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Introduction
This document is for summary of 6G RRM measurement gap (8.6.1) and the prioritized topic for discussion is summarized as below
Topic #1: 6G RRM Measurement Gap (8.6.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2600165
	MediaTek inc.
	Background and summary of MG features in 5G NR 
Conventional measurement gaps:
Observation 1: Measurement gaps are typically responsible for a 15% interruption of data transmission and reception (e.g. MGL = 6ms, MGRP = 40ms), which impact user experience in terms of throughput and latency.
Observation 2: In LTE/NR, a UE might report a need for a measurement gap when RF retuning is necessary to measure frequency carriers outside its operating carriers.
Observation 3: In LTE/NR, a UE might report a need for a measurement gap due to a desense (MSD) issue between the target band, containing the SSB to be measured, and the serving bands.
Gapless solutions
Issue 1: Available RF chain:
Observation 4: In 5G NR, during measurement gaps length, a UE interrupts uplink and downlink data transmission and reception across all serving cell carriers to allow measurement of a target SSB of a target cell.
Observation 5: From a UE implementation perspective, whether none or specific number of carriers should be interrupted depends on the availability of an idle RF chain to perform measurements on the target cell.
Proposal 1: When defining measurement gap/interruption requirements and reporting signalling, different UE behaviours should be specified based on the availability of an idle RF chain.
Issue 2: RF retuning time:
Observation 6: The working assumption for RF retuning time in previous mobile generations has not been optimized since NR Rel-15.
Proposal 2: In defining interruption, including RF retuning, RAN4 shall consider symbol-level granularity rather than slot-level granularity.
Proposal 3: The RRM group should summarize and conclude the benefits of shorter interruptions achieved through faster RF switching times.
Issue 3: Visible/invisible interruption
Observation 7: In 5G NR, interruptions caused by RF retuning were defined at slot-level granularity and did not distinguish between control and data channels.
Proposal 4: RAN4 selects best possible location to minimize PDCCH, HARQ ACK and data loss.
Proposal 5: For 6GR gapless solutions, RAN4 should further study whether interruptions should be specified as visible or invisible to the network.
Issue 4: UE self-interference caused by IMD/harmonics
Observation 8: Direct Overlap, harmonics may directly overlap with the SSB reference signals. For instance, uplink harmonics from band n3 can overlap with an SSB in band n77.
Proposal 6: RAN4 to further study the impact due to UE self-interference caused by IMD/harmonics and to find solution to limit the gap reporting for such scenarios.
Observation 9: In 5G NR, gap reporting capability is based on frequency bands and is independent of the SSB location within the band, also, the SSBs within a band may be affected by IMD and harmonic products present in that band, however, not all SSBs within the band are necessarily impacted.
Proposal 8: RAN4 to study the possibility of introducing finer gap reporting granularity, i.e. smaller than per target band, to reduce unnecessary measurement gaps.
Adaptive MG operation and UE assisted MG configuration
UE assisted measurement gap
Observation 10: UE-assisted measurement gaps allow measurement gaps to be applied only to specific carriers, improving efficiency and reducing unnecessary interruptions.
Proposal 9: RAN4 to study how to consider UE assisted MG as part of the initial release of 6GR.
Adaptive MG operation (MG activation/deactivation/cancellation/skipping)
Proposal 10: RRM should postpone the discussion on adaptive measurement gap operation, such as activation, deactivation, and cancellation, until other relevant working groups have made sufficient progress in defining reference signals and clarifying the operational triggers that would enable measurement gap adaptation in 6G.
MG pattern/configuration design in 6G: Flexible Multi-Gaps configuration
Observation 11: From a system operation perspective, applying different measurement gap configurations for different carriers can reduce unnecessary measurement gap occasions and icrease network configuration flexibility.
Observation 12: In 5G NR, concurrent measurement gaps were introduced to improve network configuration flexibility and support a wider range of use cases. However, current RRM requirements limit the number of concurrent gaps to a maximum of two due to the collision among the configured gaps.
Observation 13: 6G should introduce a flexible, non-colliding multi-gap configuration. This approach would maximize flexibility and measurement efficiency across carriers and frequency bands.
Proposal 11: RRM should investigate enabling Flexible Multi-gaps in 6G systems from the initial release, including mechanisms for associating specific MOs with the appropriate gap or gapless measurement configuration to different measurement occasions. 
Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
Proposal 12: Study the possibility of introducing per-FR gap and whether to consider per-band group for the new frequency range 7-15 GHz in 6G.
Proposal 13: Study the possibility of limiting interruption or measurement gaps to specific carriers (per-CC gap) and identify the measurement scenarios in which this approach would be applicable.
Proposal 14: Study the possibility of limiting interruption or per-CC measurement gaps to SCell carriers and identify the measurement scenarios in which this approach would be applicable.
Fast RF retuning/interruption-free 
Observation 14: In 5G NR, RF switching related operation can be categorised to (i) Channel and BW changes, (ii) SCell related operations, (iii) Measurement activities, (iv) UL CC or DL CC switching, and (v) Transient time between UL and DL switching in TDD carriers.
Proposal 15: RAN4 to identify the following relevant switching scenarios: 
i. Channel and BW changes, 
o BWP switching
o CBW changes
ii. SCell related operations, 
o SCell addition/release (incl. direct SCell activation)
o SCell Activation/deactivation (incl. the case with multiple DL SCells and PUCCH SCell)
o UL carrier reconfiguration
iii. Measurement activities, 
o Measurement on deactivated SCell or dormant SCell
o Inter-f SFTD measurement 
o CGI reading 
o Gapless (NCSG/NFG)
iv. UL CC or DL CC switching, 
o UL Tx switching, 
o SRS carrier/port switching
o LB-CA via switching
v. Transient time between UL and DL switching in TDD carriers
Observation 15: The requirements of interruption including the RF switching time in previous mobile generation has not been optimised since NR Rel-15.
Observation 16: In 5G NR, interruptions due to RF retuning were defined with slot-level granularity and without differentiating between control and data channels.
Observation 17: Having faster RF switching time is useful and brings real benefit to the cellular system.
Proposal 16: RAN4 to further investigate options for minimizing interruption length and reducing RF switching times for different UE procedures.

	R4-2600230
	CATT
	Observation 1: There were too many Gap patterns with different Gap lengths and Gap Repetition Periods for different usages/features and scenarios, such as positioning MG, MUSIM MG, so the design for Gap patterns is so complicated.
Observation 2: Considering the complexity and cost of UE implementation, only a few types of Gap patterns are commonly used in practice.
Proposal 1: RAN4 to select some of typical gap patterns with Gap lengths and Gap Repetition Periods from the existing design with fully consideration of the demand of the practice.
Observation 3: 5G NR has introduced a variety of gap types including per-UE/per-FR gaps, pre-configured MGs, NCSG, autonomous gaps, and concurrent gaps, etc., and some gap mechanism can be applied at the same time, which results in an increase in complexity on both the UE and network sides.
Proposal 2: RAN4 to consider abstracting the common features/parameters of forementioned various gaps and the network to configure gaps uniformly without distinguishing between different gap types designed in NR.
Observation 4: Some information or request from UE side will help the network to decide whether configured MG is actually used and what kind of gap pattern will be configured.
Proposal 3: Some gap related information or request from UE side will help the network to decide what kind of gap pattern will be configured and when the configured gap can be used actually.
Observation 5: In legacy measurements with gap in 5G NR, only one CC measurement was assumed in each MG occasion.
Observation 6: The reference signal for measurements is not necessarily always configured per frequency (such as the configuration per resource set in LTM), especially for 6G. In one resource set, there may be multiple frequency layers measurement.
Proposal 4: RAN4 to study Multi-CC measurements in one MG occasion in 6G.

	R4-2600360
	Samsung
	Proposal 1: For Gap-less measurement and side condition, RAN4 to further discuss on: 
· Available RF chain in frequency domain (carriers)
· Depends on RF concept. (The condition with current frequency and to be measured frequency) 
· If the RF chain belongs to different Bands or far enough, the RF chain which is not used can be used for inter-frequency without MG (Gap-less). 
· Typical UE implementation: 2~3 RF chains.
· From RF specs: up to 6 independent RF chains for inter-band CA. 
· FFS on the measurement to consider with searcher together. 
· Available RF branches in diversity Reception. 
· Depends on UE capabilities, UE usually supports more than 2RX branches. The unused branches can be used for measurement without MG. (Gap-less in some time)
· FFS on the measurement to consider with searcher together.
Observation #1: It is on RAN1 discussion on whether BWP concept is in 6GR and no consensus. 
Observation #2: It is on RAN1 discussion for energy efficiency for adaptation of sync signal or multiple types of sync signals. 
Proposal #2: For the adaptive MG, it can be discussed for multiple levels. For pre-config MG based adaptation, defer the discuss unless there is clear RAN1 definition of BWP. RAN4 to study the adaptive MG if RAN1 introduced for adaptation of sync signal or multiple types of sync signals.
Proposal 3: In 6GR, redefine Intra-frequency and Inter-frequency measurement as:
Intra-frequency measurement: The SSB is completely contained in the active [BWP] of the UE (If there is still BWP definition. If no BWP definition in 6G, change to CBW). 
Inter-frequency measurement: otherwise. 
The motivation for this redefinition is to maintain simplicity principle between intra-frequency measurement, inter-frequency measurement and the measurement gaps as:
· Intra-frequency measurement without MG
· Inter-frequency measurement with MG.
Observation 3: For RF retuning time, the assumption in 5G is 500us for FR1, and 250us for FR2.
Observation 4: Due to the flexibility of SSB and different cases/definition of intra-frequency and inter-frequency measurement, complicated measurement gaps IDs were specified in 5GNR: (not all measurement gaps are really and well deployed in real deployment)
· More than 25 gap patterns, for different MGRP and different MGL. 
· Per-UE gap or per-FR gap
Observation 5: In 5G, Per-FR (Frequency Range) gap is designed to minimize interruption, depending on the UE capability to support Per-FR (Frequency Range) measurement. If not, per-UE gap is used.
Observation 6: For Gap pattern ID applicability: #0~#11, FR1 and per-UE basis; #12~#23, FR2; #24 #25 are introduced for positioning. 
Observation 7: In later releases, RAN4 assumption the RF switching time in FR1 is shortened to ~210us which is closed to 250us in FR2. 
Proposal 4: In 6GR in FR1, if the worst of the RF retuning time assumption can be shortened to the same level as that in FR2 in RF session. The MG pattern ID reduced due to no need for distinct RF retuning time difference in FR1 and FR2.  
Proposal 5:
MG pattern reduction principle:
· The RF retuning time can be re-considered to update. 
· To consider the typical SSB periodicities which will be used in real deployment such as 160ms.
· No DC for 5G+6G. No need to consider the applicability for Measurement gap pattern configuration for 5G+6G
Proposal 6: In 6GR, RAN4 to design the 6G measurement gap as:
· Concurrent measurement gap is need to be considered together with new SSB to check the necessity. 
· Deprioritize pre-configured measurement gap unless further conclusion in RAN1. 
· Take NCSG in 6GR measurement gap design.
MUSIM gap can be re-designed as general measurement gap.

