultaneous per-UE gap and per-FR gap. As demonstrated in our contribution, this would result in unnecessary data throughput loss. Even if PRS is considered, we still don’t understand why NW has to configure per-UE gap. Configuring two per-FR respectively in FR1 and FR2 can achieve the same purpose. 

	NEC
	Option 1

	Nokia
	We support option 1.
In one example from our paper we see it would beneficial if the UE is capable of Per-FR MG operating e.g. in EN-DC. UE may then be configured by LTE PCell with one common Per-UE MGP. To enable further FR2 measurements the network could configure another concurrent MGP for FR2.

	Qualcomm
	Option1

	ZTE
	We support Option 1 considering for PRS.



Issue 3-4: Max number of supported concurrent per-FR gaps in a FR when UE supports per-FR gap 
	Company
	Comments

	vivo
	Option 1

	Huawei
	Option 1.

	LG Electronics
	Option 1

	Intel
	Same comments as for issue 3-1.

	MTK
	Option 1

	Xiaomi
	Option 1

	OPPO
	Option 1

	CATT
	Option 1.

	Ericsson 
	Option 1

	Apple
	Option 1

	NEC
	Similar comments as issue 3-1

	Nokia
	Support Option 1

	Qualcomm
	Option1

	ZTE
	Option 1



Issue 3-5: Max number of supported concurrent per-FR gaps across all FRs when UE supports per-FR gap 
	Company
	Comments

	 vivo
	Ok with option 3

	Huawei
	Option 1.

	LG Electronics
	Support option 1.

	Intel
	Same comments as for issue 3-1.

	MTK
	Option 1.

	Xiaomi
	Option 1

	OPPO
	Option 1

	CATT
	Option 3. UE can work on the two FR independently, so there is no need to limit the gap number cross FRs. 

	Ericsson 
	Option 1

	Apple
	Option 1.

	NEC
	Similar comments as issue 3-1

	Nokia
	Support option 1

	Qualcomm
	Option3 is supported. 
Also agree with CATT. As the majority view of issue3-4 allows max 2 per FR gaps in one FR, isn’t it max 4 per FR gaps across two FRs in total?
Or is the intention of option1 for limiting only one FR can be enabled with two per-FR gaps? 

	ZTE
	Option 1



Issue 3-6: Supported combinations of gap patterns 
	Company
	Comments

	CMCC
	We support moderator’s recommended WF

	Huawei
	We are fine with moderator’s suggestion.

	LG Electronics
	Fine with the recommended WF.

	Intel
	We support moderator’s recommended WF

	MTK
	Support the recommended WF

	Xiaomi
	Fine with the recommended WF.

	OPPO
	Fine with the recommended WF. Whether to add other restriction can be discussed together with issue 2-4

	CATT
	Fine with the recommended WF. 

	Ericsson 
	Fine with the recommended WF.

	Apple
	We cannot agree the recommended WF at this moment. We are not proposing separate UE capability as mentioned in the recommended WF. However, there are several companies propose not to define MG overhead in issue 5-1. If there is no agreement in issue 5-1, having separate UE capability could be a fair compromise. Otherwise, we may end up with option 1, which is not acceptable to us. 

	Nokia
	We support the recommended WF.

	Qualcomm
	Recommended WF is supported so it’s not up to UE.
Still, agreed combinations shall be subject to some rules and can be FFS.

	ZTE
	We support the recommended WF.



Issue 4-1: Whether to define requirements for FO
	Company
	Comments

	vivo
	Ok with option 1 and 1a

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

	Huawei
	Option 1
To clarify, we do not see clear use case for FO, but since requirement wise FO would be same as FPO, we think it can be supported if RAN4 agrees to support FPO.

	LG Electronics
	Support option 1a.
We think that priority rule is more applicable to FO in multiple MGs. Because gap sharing is introduced for single MG. And, related UE behavior can be different depending on which rule between them is applied. 
For example, with gap sharing rule, it cannot ensure both UE and NW have the same understanding on the usage of each measurement gap. However, with priority rule, it can ensure the same understanding on the usage of each measurement gap.

	Intel
	Option 2 and Option 3 are fine for us.
In our view, the overlapping may be avoid or alleviated is RAN4 introduce some proximity restriction on the concurrent MGs as noted in WID below.
· “RRM requirements for concurrent and independent MG patterns [RAN4] 
· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements
“
The other concern is the too complicated requirements shall be considered if we involved the overlapping cases. So we prefer to start the non-overlapping concurrent MG firstly. 

	MTK
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Support Option 2 or 3.
We do not see the use case for FO where one gap can completely replace the other. 
Regarding Option 1, it will be extremely complicated because we already have a gap sharing rule for a single MG (between intra-freq and inter-freq/RAT measurements). If we further add a 2nd level gap sharing rule on top of it, RAN4 may need to spend a very long time to settle the requirement.

	Xiaomi
	Support option 3, and fine with option 2.

	OPPO
	Support Option 1. Prefer to define fully overlapping or non-overlapping cases, where gap sharing can be as baseline solution.

	CATT
	Fine with option 1 and option 1a. We think the FO case is same as the current single gap mechanism, but we are open to study some priority rules. 

	Ericsson
	Option 1
We think FO is possible because all the to-be-measured RSs may be collided together.
Instead of discussing the overlapping scenarios, we suggest the group to further consider a unified solution to discuss:
· The condition/distance to disable/cancel one gap occasion when two gap occasions are too close
· How to disable one of the gap occasion? Both NW and UE shall have the same understanding on the disabled gap occasion.

	Apple
	Support option 2 and 3. We don’t see the benefit of configuring the second MGP since it is fully covered by the first MGP.

	NEC
	Option 1

	Nokia
	Option 1.
But again, this could depend on the final outcome of the some of the former Issues.