	R4-2600381
	Rakuten Mobile, Inc
	Observation 1: A slot quantized interruption representation can be inefficient at low SCS, where a slot may be longer than the required RF/baseband transition time.
Observation 2: UE RF tuning capabilities are not uniform, a fixed interruption budget across all UEs can become either overly conservative or insufficient.
Proposal 1: RAN4 should study NCSG with reduced VIL1/VIL2 and explicit fine granularity interruption representation (e.g. symbol level or bounded time mapped to symbols), to avoid full-slot wastage at low SCS.
Proposal 2: RAN4 to study feasibility and required restrictions for partial slot scheduling around VIL1/VIL2, aiming to protect only impacted symbols while enabling scheduling on remaining symbols.
Proposal 3: RAN4 should study how to incorporate advanced UE RF tuning capabilities to enable smaller VIL configurations for capable UEs without compromising baseline robustness.
Proposal 4: Study a scheduler-friendly approach for assigning different gap offsets across UEs under short SSB periodicity.
Proposal 5: RAN4 to study a UE capability based framework enabling multiple measurements within a single gap occasion.
Proposal 6: RAN4 to study adaptive measurement gap configuration model to enable fast switching/activation/deactivation mechanisms.

	R4-2600436
	Xiaomi
	Observation 1-1: In NR the measurement requirements differentiated by the intra/inter-frequency is not a precise way by which UE’s measurement behaviours and requirements can be defined distinctly.
Observation 1-2: For 6GR UE, both the gap-based and gapless measurements are needed. 
Proposal 1-1: In 6GR, the measurement requirements can be categorized by gap-based and gapless more precisely. 
Observation 2-1: More than 26 measurement patterns are defined. But there are only a few of them were implemented in 5G.
Observation 2-2: The burden because of the more gap patterns comes from UE implementing, testing efforts and especially RAN4 standardization work loading itself.
Proposal 2-1: RAN4 shall focus on the mandatory measurement gap pattern(s) in 6GR to minimize the gap pattern number.
Proposal 2-2: The minimum measurement window and periodicity shall be larger than the measurement reference signal’s duration and periodicity respectively. 
Observation 3-1：The pre-configured MG can be more efficient to reduce the measurement delay in comparison with the legacy Type 1& Type 2 MG without any signalling or throughput degradation.
Observation 3-2: It is redundant to define the two types of measurement gap configuration in RAN4. the unified MG configuration mechanism is needed.
Observation 3-3: For the pre-configured MG itself, the multiple activation MG methods are unnecessary.
Proposal 3-1: RAN4 can consider to unify the measurement gap configuration and activation mechanism in 6GR.
Observation 3-4: The network behaviour to handle the scheduling restriction and measurement gap was huge different. 
Observation 3-5: The UE behaviour to process the measurement scheduling restriction and measurement gap is also different.
Proposal 3-4: RAN4 can FFS on unify MG and scheduling restriction upon RAN1’s further progress.
Observation 4-1: If the measurement gap can be specified by per band-group, UE’s reception and transmission on the other band-group can be allowed
Proposal 4-1: The other applicability beside per-UE and per-FR can be studied upon RAN4 RF study on the CA simplified operation.
Observation 5-1: The existing measurement gap design in NR (e.g. NCSG) can avoid the too large impacts on the system spectrum efficiency. It can be taken as one of sub-optimized candidate for gapless measurement but with interruption. 
Proposal 5-1: RAN4 can firstly study the capability and the conditions of measurement without gap below to avoid the ambiguous UE behaviour.
· UE RF Architecture & Capabilities
· Availability of Idle RF Chains
· Network awarded and controlled mechanism

	R4-2600542
	Apple
	Proposal 1: for study on gap-less measurement, following aspects can be prioritized:
· Study gap-less measurement and its side conditions, including
· Gap-less measurement with/without interruption and corresponding side conditions, for following scenarios
· intra-frequency, inter-frequency and inter-RAT NR measurement
Observation 1: MG requesting mechanism has benefits to let network understand the UE status, e.g., whether configured MG is really used and which MGRP/MGL is needed. However, such MG requesting mechanism was not considered for general RRM measurement in 5G.
Observation 2: 5G MGL keeps consistent among all MG occasions regardless of the measurement objects.
Proposal 2: for study on adaptive MG operation and UE assisted MG configuration, following aspects can be prioritized:
· Study adaptive MG operation and UE assisted MG configuration, including
· UE assisted MG configuration, e.g., MG requesting by UE
· MG activation/deactivation/cancellation/skipping and corresponding triggering conditions
· MGL/MGRP adaptation and corresponding triggering conditions
Observation 3: the independent design for MG and scheduling restriction is complicated and overhead consuming.
Observation 4: the actual deployed MG patterns in 5G are much less than the specified patterns in RRM spec.
Observation 5: the diverse MG patterns were specified for different features and the applicability of MG is super complicated.
Proposal 3: for study on MG pattern/configuration design in 6G, following aspects can be prioritized:
· Study MG pattern/configuration design in 6G, including
· study MG pattern design by considering the practical deployment requirements, e.g., 
· mandatory MG patterns, and optional MG patterns(if applicable)
· MGRP/MGL/MGTA
· study feasibility of MG unification for
· different feature related measurements
· merging MG and scheduling restriction
Proposal 4: for study on granularity of MG applicability in 6G, it can be held until RAN4 has sufficient progress on other MG topics and it can be merged into MG pattern/configuration design topic. 
Observation 6: in 5G, only one CC measurement was assumed in each MG occasion regardless of UE’s band combination capability and searcher number. However, in many cases, UE can simultaneously perform multiple frequency layers measurements in a single MG, as long as UE supports such CA combination of the target frequency layers and 2 searchers.
Proposal 5: for study on multi-carrier measurements in MG, it can be held until RAN4 has sufficient progress on searcher number discussion, i.e., subject to the RAN1 RS design progress. 
Proposal 6: RAN4 can begin the study with the sub-topic 1/2/3 and sub-topic 4/5 can be held until sufficient progress on sub-topic 1/2/3. 
· Sub-topic 1: Gap-less measurement and its side conditions
· Sub-topic 2: Adaptive MG operation and UE assisted MG configuration 
· Sub-topic 3: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Sub-topic 4: Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· Sub-topic 5: Multi-carrier measurements in MG
FINAL Proposal: The detailed scope of 6G MG design is proposed below:
·  Sub-topic 1: Study gap-less measurement and its side conditions, including
· Gap-less measurement with/without interruption and corresponding side conditions, for following scenarios
· intra-frequency, inter-frequency and inter-RAT NR measurement
· Sub-topic 2: Study adaptive MG operation and UE assisted MG configuration, including
· UE assisted MG configuration, e.g., MG requesting by UE
· MG activation/deactivation/cancellation/skipping and corresponding triggering conditions
· MGL/MGRP adaptation and corresponding triggering conditions
· Sub-topic 3: Study MG pattern/configuration design in 6G, including
· Study MG pattern design by considering the practical deployment requirements, e.g., 
· mandatory MG patterns, and optional MG patterns(if applicable)
· MGRP/MGL/MGTA
· Study feasibility of MG unification for
· different feature related measurements
· merging MG and scheduling restriction
· Sub-topic 4: Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· Sub-topic 5: Multi-carrier measurements in MG
Note: RAN4 can begin the study with the sub-topic 1/2/3 and sub-topic 4/5 can be held until sufficient progress on sub-topic 1/2/3.

	R4-2600704
	China Telecom
	Proposal 1: For Gap-less measurement, side conditions need to be considered including:
· whether there is a spare RF chain.
· whether there is interruption, gap-less measurement without interruption is preferred.
· if interruption is needed in certain scenarios, visible interruption is preferred.
Proposal 2: For Adaptive MG operation and UE assisted MG configuration, the following can be considered:
· MG activation/deactivation/cancellation/skipping.
· UE assisted MG configuration, e.g., MG requesting by UE.
Proposal 3: Support to consider Multi-carrier measurements in MG in 6G, where to place this topic is ok for us.

	R4-2600853
	CMCC
	Proposal 1: it is proposed that gap-less measurement are supported as mandatory from 6G day-one.
Proposal 2: for gap-less measurement, it is proposed to consider the scenario with spare RF chain and the scenario without spare RF chain .
Proposal 3: for 6GR, it is proposed to study gap-less measurement without interruption. 
Proposal 4: it is proposed to support concurrent measurement gaps from 6G day-1.
Proposal 5: it is proposed to support parallel measurement for the colliding measurement gaps.
Proposal 6: for the finer granularity of MG applicability, e.g. per-CC, per-CC group, or per-band group, its impact on throughput need to be considered.
Proposal 7: it is proposed to consider MG skipping/canceling from 6G day-1, and MG skipping/canceling is a generic approach, not limit to XR. 
Proposal 8: for measurement gap design for 6GR, reducing MG patterns and increasing number of mandatory MG patterns can be discussed together.
Proposal 9: it is proposed to consider reduced RF re-tuning time when discuss the measurement gap pattern for 6GR.  

	R4-2600898
	Huawei, HiSilicon
	Proposal 1: RAN4 to study gap-less measurement for the following scenarios.
· Scenario 1: Target MO is fully contained within the UE [active BW] of a serving cell. 
· The measurement is performed without interruption.
· Scenario 2: Target MO is not fully contained within the UE [active BW] of a serving cell. 
· Support of this scenario is up to UE capability report.
· The measurement may be performed with or without interruption, up to UE capability report.
Proposal 2: RAN4 to study interruption requirements for gap-less measurement in scenario 2.
· Interruption length, i.e. whether it can be shortened compared to NR
· Interruption location 
· Option 1: pre-defined or configured by NW
· Option 2: up to UE implementation
· Option 3: up to UE implementation with limitation 
Proposal 3: RAN4 to study UE capability report for gap-less measurement in scenario 2. 
· The signaling framework in NR is the baseline (per band).
· Further study the need for further updates on top of the baseline
· Option 1: UE reports the capability for each configured MO
· Option 2: UE reports the combined capability for all configured MOs
Proposal 4: RAN4 to study UE assisted MG configuration, including 
· Use cases for UE to provide assistance information for gap configuration parameters
· NW reaction following the UE suggestion
Proposal 5: RAN4 to study adaptive MG operation due to high priority data. The MG cancellation from R19 XR WI is the baseline, and further study whether enhancement or other mechanism is needed.
Proposal 6: RAN4 to study the adaptive MG operation for the change of need for gaps, including the use cases and potential enhancement to the pre-MG defined in R17 MGE WI. 
Proposal 7: RAN4 to study the need of specifying gap patterns in RRM spec.  
Proposal 8: RAN4 to study the candidate values for gap configuration parameters:
· For MGRP and measurement length (ML) in MGL, RAN4 to wait for sufficient progress in RAN1 regarding the sync signal design;
· For RF retuning time (RRT) in MGL, RAN4 to study whether it is possible to be shortened.
Proposal 9: RAN4 to discuss whether to study unified MG from [Q4 2026] if there are sufficient progress on following issues in RAN4 and other WGs.
· From RAN1/2: Other features than mobility measurement that require gap
· From sub-topic 3: Adaptive MG operation
· From sub-topic y: Per-CC gap
Proposal 10: RAN4 to study per-CC gap, including
· Motivation and benefits
· Standard impacts and implementation complexity 
Proposal 11: RAN4 to study Multi-carrier measurements in MG in MG topic.

	R4-2600921
	LG Electronics Inc.
	Gap-less measurement and its side conditions
· Proposal 1: RAN4 needs to consider the study scope for gap-less measurement 
· Conditions and scenario capable of gap-less measurement
· Available RF chain, number of searcher (e.g., 2), measured RS within active BWP, etc
· Conditions and scenario for switching measurement mode (gap-less and gap-based measurement) under gap-less measurement framework
· Network configuration (e.g., MIMO, CA, DC, etc) and UE status
· Control mechanism 
· Network controlled and/or UE controlled
· FFS for interruption requirements
Adapative MG operation and UE assisted MG configuration
· Proposal 2: RAN4 to consider adaptive MG operation 
· MG configurations can be dynamically activated or deactivated 
· Considerations
· Discuss how to dynamically activation/deactivation of MG configuration
· Maximum number of configurable MG configuration
· Maximum number of MG configurations that can be activated simultaneously
· Management of potential conflicts between simultaneously activated MG configurations
· Dynamically adjust the MG configuration based on UE assisted information
· UE preferred MG configuration (MGRP, MGL, GapOffset)
Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, or per-CC group, or per-band group
· Proposal 3: RAN4 to study minimizing interruptions when supporting per-CC or per-CC group MG granuarility.
MG pattern/configuration design in 6G
· Proposal 4: RAN4 to study MG configuration for 6G
· based on the configuration of MGRP and MGL combinations without explicit defining a pattern 
· futher disscuion on Joint mechanism with adaptive MG operation 
· Proposal 5: RAN4 to consider unified MG concept encompassing gap-less, adaptive MG, and interruption to ensure the efficient definition of requirements in subsequent 6G RRM discussions
Multi-carrier measurements in MG
· Proposal 6: RAN4 to defer the detailed discussion on multi-carrier measurements in MG until progress is made on gap-less measurements and the number of searchers. However, RAN4 should not preclude this sub-topic.

	R4-2600950
	OPPO
	Observation 1: The gap patterns in 6G should match with target measurement purposes, including both 5G NR measurement and 6G measurement.
Proposal 1: The following two side conditions can be considered for gap-less measurement:
· Side condition 1: the target RS is completely contained with the current Rx bandwidth of the UE
· Side condition 2: the UE has a spare RF chain to measure the target RS
Proposal 2: For side condition 1, no interruption is needed.
Proposal 3: For side condition 2, study when interruption is needed, e.g. based on rules or UE capability. 
Proposal 4: The exact value of interruption length should be postponed to WI phase.
Proposal 5: Consider UE autonomous interruption for gap-less measurement in 6G.
Proposal 6: Reduce gap patterns for inter-RAT NR measurement in 6G  
· Option 1: prioritize NR mandatory gap patterns 
· Option 2: study FR-agnostic gap patterns assuming the same RF tuning time for all FRs
Proposal 7: 6G-specific gap patterns can be postponed after the conclusion for reference signals or MTC in RAN1 is reached.
Proposal 8: Hold on the decision of selection MG pattern ID or the parameters {MGL, MGRP, MGTA} in study phase.
Proposal 9: Pre-MG and con-MG should be considered in 6G.
Proposal 10: To enable more efficient and flexible measurement, unified GAP needs to be studied to cover different types of gaps, including Pre-MG and con-MG if supported.
Proposal 11: Consider per-UE gap as baseline, and open to discuss per-FR, per-CC (group) gap.  
Proposal 12: For GAP sharing scheme, consider more measurement types including all measurement categories which needs GAPs. 
Proposal 13: The scenarios and benefits for MG adaptation should be clarified firstly.
Proposal 14: From RRM perspective, prefer semi-static solution to enable MG adaptation. 
Proposal 15: Study what UE assisted information should be reported to enable MG ` once the target scenario is concluded.
Proposal 16: Consider single-carrier measurement in MG as the baseline and multi-carrier measurement depending on UE capability.
Proposal 17: Further study which carriers/bands could be simultaneously measured in MG.

	R4-2601088
	vivo
	Observation 1: MG pattern/configuration reduction from 5G can be carried in the WI phase.
Observation 2: Unified MG for different feature and unified MG configuration can be carried out at WI phase.
Proposal 1: For the gap-less measurement, the study could consider the following items:
· The method to report “gap” or “gap-less” measurement
· Side conditions for gap less measurement for inter-frequency and Inter-RAT measurement, includes inter-RAT measurement from NR to 6G
· Interruption: study gap-less measurement with or without interruption and study how to define interruption 
· NCSG
Proposal 2: For adaptive MG operation and UE assisted MG configuration, the scope for study could considered the following items:
· Study adaptive MG mechanism and its benefit
· Measurement gap configuration with UE assisted information 
Proposal 3: Support study a comprehensive and scalable design on MG activation/deactivation/cancellation/skipping in MG pattern/configuration design in 6G topic. 
Proposal 4: Study MG with per-CC, per-CC group, or per-band group granularity, including the signalling overhead and extra complexity of a particular granularity against its benefit. 
Proposal 5: Study the following items under the 6G MG topic:
· Whether and how parallel measurement can be done when multiple/concurrent gap patterns are configured and colliding.
· Whether and how UE performs measurement within one gap occasion and performs measurement outside the granularity of that measurement gap occasion simultaneously.
· Whether and how parallel measurement can be done when gap-less measurement is used. 

	R4-2601463
	Ericsson
	Observation 1: In 6G, the aim of measurement gap design should consider both improved UE scheduling opportunities and improved measurement performance within gap (e.g. reduced measurement delay).
Observation 2: MG pattern/configuration reduction should be one of the principles when RAN4 defines the MG patterns in 6G.
Observation 3: RAN4 not to study MG configuration as a standalone item; instead the study should be integrated through other sub-topics’ studies.
Observation 4: The detail MG configuration is highly pending on other WGs’ study.
· SSB design in RAN1
· On-demand SSB based mobility in RAN1/2
· Measurement configuration in RAN2 
· Gap-less measurement, Parallel measurement within gap and Fine granularity gap design in RAN4
Observation 5: The current VIL definition is too relaxed and underestimates the real UE RF design.
Observation 6: In NR, NeedForGaps feature causes uncontrolled interruption in real field test.
Observation 7: One of important aims for 6G gap design is to avoid any UE autonomous interruption.
Observation 8: UE cannot make simultaneous measurements of arbitrary combinations of bands. The frequencies which can be measured simultaneously within gap highly depends on UE RF capabilities.
Observation 9: RAN4 needs to understand the limitation factors for parallel measurement within gap, such as
· Current CA configuration
· MG configuration
· Measurement configuration
· Baseband processing limitation
Observation 10: To avoid baseband processing limitation, RAN4 can use CSSF=[2] as the work assumption to study the parallel measurement.
Observation 11: When the configured MOs and the CA configuration fulfils the UE reported CA comb, UE can support the parallel measurement.
Observation 12: The network does not have to know the internal details of the UE RF architecture design.
Observation 13: The motivation and gains for finer granularity MG is unclear.
Observation 14: In NR, RAN4 introduced different dynamic gap scheduling mechanism for different specific scenarios separately.
Observation 15: The adaptive gap configuration/activation/deactivation procedure can be considered together with gap-less measurement and parallel measurement within gap.
Observation 16: Autonomous interruptions lead to loss of RAN system capacity and impact the user experience.
Observation 17: The real measurement occasions with scheduling restriction are unknown to NW.
Proposal 1: RAN4 to consider a unified design about NW configuration and UE reporting for Gap-less measurement and Parallel measurement with gap together with finer MG granularity.
Proposal 2: RAN4 not to study MG pattern/configuration design as a separate object in SI stage.
Proposal 3: RAN4 starts to discuss the MG pattern and configuration after RAN1/RAN2 have progressed with SSB design and Measurement configuration.
Proposal 4: RAN4 study on a gap-less measurement design to consider the following dimensions:
· Study the interruption length for gap-less measurement
· Study the gap-less measurement based on NW-controlled mechanism
· Study simplified gap-less measurement configuration.
· Study a simplified gap-less measurement reporting mechanism together with parallel measurement reporting.
The above objectives should be evaluated at least based on
· UE RF architectural design in 6G
· System performance aspects such as signaling complexity
· Applicability of fine granularity of MG
Proposal 5: RAN4 to study parallel measurements within gap and the relevant conditions.
· RAN4 to study the limitation factors for parallel measurement within gap
· The baseline working assumption is CSSF= [2] without considering baseband processing limitation
· RAN4 can recheck the assumption once RAN1 has the detail SSB design with the RAN4 agreed searcher number
· RAN4 to study the different scenarios for parallel measurement within gap, such as multiple inter-freq. with gaps, inter-freq with gap and intra-freq wo gap.
· RAN4 to study the parallel measurement configurations and reporting mechanism based on different MG granularities, together with gap-less measurement.
Proposal 6: RAN4 to study the fine granularity of MG as follow.
· Study the necessity of fine granularity of the MG design, such as the typical use cases of fine granularity of the MG design
· RAN4 should consider both the benefits and drawbacks of different fine granularity MG solutions
· Study the applicability of fine granularity of the MG design, considering both the NW configuration and UE reporting mechanism complexity and the potential gain for fine granularity of MG
· Study which granularity of MG is suitable for measurement gap design
· Study how to simplify the fine granularity gap if applicable, including NW configuration and UE gap status reporting,
· RAN4 to study how to avoid unnecessary information exchange with NW based on existing NR gap reporting mechanism and enhanced 6G UE RF capability
· RAN4 to define a unified gap status reporting mechanism to support gap-less measurement and parallel measurement within gap based on fine granularity gap
Proposal 7: RAN4 to study the unified measurement gap design with the following sub-bullets.
· RAN4 to study both static and dynamic gap activation/deactivation/cancellation mechanism
· RAN4 to study the use cases in which UE shall send the assistant information to NW if gap is needed
· RAN4 to study the unified gap-less measurement procedures based on UE assistant gap reporting and dynamic gap activation/deactivation
· RAN4 to study how to unify the scheduling restriction and measurement gap to improve NW scheduling efficiency.
· RAN4 to study how to unify the adaptive gap activation mechanism together with gap-less measurement and parallel measurement within gap

	R4-2601469
	NTT DOCOMO, INC.
	Observation 1: In 6G, including the introduction of new spectrums (e.g., FR3) and advanced inter-band CA, is expected to involve UEs equipped with a larger number of RF chains compared to legacy RATs. 
Proposal 1: 6G RRM study should consider an increased number of RF chains as a baseline assumption for typical UE architecture.
Observation 2: Gap-less measurement is feasible when spare RF chains are available (typical condition). However, autonomous operation without network awareness may result in scheduling issues, such as unused PDCCH allocations. 
Proposal 2: Invisible Interruption should be defined as a requirement for scenarios with spare RF chains. A mechanism for NW control or indication is recommended to address potential scheduling issues during gap-less operation.
Observation 3: RRM operations are often affected by UE internal constraints (e.g., thermal conditions, processing load) in addition to radio signal quality. Uncoordinated autonomous skipping based solely on radio quality may impact system stability. 
Proposal 3: For Sub-topic 3, the study should focus on UE Assisted MG configuration where the UE requests changes based on internal states, as a mechanism to complement or replace autonomous skipping.
Observation 4: The number of MG pattern IDs in 5G is large, which increases implementation complexity. Meanwhile, defining a fully parametric configuration in RAN4 is challenging due to dependencies on RAN1 physical layer designs (e.g., SSB periodicity). 
Proposal 4: The study should aim to reduce the total number of MG patterns to a set of commonly used patterns and consider a framework that accommodates future expansions.
Observation 5: Although Per-FR granularity was defined in NR, its commercial adoption has been limited. This suggests that implementing finer granularity, such as Per-CC, would be challenging for the initial phase of 6G deployment. 
Proposal 5: Per-FR MG applicability should be targeted as a baseline requirement for Day 1.
Observation 6: 6G UEs are expected to support wideband receivers and multiple RF chains, enabling the capability to measure multiple carriers (e.g., intra-band non-contiguous or inter-band) within a single gap occasion. 
Proposal 6: For Sub-topic 5, "Concurrent Measurement" capabilities should be discussed within the MG session to define enhanced measurement efficiency requirements (e.g., reduced measurement time or increased number of cells per gap).