	Qualcomm
	Option2 is supported. 
In case of FO, we expect NW reconfigure a single MG rather than configure an MG FO-ed with the existing MG. 

	ZTE
	We support Option 1. For FO case, reusing gap sharing rule can be a starting point. For Option 1a, we think which can be further studied, if any use case exists, we are fine for Option 1a.



Issue 4-2: Whether to define requirements for FPO
	Company
	Comments

	vivo
	Ok with option 1 and 1a

	CMCC
	Option 1. Same comments as for issue 4-1

	Huawei
	Option 1.

	LG Electronics
	Support option 1a. 
We think that priority rule is more applicable to FPO in multiple MGs with same view as for Issue 4-1. 

	Intel
	Option 2 and 3. Same comments as for issue 4-1

	MTK
	Support Option 2 or 3.
Same reason as above.

	Xiaomi
	Support option 3, and fine with option 2.

	OPPO
	Fine with option 3 or 2. 

	CATT
	Fine with option 1 or 1a, we think this case is same as FO case. 

	Ericsson
	Option 1. Same comments.

	Apple
	Prefer option 3.

	NEC
	Option 1

	Nokia
	Option 1

	Qualcomm
	Option2 is supported.

	ZTE
	Support Option 1.



Issue 4-3: Whether to define requirements for PFO 
	Company
	Comments

	vivo
	Ok with option 1

	CMCC
	Option 1. Same comments as for issue 4-1

	Huawei
	Option 1
To clarify, we do not see clear use case for PFO, but since requirement wise PFO would be same as PPO, we think it can be supported if RAN4 agrees to support PPO.

	LG Electronics
	Support option1. It can ensure both UE and NW have the same understanding on the usage of each measurement gap with priority rule.

	Intel
	Option 2 and 3. Same comments as for issue 4-1

	MTK
	Support Option 1. Priority rule should be easier for both network and UE to know how the measurement delay requirement will be. We see this scenario is kind of unavoidable if we consider gap #24 and #25.

	Xiaomi
	Support option 3, and fine with option 2.

	OPPO
	Option 1. Similarly, prefer to define fully overlapping or non-overlapping cases, where gap sharing can be as baseline solution.

	CATT
	Option 1. 

	Ericsson
	Option 1. Same comments.

	Apple
	Prefer option 3

	NEC
	Option 1

	Nokia
	Option 1

	Qualcomm
	Option1 is supported.

	ZTE
	We support Option 1.



Issue 4-4: Whether to define requirements for PPO 
	Company
	Comments

	vivo
	Ok with option 1

	CMCC
	Option 1. Same comments as for issue 4-1

	Huawei
	Option 1.

	LG Electronics
	Support option1. With same view as for Issue 4-3.

	Intel
	Option 2 and 3. Same comments as for issue 4-1

	MTK
	Option 1. Same reason as previous issue.

	Xiaomi
	Support option 3, and fine with option 2.

	OPPO
	Option 2 and 3.

	CATT
	Option 1, same as PFO case. 

	Ericsson
	Option 1. Same comments.

	Apple
	Prefer option 3.

	NEC
	Option 1

	Nokia
	Option 1

	Qualcomm
	Option1 is supported

	ZTE
	Support Option 1.



Issue 4-5: Whether to define gap cancel rules for fully non-overlapped (FNO) scenario 
	Company
	Comments

	XXX
	

	Huawei
	This needs to be discussed further.
A quick question for clarification: if one MG is to be cancelled based on some rules, why should the NW still configure concurrent MGs? 

	LG Electronics
	Need further discussion.

	Intel
	It can be FFS.
The same issue is existed for the legacy MG. It is possible that the UE can’t forward the UL ACK to the serving gNB when the MG is granted to UE for the inter-frequency/inter-RAT measurement in LTE and NR Rel15. So it is up to gNB behavior restriction. UE can assume the serving gNB can avoid such behavior as all control/data scheduling was under the gNB control especially in NR all ACK feedback are more flexible (asynchronous ). 
And regarding to the possible the ACK distance for PDSCH (k0) is smaller than 15slots, it can be addressed by the scheduling restriction on the MG distance. That is the proximity of the concurrent MGs shall be considered also.

	MTK
	FFS
Firstly, we would like RAN4 to first confirm that this issue we need to resolve (or it can be avoided based on network implementation?) 
If so, we kind of prefer to introduce some clear signaling which tells UE on how to cancel the gap occasions (like muting pattern of PRS). So that we do not create mis-understanding on how the gap should be cancelled. 

	OPPO
	FFS

	Ericsson
	We suggest the group to further check this issue.
To HW, 
What we’re talking about is UE will disable one of the gap occasion when two gap occasions are too close to each other. 
As we mentioned in gap overlapping, it’s very hard/impossible for NW to avoid this scenario because NW configures the gap based on the occasions of to-be-measured RSs. If the RSs are overlapping or partially overlapping, it’s highly to configure the gap with overlapping.
We suggest the group to discuss the unified rule instead of discussing each overlapping scenario.
Both NW and UE can have a unified understanding on the occasions where two gaps are close together. (The limit scenario is these two gaps are overlapping) 

	Apple
	Further discussion is needed.

	Nokia
	We can discuss this further. But in some scenarios like URLLC it may be beneficial.

	Qualcomm
	FFS

	ZTE
	FFS



Issue 4-6: Detail rules for colliding gap occasions, if agreed in Issue 4-1, 4-2, 4-3 or 4-4.
	Company
	Comments

	vivo
	Open for further discussion on either option 1 or 2

	Huawei
	As a basic principle, we suggest to agree on that UE is assumed to measure only in one MG in occasions where two MGs are overlapped. 
The next question is in which MG UE performs the measurement, and this should be based on certain priority or sharing rules. We suggest to defer the discussion on the priority and sharing rules until we have conclusions on which overlapping cases are supported and what use cases are considered.

	LG Electronics
	Support option 2. 
As Huawei comment, at first, it is needed to agree on that UE is assumed to measure only in one MG in occasions where two MGs are overlapped (e.g, FO, FPO, PFO, and PPO).

	Intel
	Can be FFS. 
Question on Option 2, if the concurrent MGs are not associated with any other measurement type or reference signal, how NW and which NW entity can decide such priority rules? 

	MTK
	We are fine with Huawei’s suggestion on agreeing the high-level principle.

	CATT
	Fine with option 1 and option 2. 

	Ericsson
	We agree on HW’s principle. We want to further mention here the gap cancel rule can cover this sharing rule and have a wider application scenario.

	Apple
	We have similar proposal as Huawei in previous meeting. After we agree on the principle we can further discuss how to handle the overlapping issue.

	Nokia
	We agree with Huawei with the addition that overlapping depends on the UE capability and whether the GP is Per-UE or Per-FR. But we understand the intention and agree that for Per-UE or within FR for Per-FR, the UE only measure according to 1 MG in case of overlapping gaps. This would also be aligned with current principles.
We can then discuss the priority/rules further. But we support defined rules.

	Qualcomm
	Support further discussions.
In general, we prefer having a gap priority rule to “merge” the gaps, after which, measurements share the merged gap by following, e.g. legacy rules(layer based approach).

	ZTE
	We agree with Huawei’s suggestion. Determining the basic principle is the first issue, then we can discuss how to handle the overlapping cases.



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

	vivo
	Option 1

	Huawei
	Option 2.
We are fine to define restrictions on the configurations of concurrent MGs if there is clear UE implementation issue, but we do not see the need for restriction from overhead point of view.

	LG Electronics
	Support option 1. It can ensure that performance degradation of serving cell(s) due to multiple MGs does not occur over some reference point.

	Intel
	We agree that the gap overhead is more critical to NW and NW can decide how many gaps can be granted. So we are fine Option 2 also.   

	MTK
	Support Option 1. 
The implementations in both UE and Network do not need to waste time on those combinations that will never be deployed.

	OPPO
	Option 1. Even though the gap overhead is under control of the network, it is beneficial to set a threshold or overhead cap.

	CATT
	Option 2. It should be up to NW. 

	Ericsson
	Option 2.
We don’t think any overhead cap is needed. It’s up to NW’s implementation.

	Apple
	Support option 1. One example, MGP#4 with 6ms MGL and 20ms MGRP is optional while MGP#0 is mandatory. Without such restriction, UE may have to support MGP#4 if UE wants to support multiple concurrent MGP since network can configure two MGP#0 with 20ms time offset difference.

	NEC
	We are OK with option 2 as it is upto NW implementation.

	Nokia
	Option 2. This would be a network configuration issue. However, if RAN4 identify and agree on some UE limitations related to ‘overhead’ they should be accounted.

	Qualcomm
	Support Option2 as the issue is w.r.t network mostly.

	ZTE
	We support Option 2. Which can be up to NW implementation.



Issue 5-2: How to define an overhead cap for concurrent gap, if agreed in Issue 5-1
	Company
	Comments

	vivo
	Need conclusion on issue 5-1 firstly

	LG Electronics
	Support option 2. For clarification, it is our proposal for FNO case.


	Intel
	Up to issue 5-1

	Ericsson
	This is not needed. But in any case first RAN4 should conclude on issue 5-1.  

	Nokia
	Can be discussed (if needed) once 5-1 is decided.

	ZTE
	Need to be suspended until the conclusion on issue 5-1.



Issue 6-1: Whether to re-use legacy gap-related requirements, except for gap interruption.
	Company
	Comments

	vivo
	Ok with option 1

	Huawei
	Option 1.

	LG Electronics
	Support option 1.

	Intel
	We can focus on the fundamental issues firstly. The requirements themselves can be FFS so far.  

	MTK
	Option 1

	Xiaomi
	Option 1 is fine in general.

	OPPO
	Option 1

	CATT
	Option 1. 

	Ericsson 
	Option 1

	Apple
	Option 1.

	Nokia
	Option 1

	Qualcomm
	Option1

	ZTE
	Support Option 1.



Issue 6-2: Whether to re-use legacy gap interruption requirement.
	Company
	Comments

	XXX
	

	Huawei
	Option 1.
We understand for each MG of the concurrent MGs, the legacy interruption requirements can be re-used. Then the total interruption of concurrent MGs is the union of interruption of each individual MG.

	LG Electronics
	Support option 2.
For each MG, the legacy interruption requirements can be reused. However, the total number of interrupted slots can be smaller than the union of number of interrupted slots of each MG for some cases as seen in R4-2109707. To avoid performance degradation of serving cell(s),  the reduced total number of interrupted slots needs to be considered.

	Intel
	We can focus on the fundamental issues firstly. The requirements themselves can be FFS so far.  

	MTK
	Perhaps we can agree to use the union as the starting point, and FFS to remove any redundant slots.

	Xiaomi
	Option 1 is fine for the FNO case.

	OPPO
	Option 1

	CATT
	Option 1. 

	Ericsson 
	Option 1. We can discuss this later after we agree on the overlapping issue.

	Apple
	Option 1 can work at least for FNO case.

	Nokia
	Option 1 as start. If significant gain is identified from new rules, they can then be considered

	Qualcomm
	FFS

	ZTE
	Support Option 1. For each MG of the concurrent MGs, the legacy interruption requirements can be re-used.



Issue 7-1: List of High-level principles
	Company
	Comments

	vivo
	Ok with principle 1, 2, 3, 7

	Huawei
	We support Principle 1, Principle 7 and Principle 9.

	LG Electronics
	Support Principle 1, 7

	Intel
	We can agree Principle 7, 9 which could impact some basic mechanism of concurrent MGs.