	R4-2601771
	Nokia
	Proposal 1: Prioritise study on measurement gap related features intended to be mandatory features in the first release of 6G.
Proposal 2: Prioritise the following items (with equal priority)
· Sub-topic 1: Gap-less measurement and its side conditions
· Study conditions where the UE can perform gapless measurements
· Mitigation solutions for potential interruptions caused by UE performing gapless measurements, e.g. by use of NCSG
· Sub-topic 3: Adaptive MG operation and UE assisted MG configuration
· How gap patterns can adapt to OD-SSB
· MG configuration assisted by UE
· Sub-topic x: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Reduction of MG patterns/configurations options
· Burst gaps
Observation 1: Measurements performed on carrier frequencies which are part of a band combo with the serving cell(s) will as baseline not need measurements gaps.
Proposal 3: Investigate in which scenarios the UE can perform measurements without measurement gaps in 6G.
Observation 2: Measurements on a non-serving carrier, which is a CC candidate, can be done using the spare receiver  without gaps.
Proposal 4: RAN4 to assume that a CA capable UE can performed measurements using the UE spare receiver available for operating the CC candidate in a CA configuration.
Observation 3: UE autonomous interruptions introduced in 5G NR has direct negative system impact.
Observation 4: RAN4 has broken DCI-based features by allowing random UE autonomous interruptions.
Observation 5: Measurements performed without gaps but causing UE autonomous interruptions result in system throughput degradation in loaded scenarios.
Observation 6: UE autonomous interruption due to measurements has negative system performance impact as their locations are unknown to network.
Proposal 5: RAN4 to aim at removing all random UE autonomous measurement related interruptions in 6G.
· In 6GR it must be possible to mitigate UE autonomous interruptions caused by measurements e.g. by being replaced by network configured small gaps.
Proposal 6: RAN4 to study the following aspects regarding interruptions
· what are the causes for interruptions?
· what is the expected interruption duration?
· how deterministic is the interruptions?
· what is the impact across different bands and carriers?
· how can the network mitigate interruptions caused by measurements?
Proposal 7: RAN4 to justify the use cases (scenarios) where the UE can assist the network on the MG pattern configuration (UE assisted MG configuration).
Proposal 8: Study gaps and means to activate and deactivate ensuring synchronization between UE and Network.
Observation 7: Networks coordinate MG configuration of all UEs to improve system throughput.
Observation 8: This coordination is feasible only when using patterns supported by all UEs.
Proposal 9: All MG patterns introduced in 6G day 1 shall be mandatory.
Proposal 10: NCSG should be introduced in 6G.
Proposal 11: RAN4 to aim at reducing RF retuning time for NCSG in 6G.
Observation 9: Continuous monitoring is not always necessary for use cases such as traffic-steering, load balancing and carrier aggregation.
Observation 10: Repeated configuring and de-configuring of measurement gaps to monitor potential target cells introduces unnecessary signaling load.
Proposal 12: RAN4 to introduce burst gaps as a 6G measurement gap pattern candidate.
Observation 11: RAN1 assumption for 6G is the same SCS for sync signals and other channels/signals.
Observation 12: In FR2 scheduling restrictions can be removed/optimized by the use of multi-Rx.
Proposal 13: Before discussing unification of scheduling restrictions with gaps, RAN4 should firstly wait RAN1 conclusion for FR2-1 on different numerologies. RAN4 can then study the justification for having scheduling restrictions and remove them whenever possible.
Observation 13: Gaps in 5G can be configured per UE or per FR.
Observation 14: LTE has specified gaps that can be configured per CC.
Proposal 14: If time allows, RAN4 to discuss the following aspects of gaps configured per CC or per CC group
· impact of retuning time on other CCs.
· how to determine which CCs need a gap.
Proposal 15: Discuss the aspect of performing multi-CC measurements in parallel as a general discussion under the RRM Measurement Framework.

	R4-2601795
	ZTE Corporation, Sanechips
	Gap-less measurement and the side conditions:
Proposal 1: The measurements could be categorized as three types:
· Gap based measurement
· Gap-less measurement
· Gap-less but interruption based measurement
Proposal 2: There are two cases to facilitate the gap-less measurements:
· Case 1: The RF chain(s) used for traffic could cover the to-be-measured signal(s) in the same or different frequency
· Case 2: Available RF chain(s) could be used for the inter-frequency/inter-RAT measurements and neither MSD issue nor RF on/off/retuning delay
Case 1 is straightforward. Case 2 is subject to the RF chain assumption and the feasibility could be demonstrated by the typical UE architecture. 
Proposal 3: The applicability of Case 2 of gap-less measurement is applicable, it is dependent on the UE RF chain implementation and the actual serving cell configuration. The available RF chain(s) left except for the one(s) to cover the serving cell(s) could be used for such case of gap-less measurement.  
Proposal 4: UE assistant information facilitates Case 2 of gap-less measurement. Two solutions could be studied in 6G:
· Solution 1: UE reports the actual RF architecture to NW
· Solution 2: UE reports the gap-based/gap-less/gap-less but interruption based capability per band group/range, per band or per frequency to NW, similar as NeedForNCSG mechanism
NW decides whether and how to configure measurement gap based on UE assistant information.
Proposal 5: To facilitate the type of gap-less but interruption based measurement, available RF chain(s) are needed and no MSD issue exists, but short interruption caused by RF on/off/retuning delay before and after the measurement is allowed.
Finer granularity of measurement gap:
Observation 1: Only per-UE and per-FR type measurement gaps are supported in 5G, the supposed benefit of per band NeedForGap mechanism could not be fully utilized. 
Proposal 6: The finer granularity measurement gap benefits two points:
· Only the co-RF resource traffic is interrupted, avoid unnecessary interruption on RF isolated serving cells;
· Finer gap sharing among all gap based measurements is foreseen.
Proposal 7: How to control the total overhead of finer granularity measurement gap(s) should be studied. 
Measurement gap pattern/configuration:
Proposal 8: Identify some fundamental gap patterns with the key features of MGL, MGRP, Offset for 6G.
Proposal 9: It should be studied whether and how to optimize the assumption of RF retuning time for 6G.  
Observation 2: Scheduling restriction is widely specified for all types of measurements to account for some UE capabilities, including the capability of mixed SCS, simultaneous Tx&Rx, simultaneous multiple Rx beam and IBM. The restricted serving cells contain intra-band and inter-band. 
Observation 3: Due to unaware of the actual UE measurement behavior, NW could not predict the exact restricted occasions. The conservative way is to restrict all possible occasions. Which is largely harmful to the throughput.
Proposal 10: Study NW controlled scheduling restriction, which improves the misalignment between NW and UE and benefit the throughput. 
Adaptive MG operation:
Proposal 11: The adaptive ON/OFF/cancellation mechanism of measurement gap facilitates the semi-static/dynamic update on carrier/cell/bandwidth, and the all schemes allowed in NR could be the starting point for 6G.
Interruption:
Proposal 12: NCSG is one implementation of gap-less but interruption based measurement, which benefits the NW scheduling compared with the implementation of unfixed interruption. The NCSG-like solution could be used for all interruption cases.
Parallel measurements in measurement gap:
Observation 4: The parallel measurements on different frequency benefit more efficient mobility/traffic loading and it depends on the assumption on cell searcher in the baseband and the available RF chain. 
Observation 5: In 5G, the 2 or 3 searcher assumption is only assumed for gap-less measurement, and only 1 searcher assumed for gap based measurement and which is the trade-off between the measurement efficiency and the UE power consumption. 
Proposal 13: Discuss the basic searcher assumption for 6G measurement based on the basic synchronization signal structure design and consider the parallel measurements for both gap based measurement and gap-less measurement.
· For gap-less measurement, the number of applicable parallel measurements is subjected to the assumption of searcher number.
· For gap based measurement, the number of applicable parallel measurements is subjected to both the assumption of searcher number and the available RF chain number.
Proposal 14: To support parallel measurements especially the gap based measurements, effective UE assistant information is needed to help NW to arrange the parallel measurements. Such UE assistant information could be studied together with the sake of gap-based/gap-less/gap-less but interruption based information.

	R4-2601985
	Qualcomm Incorporated
	Observation 1: 5G-NR features such as NeedForGaps, NeedForInterruption, NCSG and NeedForNCSG, specified across multiple releases, already provides basic signaling hooks to enable different flavours of measurement without gaps or interruptions.
Proposal 1: Study and identify any inefficiencies in existing 5G-NR features such as NeedForGaps, NeedForInterruption, NCSG and NeedForNCSG to evaluate what needs to be done to make these features attractive and deployable for 6GR.
Observation 2: Support of gapless features (e.g., NeedForGaps, NeedForInterruption, NCSG and NeedForNCSG) heavily depends on UE specific RF implementation and it may not be feasible to define pre-determined conditions under which any of these features may be enabled.
Proposal 2: Gap‑less feasibility shall be determined by the UE and conveyed to the network and the network shall then configure the UE accordingly based on these indications.
Observation 3: While UE autonomous interruptions are not preferred by network, they provide implementation flexibility to the UE for RF retuning and software processing.
Observation 4: Interruptions to PDCCH present risk (missed DCI and potential misalignment between network and UE) but PDSCH interruptions may, on many occasions, be handled by HARQ processes.
Proposal 3: Keep UE autonomous interruptions within the scope, atleast during the initial phase of the SI until more information is available from RAN1 on PDCCH/PDSCH design and feasible RF retuning behavior.
Proposal 4: Study pre‑configured MGs and concurrent/non‑colliding gaps at a later phase after the baseline MG/gap‑less framework has been defined and agreed.
Observation 5: Existing gap configurations are often long and predefined, resulting in underutilization when measurements are not actively needed.
Observation 6: UEs currently have limited ability to influence gap configurations, despite being in the best position to understand their mobility state, measurement timing, and RF retuning requirements, resulting in suboptimal measurement scheduling and inefficient resource usage.
Proposal 5: Study how to enable UEs to indicate preferred MG configurations—including MGRP, MGL, cancellation/skipping, and unused gap occasions—to support more adaptive and efficient measurement scheduling.
Proposal 6: Study whether short (or partial) measurement gaps can be used to reduce interruption time while still meeting measurement performance requirements.
Observation 7: MG patterns in NR were purposefully designed to support a range of SSB burst durations and periodicities which RAN1 is still discussing for 6GR.
Proposal 7: RAN4 should not prioritize MG pattern reduction at this stage and may consider it at a later stage after RAN1 completes SSB design.
Proposal 8: Detailed study of per‑CC or per‑CC‑group MG applicability should be deferred until RAN1 and RAN4 RF finalizes the CA framework.
Proposal 9: Detailed study of multi‑carrier measurements within a single MG occasion should be deferred until the 6G synchronization signal structure, searcher framework, and CA band combination assumptions are established.