	MTK
	Support principles 1, 7, 9.

	Xiaomi
	Principle 1
Principle 2
Principle 7
Principle 8

	OPPO
	Fine with principle 1, 7, 9.

	CATT
	Fine with principle 1,2,3,7

	Ericsson 
	We support Principle 1, Principle 7 and Principle 9.

	Apple
	Support 1, 3, 7.

	Nokia
	Principle 1, 4, (5), (6), 7, 8 and 9. Based on the compromises we see that principle 7 likely means that principle 5 and 6 needs to be revisited but not in all scenarios.

	Qualcomm
	Principles 7 and 9

	ZTE
	Support Principle 1, 6, 9.



CRs/TPs comments collection
Moderator: No CRs/TPs were submitted in this agenda
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1
	Whether to keep the definition of ‘common period of time’
Status: 
· Option 1: CATT, MTK, Intel, Xiaomi, vivo, ZTE, E///, Nokia, LGE
· Option 2: Apple, QC, NEC, OPPO, HW
Tentative agreements: No 
Candidate options: Same as 1st round.
Recommendations for 2nd round: Continue discussion. Focus on the question on how the definition will be used in the requirement. 

	Issue 1-2
	Definition of ‘common period of time’, if agreed in Issue 1-1
Status: 
· Option 1: MTK, Nokia, ZTE
· Option 2:  Intel 
· Option 3:  vivo, HW, LGE, Xiaomi, CATT, QC 
· Option 4:  E/// 
Tentative agreements: No 
Candidate options: Same as 1st round.
Recommendations for 2nd round: Continue discussion. 

	Issue 1-3
	Refinement of concurrent gap definition
Status: 
· 7 companies agree with the recommended WF
· 5 companies raised concern
· 3 companies suggest alternative wordings 
Tentative agreements: No
Candidate options:
· Option A: Concurrent gaps are configured by multiple RRC IEs for measurement gap configuration [during a common period of time]. Whether to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Option B: Concurrent gaps are configured independently [during a common period of time]. Whether to introduce new IE(s) or duplicate the existing IE is left to RAN2
· Option C: Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Option D: Concurrent gaps may be configured by same or by separate RRC messages configuring measurement gaps 
Recommendations for 2nd round: Continue discussion in 2nd round. Please note that if no consensus on further refinement is agreed, then we just simply go back the definition we agreed in last meeting. 

	Issue 2-1
	Whether to introduce the association between measurement gap and dedicated use case(s)
Status: 
· All companies are OK with Option 1.
· 3 companies suggest to FFS on the case if the association is not provided.
Tentative agreements: Introduce the association between measurement gap and dedicated use case(s). FFS whether and how to handle the case when the association is not provided.
Recommendations for 2nd round: Companies to check if the Tentative agreement is agreeable.

	Issue 2-2
	How measurement gap and dedicated use case are associated, if agreed in Issue 2-1.
Status: 
· Regarding how to associate the gap to a MO, Option 1 and 2 got roughly equal support.
· The issues is how to further associated the gap to PRS or SSB/CSI-RS in a MO
Tentative agreements: No
Recommendations for 2nd round: Companies to check if the following WF is agreeable: 
· Inform RAN2 that 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
· MO(s)
· SSB and/or CSI-RS in each associated NR MO
· PRS

	Issue 2-3
	Whether to allow concurrent gap for only non-NR RAT measurement
Status: 
· Option 1: CATT, Xiaomi, Nokia
· Option 2: Apple, OPPO, vivo, LGE, MTK, OPPO
· Option 3: HW, Intel, MTK
· More clarification is needed: CMCC, Apple, NEC, ZTE
Tentative agreements: No
Candidate options: Same as 1st round
Recommendations for 2nd round: Continue discussion. 
Moderator’s understanding is that the issue is for only non-NR RAT measurement. This means all MOs are inter-RAT MOs and 2 (or more) concurrent gaps are configured for the inter-RAT measurements. Please also consider if the issue is still needed as long as we agree to introduce the association. 

	Issue 2-4
	Whether to consider restriction on the relation between the parameters of the parallel patterns (shorter and longer measurement period)
Status: 
· Option 1: E///, Intel
· Option 2: HW, MTK, CATT, Nokia, QC, E///
· Clarification is needed: LGE, OPPO, Apple, ZTE
Tentative agreements: No 
Recommendations for 2nd round: Close the discussion. Given that the proponent of Option 1 can accept Option 2 now and intel mentioned this may have something to do with the proximity issue mentioned in WID. The suggestion is to move the discussion to overlapping issues. 

	Issue 3-1
	Max number of supported concurrent gap when UE doesn’t support per-FR gap
Status: 
· Option 1: CATT, MTK, Xiaomi, LGE, E///, OPPO, HW, Intel, Apple, Nokia, QC
· Option 2:  vivo, Nokia, [QC], ZTE
· Option 3: Intel, NEC, Apple  
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. Since it will be more difficult to consider the how to define the priority and sharing rule for 3 gaps when overlapping as well as the potential issue for proximity of MGs. Moderator’s suggestion is to firstly take the assumption of max 2 gaps in defining the requirement, as a starting point. If RAN4 can finalize the requirement early, RAN4 can further consider 3 gaps. The discussion on UE capability can be separately considered.
· @ LGE: The understanding is A in your comment.

	Issue 3-2
	Whether to allow network to fallback to per-UE gap when UE supports per-FR gap
Status: All companies agree with Option 1 (the recommended WF)
Tentative agreements: Allow network to fallback to per-UE gap when UE supports per-FR gap
Recommendations for 2nd round: Capture this in the WF for potential fine wording tuning.

	Issue 3-3
	Whether to allow simultaneous configuring per-UE gap and per-FR gap when UE supports per-FR gap
Status: 
· Option 1: MTK, Intel, Xiaomi, CMCC, QC, NEC, E///, Nokia , ZTE
· Option 2: CATT, Apple, LGE, HW, LGE
·    FFS for PRS: LGE
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Continue discussion

	Issue 3-4
	Max number of supported concurrent per-FR gaps in a FR when UE supports per-FR gap 
Status: 
· 11 companies support Option 1
· 2 companies can compromise to Option 1 if the maximum number UE can support so far is less than 2 or 3 
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. Since it will be more difficult to consider the how to define the priority and sharing rule for 3 gaps when overlapping as well as the potential issue for proximity of MGs. Moderator’s suggestion is to firstly take the assumption of max 2 gaps in defining the requirement, as a starting point. If RAN4 can finalize the requirement early, RAN4 can further consider 3 gaps. The discussion on UE capability can be separately considered.

	Issue 3-5
	Max number of supported concurrent per-FR gaps across all FRs when UE supports per-FR gap 
Status: 
· Option 1: MTK, OPPO, Xiaomi, E///, HW, Nokia, LGE, Apple
· Option 2: Intel, NEC
· Option 3: QC, vivo, CATT
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Continue discussion

	Issue 3-6
	Supported combinations of gap patterns 
Status: 
· 12 companies support the recommended WF
· 1 company raise the concern that it is related to a parallel discussion on overhead cap.
Tentative agreements: No
Recommendations for 2nd round: Because the only concern is how this discussion is coupled with the overhead cap, moderator’s suggestion is to tentatively agree the recommended WF with the note to revisit it in the future based on the conclusion in overhead cap discussion. 

	Issue 4-1
	Whether to define requirements for FO
Status: 
· Option 1: CATT, CMCC, E///, HW, Nokia, vivo, OPPO, NEC, ZTE  
· Option 1a: LGE, vivo, CATT, [ZTE]
· Option 2: MTK, Intel, Xiaomi, Apple, QC
· Option 3: Intel, Xiaomi, Apple, MTK
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Further discussion in 2nd round. RAN4 may need to decide what to do if no consensus is achieved. 

	Issue 4-2
	Whether to define requirements for FPO
Status: 
· Option 1: CATT, CMCC, E///, HW, Nokia, vivo, NEC, ZTE  
· Option 1a: LGE, vivo, CATT, [ZTE]
· Option 2: MTK, Intel, Xiaomi, Apple, QC, OPPO
· Option 3: Intel, Xiaomi, Apple, MTK, OPPO
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Further discussion in 2nd round. RAN4 may need to decide what to do if no consensus is achieved.

	Issue 4-3
	Whether to define requirements for PFO 
Status: 
· Option 1: CATT, MTK, CMCC, LGE, E///, HW, Nokia, vivo, OPPO, QC, ZTE
· Option 2: Intel, Xiaomi
· Option 3: Intel, Xiaomi, Apple
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Further discussion in 2nd round. RAN4 may need to decide what to do if no consensus is achieved.

	Issue 4-4
	Whether to define requirements for PPO 
Status: 
· Option 1: CATT, MTK, CMCC, LGE, E///, HW, Nokia, vivo, QC, ZTE
· Option 2: Intel, Xiaomi, OPPO
· Option 3: Intel, Xiaomi, Apple, OPPO
Tentative agreements: No
Candidate options: Same as 1st round
Recommendations for 2nd round: Further discussion in 2nd round. RAN4 may need to decide what to do if no consensus is achieved.

	Issue 4-5
	Whether to define gap cancel rules for fully non-overlapped (FNO) scenario 
Status: 
· Option 1: E///
· FFS: Huawei, LGE, Intel, MTK, OPPO, Apple, Nokia, QC, ZTE
Tentative agreements: No
Recommendations for 2nd round: Continue discussion. Proponent is encouraged to explain a bit more to the group about the issue. 

	Issue 4-6
	Detail rules for colliding gap occasions, if agreed in Issue 4-1, 4-2, 4-3 or 4-4.
Status: 
· Option 1:  CATT, E///, vivo, CATT
· Option 2: CATT, MTK, E///, vivo, LGE, CATT
· FFS: Intel, QC
· First agreement on the principle, e.g., UE is assumed to measure only in one MG in occasions where two MGs are overlapped: HW, LGE, MTK, E///, Apple, Nokia, ZTE
Tentative agreements:No
Recommendations for 2nd round: Following the majority view. Let’s try to agree on the principle first. Companies please check if the following principle is agreeable:
· For 2 per-UE MGs, UE is required to measure only in one MG in occasions where the two MG s are overlapped
· For 2 per-FR MGs (TBD: 1 per-UE MG and 1 per-FR MG), UE is required to measure only in one MG in occasions where the two MGs are overlapped within an FR

	Issue 5-1
	Whether to define an overhead cap for concurrent gap
Status: 
· Option 1: MTK, Intel, vivo, LGE, NEC, OPPO, Apple
· Option 2: CATT, E///, HW. Nokia, Intel, NEC, QC, ZTE  
Tentative agreements: No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Continue discussion

	Issue 5-2
	How to define an overhead cap for concurrent gap, if agreed in Issue 5-1
Status: 
· Option 2: LGE
· Pending on Issue 5-1: vivo, Intel, E///, Nokia, ZTE
Recommendations for 2nd round: Close this discussion and focus on Issue 5-1

	Issue 6-1
	Whether to re-use legacy gap-related requirements, except for gap interruption.
Status: 
· 12 companies are fine with Option 1
· 1 companies suggest to FFS.
Tentative agreements: No
Recommendations for 2nd round: Can we agree on Option1?
· Option 1: The legacy gap related requirements are re-used for each of concurrent gaps including MG patterns (or sequence), MG applicability, MG reference timing (including MGTA), effective MGRP, MG interruption (data scheduling opportunity depends on MG configuration) and UE UL behaviour after MG 