Open issues summary
For information, the agreements for measurement gap of the last RAN4 meeting are captured below:
	Agreement in RAN4#117
RAN4 RRM to first study the following 6G MG related sub-topics:
· Sub-topic 1: Gap-less measurement and its side conditions
· Sub-topic 3: Adaptive MG operation and UE assisted MG configuration 
· Sub-topic x: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Sub-topic y: Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· FFS in next meeting: Sub-topic 5: Multi-carrier measurements in MG (to decide where to place this topic in next meeting, e.g., in MG or in RRM framework)
Detailed scope for above sub-topics can be decided in Feb meeting, and other MG related sub-topics are open for discussion in a contribution-driven way from Q3 2026.


Based on the above agreements, other MG related sub-topics are listed in sub-clause 1.2.7 Sub-topic 1-6 Others.
Sub-topic 1-0: Prioritizing/depriotizing Sub-topics for MG discussion
Issue 1-1: whether to postpone discussion of sub-topics for MG discussion
· Proposals for Adaptive MG operation
· Proposal 1 (MTK): RRM should postpone the discussion on adaptive measurement gap operation, such as activation, deactivation, and cancellation, until other relevant working groups have made sufficient progress in defining reference signals and clarifying the operational triggers that would enable measurement gap adaptation in 6G.
· Proposal 2 (Samsung): it can be discussed for multiple levels. For pre-config MG based adaptation, defer the discuss unless there is clear RAN1 definition of BWP. RAN4 to study the adaptive MG if RAN1 introduced for adaptation of sync signal or multiple types of sync signals.
· Proposals for unified MG configuration
· Proposal 1 (Huawei): RAN4 to discuss whether to study unified MG from [Q4 2026] if there are sufficient progress on following issues in RAN4 and other WGs.
· From RAN1/2: Other features than mobility measurement that require gap
· From sub-topic 3: Adaptive MG operation
· From sub-topic y: Per-CC gap
· Proposals for MG pattern design/reduction
· Proposal 1 (Ericsson): 
· RAN4 not to study MG pattern/configuration design as a separate object in SI stage.
· RAN4 starts to discuss the MG pattern and configuration after RAN1/RAN2 have progressed with SSB design and Measurement configuration
· Proposal 2 (QC): RAN4 should not prioritize MG pattern reduction at this stage and may consider it at a later stage after RAN1 completes SSB design.
· Proposals for granularity of MG applicability
· Proposal 1 (Apple): for study on granularity of MG applicability in 6G, it can be held until RAN4 has sufficient progress on other MG topics and it can be merged into MG pattern/configuration design topic.
· Proposal 2 (QC): Detailed study of per CC or per CC group MG applicability should be deferred until RAN1 and RAN4 RF finalizes the CA framework
· Proposal 3 (Nokia): If time allows, RAN4 to discuss the following aspects of gaps configured per CC or per CC group
· Proposals for multi-carrier measurements in MG
· Proposal 1 (Apple): for study on multi-carrier measurements in MG, it can be held until RAN4 has sufficient progress on searcher number discussion, i.e., subject to the RAN1 RS design progress.
· Proposal 2 (LGE): RAN4 to defer the detailed discussion on multi-carrier measurements in MG until progress is made on gap-less measurements and the number of searchers. However, RAN4 should not preclude this sub-topic
· Proposal 3 (QC): Detailed study of multi‑carrier measurements within a single MG occasion should be deferred until the 6G synchronization signal structure, searcher framework, and CA band combination assumptions are established.
· Proposal 4 (Nokia): Discuss the aspect of performing multi-CC measurements in parallel as a general discussion under the RRM Measurement Framework.

Recommended discussion on the WF
· Issue 1-0: Discussion on whether to postpone following sub-topics listed below
	　
	Sub-topic
	Postpone discussion

	sub-topic 2
	Adaptive MG operation and UE assisted MG configuration
	Adaptive MG operation
	MTK, Samsung, Ericsson

	
	
	UE assisted MG configuration
	Ericsson

	sub-topic 3
	MG pattern/configuration design
	MG pattern design
	Ericsson, QC

	
	
	MG configuration design
	Ericsson, Huawei (unified MG)

	sub-topic 4
	Granularity of MG applicability
	Apple, QC, Nokia

	sub-topic 5
	Multi-carrier measurement in MG
	Apple, LGE, QC, Nokia



Sub-topic 1-1: Gap-less measurement and its side conditions
Applicable scenarios and side conditions
· Proposals 
· Proposal 1 (MTK): When defining measurement gap/interruption requirements and reporting signalling, different UE behaviours should be specified based on the availability of an idle RF chain.
· Proposal 2 (Samsung): RAN4 to further discuss on
· Available RF chain in frequency domain (carriers)
· Depends on RF concept. (The condition with current frequency and to be measured frequency) 
· If the RF chain belongs to different Bands or far enough, the RF chain which is not used can be used for inter-frequency without MG (Gap-less). 
· Typical UE implementation: 2~3 RF chains.
· From RF specs: up to 6 independent RF chains for inter-band CA. 
· FFS on the measurement to consider with searcher together. 
· Available RF branches in diversity Reception. 
· Depends on UE capabilities, UE usually supports more than 2RX branches. The unused branches can be used for measurement without MG. (Gap-less in some time)
· FFS on the measurement to consider with searcher together.
· Proposal 3 (Xiaomi): RAN4 can firstly study the capability and the conditions of measurement without gap below to avoid the ambiguous UE behaviour
· UE RF Architecture & Capabilities
· Availability of Idle RF Chains
· Network awarded and controlled mechanism
· Proposal 4 (Apple): for study on gap-less measurement, following aspects can be prioritized
· Study gap-less measurement and its side conditions, including
· Gap-less measurement with/without interruption and corresponding side conditions, for following scenarios
· intra-frequency, inter-frequency and inter-RAT NR measurement
· Proposal 5 (CTC): For Gap-less measurement, side conditions need to be considered including:
· whether there is a spare RF chain.
· Proposal 6 (CMCC):
·  it is proposed that gap-less measurement are supported as mandatory from 6G day-one
· for gap-less measurement, it is proposed to consider the scenario with spare RF chain and the scenario without spare RF chain .
· Proposal 7 (Huawei): RAN4 to study gap-less measurement for the following scenarios.
· Scenario 1: Target MO is fully contained within the UE [active BW] of a serving cell. 
· The measurement is performed without interruption.
· Scenario 2: Target MO is not fully contained within the UE [active BW] of a serving cell. 
· Support of this scenario is up to UE capability report.
· The measurement may be performed with or without interruption, up to UE capability report.
· Proposal 8 (LGE): Conditions and scenario capable of gap-less measurement
· Available RF chain, number of searcher (e.g., 2), measured RS within active BWP, etc
· Proposal 9 (OPPO): The following two side conditions can be considered for gap-less measurement:
· Side condition 1: the target RS is completely contained with the current Rx bandwidth of the UE
· no interruption is needed
· Side condition 2: the UE has a spare RF chain to measure the target RS
· study when interruption is needed, e.g. based on rules or UE capability
· Proposal 10 (vivo): For the gap-less measurement, the study could consider the following items:
· Side conditions for gap less measurement for inter-frequency and Inter-RAT measurement, includes inter-RAT measurement from NR to 6G
· Proposal 11 (NTT DCM): 6G RRM study should consider an increased number of RF chains as a baseline assumption for typical UE architecture.
· Proposal 12 (Nokia): Investigate in which scenarios the UE can perform measurements without measurement gaps in 6G
· RAN4 to assume that a CA capable UE can performed measurements using the UE spare receiver available for operating the CC candidate in a CA configuration
· Proposal 13 (ZTE): There are two cases to facilitate the gap-less measurements:
· Case 1: The RF chain(s) used for traffic could cover the to-be-measured signal(s) in the same or different frequency
· Case 2: Available RF chain(s) could be used for the inter-frequency/inter-RAT measurements and neither MSD issue nor RF on/off/retuning delay
· Case 1 is straightforward. Case 2 is subject to the RF chain assumption and the feasibility could be demonstrated by the typical UE architecture.
· Proposal 14 (ZTE): The applicability of Case 2 of gap-less measurement is applicable, it is dependent on the UE RF chain implementation and the actual serving cell configuration. The available RF chain(s) left except for the one(s) to cover the serving cell(s) could be used for such case of gap-less measurement.

Categorization of gap-less measurement
· Proposals 
· Proposal 1 (CMCC): for 6GR, it is proposed to study gap-less measurement without interruption
· Proposal 2 (CTC): For Gap-less measurement, side conditions need to be considered including:
· whether there is interruption, gap-less measurement without interruption is preferred.
· if interruption is needed in certain scenarios, visible interruption is preferred.
· Proposal 3 (LGE): RAN4 needs to consider the study scope for gap-less measurement 
· Conditions and scenario for switching measurement mode (gap-less and gap-based measurement) under gap-less measurement framework
· Network configuration (e.g., MIMO, CA, DC, etc) and UE status
· Proposal 4 (Nokia): RAN4 to aim at removing all random UE autonomous measurement related interruptions in 6G. 
· In 6GR it must be possible to mitigate UE autonomous interruptions caused by measurements e.g. by being replaced by network configured small gaps
· Proposal 5 (ZTE):
·  The measurements could be categorized as three types:
· Gap based measurement
· Gap-less measurement
· Gap-less but interruption based measurement
· To facilitate the type of gap-less but interruption based measurement, available RF chain(s) are needed and no MSD issue exists, but short interruption caused by RF on/off/retuning delay before and after the measurement is allowed.
· NCSG is one implementation of gap-less but interruption based measurement, which benefits the NW scheduling compared with the implementation of unfixed interruption. The NCSG-like solution could be used for all interruption cases