	Issue 6-2
	Whether to re-use legacy gap interruption requirement.
Status: 
· Option 1: HW, MTK, Xiaomi (for FNO), OPPO, CATT, E///, Apple (FNO), Nokia, ZTE 
· Option 2: LGE
· FFS: QC, Intel
Tentative agreements:No 
Candidate options: Same as 1st round
Recommendations for 2nd round: Continue discussion

	Issue 7-1
	List of High-level principles
Status: 
· Principle 1: vivo, HW, LGE, MTK, Xiaomi, OPPO, CATT, E///, Apple, Nokia, ZTE
· Principle 2: vivo, Xiaomi, CATT
· Principle 3: vivo, CATT, Apple
· Principle 4: Nokia
· Principle 5: (Nokia)
· Principle 6: (Nokia), ZTE
· Principle 7: vivo, HW, LGE, MTK, Xiaomi, OPPO, CATT, E///, Apple, Nokia, QC
· Principle 8: Xiaomi, Nokia
· Principle 9: HW, MTK, OPPO, E///, Nokia, QC, ZTE
Tentative agreements: No 
Recommendations for 2nd round: Principle 1 is now discussed in Issue 4-6. So suggest to skip in this issue. Continue discussion and try to agree on any principle if possible.


\


CRs/TPs
Moderator: No CRs/TPs were submitted in this agenda

Discussion on 2nd round (if applicable)
Directly discuss the WF.
Moderator will help capture the discussion in the summary report.
	From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of zhangli (DK)
Sent: Wednesday, May 26, 2021 12:06 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1

Hi Ato, all,

Thanks for the WF and the discussions. 

Please find some small updates from our side in Draft_R4-2108346_WF_227_v15_moderator_HW.pptx. 

Hope they are fine for everyone.


BRs
Li

From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Ato Yu (余倉緯)
Sent: Wednesday, May 26, 2021 11:37 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1

Dear Chenchen and all,

@ Chenchen, your change is fine to me.

@ All, I updated a clean version based on v13. (Draft_R4-2108346_WF_227_v14_ZTE_moderator.pptx) The next step is to use this version as the formal Tdoc for approval. Please take a final check and let me know if you have any comment or question for clarification before the 2nd round comment deadline UTC 19:00 Wed. (It is highly appreciated to comment early. 19:00 UTC is 3am in Taiwan. )

Sincerely,
Ato (MediaTek)

From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Zhang Chenchen
Sent: Wednesday, May 26, 2021 11:09 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1

Dear all,
 
Thanks for Ato’s summary.
We just suggest to update the title of page 10, please find inline comments. 
 
Thanks.
Regards,
Chenchen





张晨晨  ZhangChenchen

算法部/无线研究院/无线产品经营部
Algorithm Dept./Wireless Product R＆D Institute/Wireless Product Operation Division
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原始邮件
发件人：MichaelHe(Qunfeng)
收件人：3GPP_TSG_RAN_WG4@LIST.ETSI.ORG <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG>;
日 期 ：2021年05月26日 01:32
主 题 ：Re: [99-e][227] NR_MG_enh_1
Dear Zhixun,
 
Thanks for the reply!
 
Please find inline comments.
 
Thanks,
Michael
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Zhixun Tang
Sent: Tuesday, May 25, 2021 9:44 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
CAUTION: This email originated from outside of the organization.
Dear Michael and all,
 
We try to further check with QC on the following updates, basically related to our updates. 😊
 
BRs,
zhixun
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Michael He (Qunfeng)
Sent: Wednesday, May 26, 2021 12:05 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato and all
 
Thanks much Ato for the tremendous effort of aligning views on the WF!
Please find comments below,
1. Page4, since we have the agreement that “Agreement: Allow network to fall back to use per-UE gap”, it is understood as one or all of the per FR MGPs can fall back, which means simultaneous per UE and per FR MGPs are allowed. Hence, the last bullet need NOT be FFS but shall be agreed as well. Any view? For example, fallback from (1FR1 MGP + 1FR1 MGP) to (1FR1 MGP + 1perUE MGP)
[image: cid:image003.png@01D75227.78798130]
1. Page 7, under “FFS whether to define gap cancel rules for fully non-overlapped (FNO)”, we added FFS other option.
[Ericsson] FFS other option(e.g. min distance) Could QC further clarify the meaning of ‘min distance’?
       [QC] This is actually to capture the other option per 1st round summary. Pls see the screen capture. We think it may deserve further analysis.
[image: cid:image004.png@01D75227.78798130]
1. Page10, The issue of “data scheduling opportunity depends on MG configuration” belongs to the bullet of “FFS whether to re-use legacy gap interruption requirement.” Instead of the effective MGRP.
[Ericsson] We have different views but I guess the wording here makes misunderstanding. When we say ‘data scheduling opportunity depends on MG configuration’ , it refers on the spec. as follow. I’m not sure the wording to clearly capture the spec. below and avoid the misunderstanding with interruption discussion. Could QC give some suggestions?
       [QC] Thanks for sharing the reference! I agree then it’s not related to interruption. Rather, it addresses some special cases of different gap v.s. mo availability. With moderator’s examples added, it should be explanatory to understand the context and I’m fine with the content.
	If measurement gap is configured in one FR but measurement object is not configured in the FR, the scheduling opportunity in the FR depends on the configured measurement gap pattern.


 
 
 
Thanks,
Michael
-------------------
Qualcomm
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Dalsgaard, Lars (Nokia - FI/Oulu)
Sent: Tuesday, May 25, 2021 5:29 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
CAUTION: This email originated from outside of the organization.
Dear Ato and all,
 
Thank you for providing the WF which in general looks good. One thing though is that it is difficult to see which are agreements and which are not. E.g. page ‘Allow network to fall back to use per-UE gap’ which is Issue 3-2 which seems to be a clear agreement, but not clearly indicated as agreement (Added now though). It would be preferred if agreements are clearly listed as ‘agreement’. Do we have other clear agreements that can be marked as such is will this be done after 2nd round discussion?
 
Besides this, we have a few comments on the content of WF which have been incorporated also in the uploaded version (green). However, they are also summarized here:
1. page 3: we removed the ‘Whether and’ because as also discussed in the 1st round we see the association as an option that can be used. Hence, we can discuss how to handle the case when it is not provided. But RAN4 should discuss this.
0. Adding ‘one or more’ for clarity
1. page 4: we can agree to starting with 2 MGPs for a Per-UE capable GP.
1. we clarified the a few aspects please have a look (should be editorial).
1. page 5: is this an agreement?
1. page 8: although this may be the outcome of the discussion we still feel more discussion is needed as the detailed conditions are not discussed. We propose to keep the proposed (purple) text FFS. We added: ‘further discuss based on the general assumption:'
 
Please find an updated WF uploaded with the changes and comments.
 
Regards,
Lars
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Zhixun Tang
Sent: Tuesday, May 25, 2021 1:49 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato and all,
 
We have several updates below.
1. On page 7, we further clarify the scenarios to consider gap cancel(dropping rule) in FNO as follow.
0. URLLC
0. HARQ feedback(k1,k2)
1. On page 8,
Currently, when we’re talking about the gap priority(or gap dropping) behaviour, there is no agreements on whether NW can still schedule the data on the dropping gap occasion. So we add another sub-bullets.
0. FFS the data will be scheduled on the dropped gap occasions.
How to handle the gap colliding, we add a option 3, other option is not precluded.
1. On page 10,
We found that ‘data scheduling opportunity depends on MG configuration’ was deleted, so we add it back.
We’re wondering it’s on purpose or just careless?
 
BRs,
zhixun
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Huang, Rui
Sent: Tuesday, May 25, 2021 3:50 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Hi, Ato,
 
Thank for your instant response. Please also find our inline reply highlighted with “text”
 
Best regards,
Rui
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Ato Yu (???)
Sent: 2021年5月25日 12:46
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Yoonoh, Rui and Jingjing,
 
Thanks for the comment.
Let me try to response inline below.
 
Sincerely,
Ato (MediaTek)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Chen Jingjing
Sent: Tuesday, May 25, 2021 11:21 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato and all,
 
Thanks for the discussion.
 
1. On slide 4, one question for clarification, as shown in followinng highlighted in red, we are wondering the "FFS part: Only per-FR gaps are configured" is covered by the 3rd bullet "max 2 gaps in an FR". If not, we would like to know what is the scenario that the  "FFS part: Only per-FR gaps are configured" refer to. Thanks.
[Moderator] Thanks for the good question. With “max 2 gaps in an FR”, we may still have the 2 following scenarios
1. 2 FR1 gaps and 2 FR2 gaps (this belongs to the 1st sub-bullet)
1. 1 FR1 gap, 1 FR2 gap and 1 per-UE gap (this belongs to the 2nd sub-bullet.)
The intention is to separate this 2 sub-scenarios because we still need decision on whether to allow the 2nd one.
Hope this clarifies. 
[image: cid:image005.jpg@01D75227.78798130]
 
2. On slide 7, both the first bullet and second bullet are for PFO. In our understandinng, one of them is PPO, we made followinng update, hope this is the right understandinng.
[Ato] Sorry for the copy-and-paste error and thanks for the correction. 
[image: cid:image006.jpg@01D75227.78798130]
 

Best Regards
Jingjing (陈晶晶)
CMCC
 
From: Huang, Rui
Date: 2021-05-25 10:15
To: 3GPP_TSG_RAN_WG4
Subject: Re: [99-e][227] NR_MG_enh_1
Hi, Ato and all,
 
Thanks for Ato’s summary! 
 
We have several comments below.
1. Slid 2 for “Definition”:  We can’t agree to drop-off the common period from the definition so far. There are multiple reasonings why we need such condition. 
0. First and most important one is from the physical layer perspective, the criteria to justify whether there are multiple MGs valid and co-existed shall be the MGs themselves which can be monitored by UE instead of the configuration IE.
[Moderator] I may your help to further elaborate a little bit more on the concept of ‘physical layer perspective’. Perhaps some examples help?
                       [Intel:  Hereby we tried to define this by some physical aspect (e.g. references signal transmitted or other physical layer signal transmitted or not). But the way of “RRC IE” is depending the RAN2 signaling which may not available now. Actually our concerns is if we use RRC IE to define such concurrent MG, but we may not know what these IE are. ] 
0. how the configuration IE is completely unclear to RAN4 and beyond of RAN4’s decision. 
0. Thirdly, we don't think in case of pre-configured MG mixed, such definition by the RRC IE is valid because pre-configured MG can be configured over very long time but not activated.
[Moderator] Agree
0. Excluding the common period is not preferred by majority companies indeed.
[Moderator] The intention of this bullet is to reflect the current status of no consensus. I understand different companies have different preference and understanding. Before we really come out with a definition that is acceptable to everyone, we have to stick to the part with clear consensus, e.g., the agreement in last meeting.
I personally see this definition has little impact to the requirement spec. But if companies have different views, I am also OK to keep it FFS. I would encourage companies to provide new proposals or compromise to convince the other camp. Otherwise, we just repeat the discussions again and again.  Let’s wait for more views from companies.
                         
1. Slide 8 for “overlapping” : is “If at least one of the FO, FPO, PFO and PPO cases is agreed” means “if any overlapping cases agreed”
[Moderator] In my understanding, we already agreed FNO (fully-non-overlapped) case in last meeting. So the remaining decisions are whether to allow more cases in the requirement. Therefore I used “FO, FPO, PFO and PPO” rather than “any overlapping cases”. (Technically FNO is also one of the cases according to the agreed WF in last meeting )
                            [Intel: thanks for your clarification. It is clear now.]
 