Interruption
· Proposals 
· Proposal 1 (MTK): 
· In defining interruption, including RF retuning, RAN4 shall consider symbol-level granularity rather than slot-level granularity.
· The RRM group should summarize and conclude the benefits of shorter interruptions achieved through faster RF switching times.
· For 6GR gapless solutions, RAN4 should further study whether interruptions should be specified as visible or invisible to the network.
· RAN4 selects best possible location to minimize PDCCH, HARQ ACK and data loss 
· Proposal 2 (OPPO): The exact value of interruption length should be postponed to WI phase
· Proposal 3 (Huawei): RAN4 to study interruption requirements for gap-less measurement in scenario 2.
· Interruption length, i.e. whether it can be shortened compared to NR
· Interruption location 
· Option 1: pre-defined or configured by NW
· Option 2: up to UE implementation
· Option 3: up to UE implementation with limitation
· Proposal 4 (vivo): For the gap-less measurement, the study could consider the following items:
· Interruption: study gap-less measurement with or without interruption and study how to define interruption 
· NCSG
· Proposal 5 (Rakuten Mobile): 
·  RAN4 should study NCSG with reduced VIL1/VIL2 and explicit fine granularity interruption representation (e.g. symbol level or bounded time mapped to symbols), to avoid full slot wastage at low SCS.
· RAN4 to study feasibility and required restrictions for partial slot scheduling around VIL1/VIL2, aiming to protect only impacted symbols while enabling scheduling on remaining symbols.
· RAN4 should study how to incorporate advanced UE RF tuning capabilities to enable smaller VIL configurations for capable UEs without compromising baseline robustness.
· Proposal 6 (Ericsson): RAN4 study on a gap-less measurement design to consider the following dimensions:
· interruption length for gap-less measurement
· gap-less measurement based on NW-controlled mechanism
· simplified gap-less measurement configuration.
· simplified gap-less measurement reporting mechanism together with parallel measurement reporting.
· The above objectives should be evaluated at least based on
· UE RF architectural design in 6G
· System performance aspects including signaling complexity
· Applicability of fine granularity of MG
· Proposal 7 (Nokia): RAN4 to study the following aspects regarding interruptions
· what are the causes for interruptions? 
· what is the expected interruption duration? 
· how deterministic is the interruptions? 
· what is the impact across different bands and carriers? 
· how can the network mitigate interruptions caused by measurements?
· Proposal 8 (NTT DCM): Invisible Interruption should be defined as a requirement for scenarios with spare RF chains. A mechanism for NW control or indication is recommended to address potential scheduling issues during gap-less operation.
· Proposal 9 (OPPO): Consider UE autonomous interruption for gap-less measurement in 6G
· Proposal 10 (QC): Keep UE autonomous interruptions within the scope, at least during the initial phase of the SI until more information is available from RAN1 on PDCCH/PDSCH design and feasible RF retuning behavior.

Signalling and control mechanisms
· Proposals 
· Proposal 1 (MTK): RAN4 to further study the impact due to UE self-interference caused by IMD/harmonics and to find solution to limit the gap reporting for such scenarios.
· RAN4 to investigate the feasibility of implementing UL gaps or scheduling restrictions on UL carriers during the measurement duration of gapless measurements.
· RAN4 to study the possibility of introducing finer gap reporting granularity, i.e. smaller than per target band, to reduce unnecessary measurement gaps.
· Proposal 2 (vivo): For the gap-less measurement, the study could consider the following items:
· The method to report “gap” or “gap-less” measurement
· Proposal 3 (Huawei): RAN4 to study UE capability report for gap-less measurement in scenario 2. 
· The signaling framework in NR is the baseline (per band).
· Further study the need for further updates on top of the baseline
· Option 1: UE reports the capability for each configured MO
· Option 2: UE reports the combined capability for all configured MOs 
· Proposal 4 (ZTE): UE assistant information facilitates Case 2 of gap-less measurement. Two solutions could be studied in 6G:
· Solution 1: UE reports the actual RF architecture to NW
· Solution 2: UE reports the gap-based/gap-less/gap-less but interruption based capability per band group/range, per band or per frequency to NW, similar as NeedForNCSG mechanism
· NW decides whether and how to configure measurement gap based on UE assistant information.
· Proposal 5 (LGE): RAN4 needs to consider the study scope for gap-less measurement 
· Control mechanism 
· Network controlled and/or UE controlled
· Proposal 6 (Ericsson): RAN4 study on a gap-less measurement design to consider the following dimensions:
· gap-less measurement based on NW-controlled mechanism
· simplified gap-less measurement reporting mechanism together with parallel measurement reporting.
· Proposal 7 (QC): 
· Study and identify any inefficiencies in existing 5G-NR features such as NeedForGaps, NeedForInterruption, NCSG and NeedForNCSG to evaluate what needs to be done to make these features attractive and deployable for 6GR.
· Gap‑less feasibility shall be determined by the UE and conveyed to the network and the network shall then configure the UE accordingly based on these indications
· Study pre‑configured MGs and concurrent/non‑colliding gaps at a later phase after the baseline MG/gap‑less framework has been defined and agreed.

Recommended discussion on the WF
· Issue 1-1: Discussion on whether to add or remove detailed scope based on the following summary: 
· Study feasibility of gap-less measurement and its side conditions
· Study and identify inefficiencies in existing 5G-NR features (e.g., NeedForGaps, NeedForInterruption, NCSG,..) to ensure their viability for 6G
· Identify scenarios to study for gap-less measurements
· Gap-less measurement without interruption
· Gap-less measurement with visible interruption (e.g., network controlled/indicated interruption) 
· Gap-less measurement with invisible interruption (e.g., UE autonomous interruption)
· Others 
· Study side conditions for the scenarios
· Depending on UE HW capability such as 
· UE RF architecture, capable CA operation, availability of an idle/spare RF chain, number of searchers, etc 
· Depending on UE Rx BW (e.g., active BWP) and measured RS 
· E.g., relation between active BWP and SSB position
· Other consideration 
· Self-interference caused by IMD/harmonics
· Network configuration (e.g., MIMO, CA, DC, etc) and/or UE status
· Others 
· Study interruption associated with gap-less measurement 
· Granularity of interruption, location of interruption, interruption length
· Reduction of RF retuning time (FFS whether and how to study in RRM)
· Condition for interruption caused by measurement
· Others 
· Study mechanism for gap-less measurement
· Study benefits and drawbacks of gap-less measurement mechanism based on network control and UE reporting/indication 	Comment by Zhixun Tang: How to understand the UE reporting/indication here?
From common understanding, UE reporting is still needed even following NW control.
Does it mean UE autonomous gap?
· Study required UE reporting and its granularity

Sub-topic 1-2: Adaptive MG operation and UE assisted MG configuration
UE assisted MG configuration
· Proposals
· Identify the scenarios and use case for UE assisted MG configuration
· proposal 1(Nokia): RAN4 to justify the use cases (scenarios) where the UE can assist the network on the MG pattern configuration (UE assisted MG configuration). 
· proposal 2 (Huawei): RAN4 to study UE assisted MG configuration, including 
· Use cases for UE to provide assistance information for gap configuration parameters
· NW reaction following the UE suggestion
· Study contents and triggering of UE assistance information
· Proposal 1(MTK): RAN4 to study how to consider UE assisted MG as part of the initial release of 6GR
· Proposal 2(CATT): Some gap related information or request from UE side will help the network to decide what kind of gap pattern will be configured and when the configured gap can be used actually.
· Proposal 3 (Apple): UE assisted MG configuration, e.g., MG requesting by UE
· UE assisted MG configuration, e.g., MG requesting by UE
· MG activation/deactivation/cancellation/skipping and corresponding triggering conditions
· MGL/MGRP adaptation and corresponding triggering conditions
· Proposal 4 (CTC): UE assisted MG configuration, e.g., MG requesting by UE.
· Proposal 5 (LGE): 
· Dynamically adjust the MG configuration based on UE assisted information
· UE preferred MG configuration (MGRP, MGL, GapOffset)
· Proposal 6 (OPPO): Study what UE assisted information should be reported to enable MG adaptation once the target scenario is concluded.
· Proposal 7 (vivo): Measurement gap configuration with UE assisted information
· Proposal 8 (NTT DCM): For Sub-topic 3, the study should focus on UE Assisted MG configuration where the UE requests changes based on internal states, as a mechanism to complement or replace autonomous skipping
· Proposal 9 (QC): Study how to enable UEs to indicate preferred MG configurations—including MGRP, MGL, cancellation/skipping, and unused gap occasions—to support more adaptive and efficient measurement scheduling.

Adaptive MG operation
· Proposals: Whether to study adaptive MG operation 
· Postpone discussion for adaptive MG operation 
· Proposal 1(MTK): RRM should postpone the discussion on adaptive measurement gap operation, such as activation, deactivation, and cancellation, until other relevant working groups have made sufficient progress in defining reference signals and clarifying the operational triggers that would enable measurement gap adaptation in 6G.
· Proposal 2 (Samsung): it can be discussed for multiple levels. For pre-config MG based adaptation, defer the discuss unless there is clear RAN1 definition of BWP. RAN4 to study the adaptive MG if RAN1 introduced for adaptation of sync signal or multiple types of sync signals.
· Proposals:
· Identify the scenarios and benefit for adaptive MG configuration
· Proposal 1(OPPO): The scenarios and benefits for MG adaptation should be clarified firstly
· Study mechanism of adaptive MG configuration
· Proposal 1(Rakuten Mobile): RAN4 to study adaptive measurement gap configuration model to enable fast switching/activation/deactivation mechanisms.
· Proposal 2 (CTC): MG activation/deactivation/cancellation/skipping.
· Proposal 3 (Huawei): RAN4 to study adaptive MG operation due to high priority data. The MG cancellation from R19 XR WI is the baseline, and further study whether enhancement or other mechanism is needed.
· Proposal 4 (Huawei): RAN4 to study the adaptive MG operation for the change of need for gaps, including the use cases and potential enhancement to the pre-MG defined in R17 MGE WI
· Proposal 5 (LGE): MG configurations can be dynamically activated or deactivated 
· Considerations
· Discuss how to dynamically activation/deactivation of MG configuration
· Maximum number of configurable MG configuration
· Maximum number of MG configurations that can be activated simultaneously
· Management of potential conflicts between simultaneously activated MG configurations
· Proposal 6 (OPPO): From RRM perspective, prefer semi-static solution to enable MG adaptation
· Proposal 7 (vivo): Study adaptive MG mechanism and its benefit
· Proposal 8 (Nokia): Study gaps and means to activate and deactivate ensuring synchronization between UE and Network
· Proposal 9 (ZTE): The adaptive ON/OFF/cancellation mechanism of measurement gap facilitates the semi-static/dynamic update on carrier/cell/bandwidth, and the all schemes allowed in NR could be the starting point for 6G.
· Proposal 10 (QC): Study whether short (or partial) measurement gaps can be used to reduce interruption time while still meeting measurement performance requirements
· Proposal 11 (Ericsson): RAN4 to study the unified measurement gap design with the following sub-bullets.
· RAN4 to study both static and dynamic gap activation/deactivation/cancellation mechanism
· RAN4 to study the use cases in which UE shall send the assistant information to NW if gap is needed
· RAN4 to study the unified gap-less measurement procedures based on UE assistant gap reporting and dynamic gap activation/deactivation
· RAN4 to study how to unify the scheduling restriction and measurement gap to improve NW scheduling efficiency.
· RAN4 to study how to unify the adaptive gap activation mechanism together with gap-less measurement and parallel measurement within gap

Recommended discussion on the WF
UE assisted MG configuration
· Issue 2-1: Discussion on whether to add or remove detailed scope based on the following summary: 
· Study feasibility of UE assisted MG configuration 
· Identify the scenarios and use cases for UE assisted MG configuration
· Including network behaviour based on UE assistance information 
· Study the contents and triggering condition of UE assistance information for MG configuration 
· E.g., UE preferred MG configuration / parameters (MGL, MGRP, etc.) 
Adaptive MG operation
· Issue 2-2: Discussion on whether to study adaptive MG operation
· Option 1: Start to study adaptive MG operation 
· Option 2: Postpone discussion pending sufficient progress in other WGs (e.g., sync signal design, definition of BWP) 
· Issue 2-3: Discussion on whether to add or remove detailed scope based on the following summary (if Option 1 in Issue 2-2 is selected): 
· Study feasibility of adaptive MG operation
· Identify the scenarios and use case for adaptive MG configuration
· Study mechanisms for adaptive MG configuration, including
· Static/semi-static/dynamic MG adaptation
· Activation/deactivation/cancellation mechanism and others
· Activation and deactivation ensuring synchronization between UE and Network
· Others
· Study whether short (or partial) measurement gaps can be used

Sub-topic 1-3: MG pattern / configuration design
MG configuration design
· Proposals
· Proposal 1 (MTK): RRM should investigate enabling Flexible Multi-gaps in 6G systems from the initial release, including mechanisms for associating specific MOs with the appropriate gap or gapless measurement configuration to different measurement occasions.
· Proposal 2 (CATT): RAN4 to consider abstracting the common features/parameters of forementioned various gaps and the network to configure gaps uniformly without distinguishing between different gap types designed in NR.
· Proposal 3 (Samsung): RAN4 to design the 6G measurement gap as:
· Concurrent measurement gap is need to be considered together with new SSB to check the necessity. 
· Deprioritize pre-configured measurement gap unless further conclusion in RAN1. 
· Take NCSG in 6GR measurement gap design.
· MUSIM gap can be re-designed as general measurement gap.
· Proposal 4 (Xiaomi): 
· RAN4 can consider to unify the measurement gap configuration and activation mechanism in 6GR
· RAN4 can FFS on unify MG and scheduling restriction upon RAN1’s further progress
· Proposal 5 (Apple): Study MG pattern/configuration design in 6G, including
· study feasibility of MG unification for
· different feature related measurements
· merging MG and scheduling restriction
· Proposal 6 (CMCC): 
· it is proposed to support concurrent measurement gaps from 6G day-1.
· it is proposed to support parallel measurement for the colliding measurement gaps
· it is proposed to consider MG skipping/canceling from 6G day-1, and MG skipping/canceling is a generic approach, not limit to XR
· Proposal 7 (Huawei): RAN4 to discuss whether to study unified MG from [Q4 2026] if there are sufficient progress on following issues in RAN4 and other WGs.
· From RAN1/2: Other features than mobility measurement that require gap
· From sub-topic 3: Adaptive MG operation
· From sub-topic y: Per-CC gap
· Proposal 8 (LGE): RAN4 to consider unified MG concept encompassing gap-less, adaptive MG, and interruption to ensure the efficient definition of requirements in subsequent 6G RRM discussions
· Proposal 9 (OPPO): Pre-MG and con-MG should be considered in 6G
· To enable more efficient and flexible measurement, unified GAP needs to be studied to cover different types of gaps, including Pre-MG and con-MG if supported
· Proposal 10 (vivo): Support study a comprehensive and scalable design on MG activation/deactivation/cancellation/skipping in MG pattern/configuration design in 6G topic.
· Proposal 11 (Ericsson): RAN4 to consider a unified design about NW configuration and UE reporting for Gap-less measurement and Parallel measurement with gap together with finer MG granularity
· Proposal 12 (Nokia): NCSG should be introduced in 6G
· RAN4 to aim at reducing RF retuning time for NCSG in 6G
· Proposal 13 (Nokia): Before discussing unification of scheduling restrictions with gaps, RAN4 should firstly wait RAN1 conclusion for FR2-1 on different numerologies. RAN4 can then study the justification for having scheduling restrictions and remove them whenever possible.
· Proposal 14 (ZTE): Study NW controlled scheduling restriction, which improves the misalignment between NW and UE and benefit the throughput.

MG pattern design
· Proposals: Whether to study MG pattern design 
· Postpone discussion for MG pattern design 
· Proposal 13 (Ericsson): 
· RAN4 not to study MG pattern/configuration design as a separate object in SI stage.
· RAN4 starts to discuss the MG pattern and configuration after RAN1/RAN2 have progressed with SSB design and Measurement configuration
· Proposal 14 (QC): RAN4 should not prioritize MG pattern reduction at this stage and may consider it at a later stage after RAN1 completes SSB design.
· Proposals
· Proposal 1 (CATT) - 1: RAN4 to select some of typical gap patterns with Gap lengths and Gap Repetition Periods from the existing design with fully consideration of the demand of the practice
· Proposal 2 (Samsung): If the worst of the RF retuning time assumption can be shortened to the same level as that in FR2 in RF session. The MG pattern ID reduced due to no need for distinct RF retuning time difference in FR1 and FR2.
· MG pattern reduction principle
· The RF retuning time can be re-considered to update. 
· To consider the typical SSB periodicities which will be used in real deployment such as 160ms.
· No DC for 5G+6G. No need to consider the applicability for Measurement gap pattern configuration for 5G+6G
· Proposal 3 (Xiaomi): RAN4 shall focus on the mandatory measurement gap pattern(s) in 6GR to minimize the gap pattern number.
· the minimum measurement window and periodicity shall be larger than the measurement reference signal’s duration and periodicity respectively
· RAN4 can firstly discuss the RF retuning time which is key factor to determine the measurement gap pattern.
· Proposal 4 (Apple): Study MG pattern/configuration design in 6G, including
· study MG pattern design by considering the practical deployment requirements, e.g., 
· mandatory MG patterns, and optional MG patterns(if applicable)
· MGRP/MGL/MGTA
· Proposal 5 (CMCC): for measurement gap design for 6GR, reducing MG patterns and increasing number of mandatory MG patterns can be discussed together.
· it is proposed to consider reduced RF re-tuning time when discuss the measurement gap pattern for 6GR.
· Proposal 6 (Huawei): RAN4 to study the need of specifying gap patterns in RRM spec
· Proposal 7 (Huawei): RAN4 to study the candidate values for gap configuration parameters:
· For MGRP and measurement length (ML) in MGL, RAN4 to wait for sufficient progress in RAN1 regarding the sync signal design;
· For RF retuning time (RRT) in MGL, RAN4 to study whether it is possible to be shortened.
· Proposal 8 (LGE): based on the configuration of MGRP and MGL combinations without explicit defining a pattern 
· futher disscuion on joint mechanism with adaptive MG operation
· Proposal 9 (OPPO): 
· Reduce gap patterns for inter-RAT NR measurement in 6G  
· Option 1: prioritize NR mandatory gap patterns 
· Option 2: study FR-agnostic gap patterns assuming the same RF tuning time for all FRs
· 6G-specific gap patterns can be postponed after the conclusion for reference signals or MTC in RAN1 is reached.
· Hold on the decision of selection MG pattern ID or the parameters {MGL, MGRP, MGTA} in study phase.
· Proposal 10 (NTT DCM): The study should aim to reduce the total number of MG patterns to a set of commonly used patterns and consider a framework that accommodates future expansions.
· Proposal 11 (Nokia): 
· All MG patterns introduced in 6G day 1 shall be mandatory
· RAN4 to introduce burst gaps as a 6G measurement gap pattern candidate.
· Proposal 12 (ZTE): 
· Identify some fundamental gap patterns with the key features of MGL, MGRP, Offset for 6G
· It should be studied whether and how to optimize the assumption of RF retuning time for 6G

Recommended discussion on the WF
Gap pattern design
· Issue 3-1: Discussion on whether to study 6G gap pattern design
· Option 1: Start to study 6G gap pattern design
· Option 2: postpone discussion until RAN1 completes SSB design or MTC
· Issue 3-2: Discussion on whether to add or remove detailed scope based on the following summary (if Option 1 in Issue 3-1 is selected):
· Study feasibility and methodology of 6G gap pattern design
· Study methodology for gap pattern design with 
· Selection of gap pattern based on practical deployment 
· Whether to consider mandatory gap pattern, FR-agnostic gap pattern, 
· FFS for only gap pattern for inter-RAT until RAN1 has sufficient progress 
· Combination of parameters (e.g., MGRP, MGL) without specific gap pattern 
· Burst gaps as a 6G measurement gap pattern candidate
· Others
· Study detailed MGRP, MGL, and MGTA for gap pattern design considering
· RF retuning time
· SSB design from RAN1
MG configuration
· Issue 3-3: Discussion on whether to study unified MG configuration
· Option 1: Start to study unified MG configuration
· Option 2: postpone discussion until there are sufficient progress on following issues in RAN4 and other WGs (e.g., progress of other MG topics, other features than mobility measurement that require gap)
· Issue 3-4: Discussion on whether to add or remove detailed scope based on the following summary:
· Study feasibility and methodology of unified MG configuration (if Option 1 in Issue 3-3 is selected)
· Study unified/flexible MG configuration and activation mechanism of
· Gap, gap-less, adaptive gap measurement, parallel measurement, NCSG, pre-configured MG, concurrent measurement gap, MG skipping/canceling, etc
· Different features related measurements
· Study integration with Scheduling Restrictions
· Study merging scheduling restrictions and measurement gap
· Study network controlled scheduling restrictions which to mitigate the misalignment between NW and UE
· Whether to wait for RAN1 conclusion for FR2-1 on different numerologies
· Study legacy measurement gap configuration for 6G
· Concurrent measurement gaps
· Whether to support from Day-1
· Study parallel measurement for colliding measurement gaps
· Pre-configured MG
· Whether to consider it for 6G
· NCSG
· Whether to support from Day-1
· MUSIM gap
· Study whether redesign as a general measurement gap is needed