1. Slide 10: what is the exact definition of “effective MGRP”? In my understanding, it is for PRS measurement requirements only. 
[Moderator] I am glad you asked. This is a good chance to sync companies’ views. My interpretation is for it is on the case when UE has no serving cell in an FR and network still configures MO on that FR without gap configured, e.g.,
	For per-FR measurement gap capable UE configured with E-UTRA-NR dual connectivity or NR-E-UTRA dual connectivity, when serving cells are in E-UTRA and FR1, measurement objects are in both E-UTRA/FR1 and FR2,
-     If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN;
-     If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),
-     UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured measurement gap pattern;
-     UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms;
 


But I am also open to other interpretations. It would be good if we can resolve any misunderstandings here 
[Intel: we are also curious on such definition. Because in the spec, we can’t find the exact definition of this .  So it is better to be clarify.
 
Thanks!
 
Best regards,
Rui
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Yoonoh Yang
Sent: 2021年5月24日 17:37
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato,
Thanks for your re-structuring Page8.A. We’re fine with it.
 
For slide #3, we have one question in your memo for ‘MO(s) for different RATs’. 
- ‘Let me add 'for different RAT'' which also includes UTRAN and GSM’
Is UTRAN and GSM the measurement object in NR? Is it assumed in cased of EN-DC? 
[Moderator] I am glad you asked. This is a good chance to sync companies’ views. My understanding for this WI ‘NR and MR-DC Measurement Gap Enhancements’ is that the UE is operating in NR SA or MR-DC. In other words, LTE SA is not considered in this WI. But the WID has no limitation to the target RAT to be measured (RAN4 can further decide whether to preclude them). As UTRAN and GSM are configurable in EN-DC, I tentatively assume these measurements are in the scope. Nevertheless, I am also fine to remove them if companies do not see the need. 
 
BR
Yoonoh
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Ato Yu (余倉緯)
Sent: Monday, May 24, 2021 5:56 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear all,
 
@ Qiming, your chance is fine to us.
 
@ Yoonoh, Thanks for the check. I found that I missed my suggestions to Issue 4-6. Therefore I re-structured Page 8. A clean version would be like below. Hope this simplified the discussions 
	1. If at least one of the FO, FPO, PFO and PPO cases is agreed, 
0. For 2 per-UE MGs, UE is required to measure only in one MG in occasions where the two MGs are overlapped
0. For 2 per-FR MGs (TBD: 1 per-UE MG and 1 per-FR MG), UE is required to measure only in one MG in occasions where the two MGs are overlapped within an FR
0. FFS the rule for colliding gap occasions, 
2. Option 1: Gap sharing 
0. A factor for gap sharing percentage, e.g., given 50% gap sharing, the measurement w.r.t. one gap will share roughly 50% of the time, while the other gap share the remaining
2. Option 2: Priority
0. UE will only do the measurement w.r.t. the gap with higher priority all the time


 
@ Xusheng, I am fine with your suggestion.
 
I uploaded v5: Draft_R4-2108346_WF_227_v05_vivo_moderator.pptx
 
Sincerely,
Ato (MediaTek)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Xusheng Wei
Sent: Monday, May 24, 2021 4:40 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear all,
 
Thanks for Ato’s summary. 
 
We suggest to update page 10 as the following: 
1. The legacy requirements that can be re-used for concurrent gaps. Candidates including:
To our understanding all listed item below should be included whereas candidates means some of them may be out in future which introduces ambiguity. 
 
Thanks.
Regards,
Xusheng Wei
 
From: owner-3gpp_tsg_ran_wg4@LIST.ETSI.ORG <owner-3gpp_tsg_ran_wg4@LIST.ETSI.ORG> On Behalf Of Yoonoh Yang
Sent: Monday, May 24, 2021 1:24 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato and all,
Thanks for the draft WF.
For slide #8 (Overlapping issues)
1. FFS whether to define gap cancel rules for fully non-overlapped (FNO) scenario ( LG’s view : it is duplicated with slide #7)
1. Rule for colliding gap occasions, if it is agreed that UE is assumed to measure only in one MG at least one of in the FO, FPO, PFO and PPO cases is agreed 
LG’s view : Original wording is a little bit not clear. We think this wording is based on 'UE is assumed to measure only in one MG in occasions where two MGs are overlapped’ in 1st round summary)
Corresponding version has been uploaded.
Draft_R4-2108346_WF_227_v02_Apple_LGE.pptx
 
Thanks.
BR
Yoonoh
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Qiming Li
Sent: Monday, May 24, 2021 1:25 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [99-e][227] NR_MG_enh_1
 
Dear Ato
 
Thanks for the draft WF. Please see some update from Apple on page 2, with reason provided in the “comment”:
Draft_R4-2108346_WF_227_v01_moderator_Apple.pptx
 
BR
Qiming
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Option 1: E/

Yes, 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
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* When UE supports per-FR gap,
* Allow network to fall back to per-UE gap
* FFS whether to allow simultaneous configuring per-UE gap and per-FR gap
* Assume max 2 gaps in an FR as a starting point, when defining the requirements
(e,g., overlapping, overhead cap, interruption, ...)
* FFS the max number of supported concurrent gaps across all FRs, e.g.,
* Only per-FR gaps are configured
« per-UE gap and per-FR gap are configured simultaneous, if agreed
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* FFS whether to define requirements for Partially-fully overlapped(PFO)
* Option 1: Yes, with priority rule
* Option 2: No
* Option 3: No in 1t phase
* FFS whether to define requirements for Rartiahy-fully-everappedPFO}
Partially-partial overlapped(PPO):
* Option 1: Yes, with priority rule
* Option 2: No
* Option 3: No in 1t phase