Sub-topic 1-4: Granularity of MG applicability
Granularity of MG applicability e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· Proposals: Whether to study granularity of MG applicability
· Postpone discussion on granularity of MG applicability
· Proposal 1 (Apple): for study on granularity of MG applicability in 6G, it can be held until RAN4 has sufficient progress on other MG topics and it can be merged into MG pattern/configuration design topic.
· Proposal 2 (QC): Detailed study of per CC or per CC group MG applicability should be deferred until RAN1 and RAN4 RF finalizes the CA framework
· Proposals
· Per-UE gap 
· Proposal 1 (OPPO): Consider per-UE gap as baseline
· Per-FR gap
· Proposal 1 (MTK): Study the possibility of introducing per-FR gap in 6G.
· Proposal 2 (OPPO): open to discuss per-FR gap
· Proposal 3 (NTT DCM): Per-FR MG applicability should be targeted as a baseline requirement for Day 1
· per-CC, per-CC group, or per-band group gap
· Proposal 1 (MTK): 
· Study whether to consider per-band group for the new frequency range 7-15 GHz in 6G.
· Study the possibility of limiting interruption or measurement gaps to specific carriers (per-CC gap) and identify the measurement scenarios in which this approach would be applicable
· Study the possibility of limiting interruption or per-CC measurement gaps to SCell carriers and identify the measurement scenarios in which this approach would be applicable.
· Proposal 2 (Xiaomi): The other applicability beside per-UE and per-FR can be studied upon RAN4 RF study on the CA simplified operation
· Proposal 3 (CMCC): for the finer granularity of MG applicability, e.g. per-CC, per-CC group, or per-band group, its impact on throughput need to be considered.
· Proposal 4 (Huawei): RAN4 to study per-CC gap, including
· Motivation and benefits
· Standard impacts and implementation complexity 
· Proposal 5 (LGE): RAN4 to study minimizing interruptions when supporting per-CC or per-CC group MG granuarility
· Proposal 6 (OPPO): open to discuss per-CC (group) gap
· Proposal 7 (vivo): Study MG with per-CC, per-CC group, or per-band group granularity, including the signalling overhead and extra complexity of a particular granularity against its benefit
· Proposal 8 (Ericsson): RAN4 to study the fine granularity of MG as follow.
· Study the necessity of fine granularity of the MG design, such as the typical use cases of fine granularity of the MG design
· RAN4 should consider both the benefits and drawbacks of different fine granularity MG solutions
· Study the applicability of fine granularity of the MG design, considering both the NW configuration and UE reporting mechanism complexity and the potential gain for fine granularity of MG
· Study which granularity of MG is suitable for measurement gap design
· Study how to simplify the fine granularity gap if applicable, including NW configuration and UE gap status reporting,
· RAN4 to study how to avoid unnecessary information exchange with NW based on existing NR gap reporting mechanism and enhanced 6G UE RF capability
· RAN4 to define a unified gap status reporting mechanism to support gap-less measurement and parallel measurement within gap based on fine granularity gap
· Proposal 9 (Nokia): If time allows, RAN4 to discuss the following aspects of gaps configured per CC or per CC group
· impact of retuning time on other CCs.
· how to determine which CCs need a gap.
· Proposal 10 (ZTE): 
· The finer granularity measurement gap benefits two points:
· Only the co-RF resource traffic is interrupted, avoid unnecessary interruption on RF isolated serving cells;
· Finer gap sharing among all gap based measurements is foreseen.
· How to control the total overhead of finer granularity measurement gap(s) should be studied.

Recommended discussion on the WF
· Issue 4-1: Discussion on whether to study granularity of MG applicability
· Option 1: Start to study granularity of MG applicability
· Option 2: postpone discussion until RAN4 and RAN1 have sufficient progress (e.g., other MG topics, CA framework)
· Issue 4-2: Discussion on whether to add or remove detailed scope based on following summary (if Option 1 in Issue 4-1 is selected): 
· Study feasibility for granularity of the MG design e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group 
· Study the necessity, benefits and drawbacks of fine granularity (per-CC, per-CC group, or per-band group) of the MG design based on
· Simplified CA operation in RAN4 RF study
· Interruption perspective
· Specification impact 
· Complexity of network and UE implementation
· Method and total overhead associated with finer granularity measurement gap
· Others 
· Study the possibility of introducing per-FR gap
· whether to consider per-band group for the new frequency range 7-15 GHz
· whether to consider per-FR gap as the baseline for 6G
· Study whether to consider per-UE gap as the baseline for 6G

Sub-topic 1-5: Multi-carrier measurements in MG 
Multi-carrier measurements within one MG occasion
· Proposals: Whether to study multi-carrier measurements within one MG occasion
· Postpone discussion on multi-carrier measurements within one MG occasion
· Proposal 1 (Apple): for study on multi-carrier measurements in MG, it can be held until RAN4 has sufficient progress on searcher number discussion, i.e., subject to the RAN1 RS design progress.
· Proposal 2 (LGE): RAN4 to defer the detailed discussion on multi-carrier measurements in MG until progress is made on gap-less measurements and the number of searchers. However, RAN4 should not preclude this sub-topic
· Proposal 3 (QC): Detailed study of multi‑carrier measurements within a single MG occasion should be deferred until the 6G synchronization signal structure, searcher framework, and CA band combination assumptions are established.
· Discuss on multi-carrier measurements within one MG occasion under the RRM Measurement Framework
· Proposal 1 (Nokia): Discuss the aspect of performing multi-CC measurements in parallel as a general discussion under the RRM Measurement Framework.

· Proposals: 
· Study multi-carrier measurements within one MG occasion
· Proposal 1 (Rakuten Mobile): RAN4 to study a UE capability based framework enabling multiple measurements within a single gap occasion.
· Proposal 2 (CTC): Support to consider Multi-carrier measurements in MG in 6G, where to place this topic is ok for us.
· Proposal 3 (Huawei): RAN4 to study Multi-carrier measurements in MG in MG topic
· Proposal 4 (OPPO): Further study which carriers/bands could be simultaneously measured in MG
· Proposal 5 (vivo): Study the following items under the 6G MG topic:
· Whether and how parallel measurement can be done when multiple/concurrent gap patterns are configured and colliding.
· Whether and how UE performs measurement within one gap occasion and performs measurement outside the granularity of that measurement gap occasion simultaneously.
· Whether and how parallel measurement can be done when gap-less measurement is used. 
· Proposal 6 (Ericsson): RAN4 to study parallel measurements within gap and the relevant conditions.   
· RAN4 to study the limitation factors for parallel measurement within gap
· The baseline working assumption is CSSF= [2] without considering baseband processing limitation
· RAN4 can recheck the assumption once RAN1 has the detail SSB design with the RAN4 agreed searcher number
· RAN4 to study the different scenarios for parallel measurement within gap, such as multiple inter-freq. with gaps, inter-freq with gap and intra-freq wo gap.
· RAN4 to study the parallel measurement configurations and reporting mechanism based on different MG granularities, together with gap-less measurement.
· Proposal 7 (NTT DCM): For Sub-topic 5, "Concurrent Measurement" capabilities should be discussed within the MG session to define enhanced measurement efficiency requirements (e.g., reduced measurement time or increased number of cells per gap).
· Proposal 8 (ZTE): 
· Discuss the basic searcher assumption for 6G measurement based on the basic synchronization signal structure design and consider the parallel measurements for both gap based measurement and gap-less measurement.
· For gap-less measurement, the number of applicable parallel measurements is subjected to the assumption of searcher number.
· For gap based measurement, the number of applicable parallel measurements is subjected to both the assumption of searcher number and the available RF chain number.
· To support parallel measurements especially the gap based measurements, effective UE assistant information is needed to help NW to arrange the parallel measurements. Such UE assistant information could be studied together with the sake of gap-based/gap-less/gap-less but interruption based information.

Recommended discussion on the WF
· Issue 5-1: Discussion on whether to study multi-carrier measurements within one MG occasion
· Option 1: Start to study multi-carrier measurements within one MG occasion
· Option 2: postpone discussion until RAN4 and RAN1 have sufficient progress (e.g., other MG topics, synchronization signal structure, searcher framework, and CA band combination assumptions)
· Issue 5-2: Discussion on whether to add or remove detailed scope based on the following summary (if option 1 in Issue 5-1 is selected): 
· Study feasibility of multi-carrier measurements within one MG occasion 
· Study the need for limitation factors 
· Option 1: Searcher assumption / CSSF value
· recheck the assumption once RAN1 has the detailed SSB design
· Option 2: RAN4 does not consider the detail searcher assumption in parallel measurement within gap study, and check the details later in WI stage
· Study which scenarios to consider, including
· parallel measurements within one gap
· parallel measurements outside gap 	Comment by Zhixun Tang: To feature lead,
Why we need to study parallel measurements outside gap in gap agenda?
· parallel measurements when gap-less measurement is used
· parallel measurements within inter-frequency with gap and intra-frequency without gap
· Others
· Study the need for UE assistance information for parallel measurements

Sub-topic 1-6: Others
Issue 6-1: Prioritizing sub-topics for MG discussion
· Proposals
· Proposal 1(Apple): Proposal 6: RAN4 can begin the study with the sub-topic 1/2/3 and sub-topic 4/5 can be held until sufficient progress on sub-topic 1/2/3. 
· Sub-topic 1: Gap-less measurement and its side conditions
· Sub-topic 2: Adaptive MG operation and UE assisted MG configuration 
· Sub-topic 3: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Sub-topic 4: Granularity of MG applicability, e.g., per-UE, per-FR, per-CC, per-CC group, or per-band group
· Sub-topic 5: Multi-carrier measurements in MG
· Proposal 2 (Nokia): Prioritise the following items (with equal priority) 
· Sub-topic 1: Gap-less measurement and its side conditions
· Study conditions where the UE can perform gapless measurements
· Mitigation solutions for potential interruptions caused by UE performing gapless measurements, e.g. by use of NCSG
· Sub-topic 3: Adaptive MG operation and UE assisted MG configuration 
· How gap patterns can adapt to OD-SSB
· MG configuration assisted by UE
· Sub-topic x: MG pattern/configuration design in 6G (FFS if considering the scopes from subtopic 2 and 4 in FL summary, and details can be decided in next meeting)
· Reduction of MG patterns/configurations options
· Burst gaps
· Recommended WF
· Discuss this issue in Sub-topic 1-0 

Issue 6-1: Fast RF retuning/interruption-free 
· Proposals
· Proposal (MTK): 
· RAN4 to identify the following relevant switching scenarios
· Channel and BW changes, 
· BWP switching
· CBW changes
· SCell related operations, 
· SCell addition/release (incl. direct SCell activation)
· SCell Activation/deactivation (incl. the case with multiple DL SCells and PUCCH SCell)
· UL carrier reconfiguration
· Measurement activities, 
· Measurement on deactivated SCell or dormant SCell
· Inter-f SFTD measurement 
· CGI reading 
· Gapless (NCSG/NFG)
· UL CC or DL CC switching, 
· UL Tx switching, 
· SRS carrier/port switching
· LB-CA via switching
· Transient time between UL and DL switching in TDD carriers
· RAN4 to further investigate options for minimizing interruption length and reducing RF switching times for different UE procedures.
· Recommended WF
· Discuss this issue in Sub-topic 1-1 gap-less measurement 

Issue 6-2: Definition of measurement for 6GR  
· Proposals
· Proposal 1 (Samsung): In 6GR, redefine Intra-frequency and Inter-frequency measurement as:
· Intra-frequency measurement: The SSB is completely contained in the active [BWP] of the UE (If there is still BWP definition. If no BWP definition in 6G, change to CBW). 
· Inter-frequency measurement: otherwise.
· The motivation for this redefinition is to maintain simplicity principle between intra-frequency measurement, inter-frequency measurement and the measurement gaps as:
· Intra-frequency measurement without MG
· Inter-frequency measurement with MG. 
· Proposal 2 (Xiaomi): In 6GR, the measurement requirements can be categorized by gap-based and gapless more precisely
· Recommended WF
· Discuss whether this issue should be discussed under MG topic or RRM framework 

Issue 6-3: Gap sharing
· Proposals
· Proposal (OPPO): For GAP sharing scheme, consider more measurement types including all measurement categories which needs GAPs.
· Recommended WF
· open for discussion in a contribution-driven way from Q3 2026

Issue 6-4: Different gap offset for different UEs under short SSB periodicity
· Proposals
· Proposal (Rakuten Mobile): Study a scheduler-friendly approach for assigning different gap offsets across UEs under short SSB periodicity.
· Recommended WF
· open for discussion in a contribution-driven way from Q3 2026

