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The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 8.11.2.1 Pre-configured MG pattern
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· Use “Track changes” to help identify added comments/changes
Topic #1: Pre-configured MG pattern(s)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117351
	CATT
	Proposal 1: The Pre-MG configured for PRS measurement or inter-frequency CSI-RS L3 measurement is assumed always activated. 
Proposal 2: For PRS measurement, the current specification supports UE indicating positioning information to network to assistant measurement gap configuration already and no further clarification for Pre-MG configuration is needed. 
Proposal 3: If MAC CE based activation/deactivation method is used, the initial status of pre-MG need to be indicated separately. 
Proposal 4: No additional mechanism is needed to switch the configured pre-MG to serve as the same functionaries as the legacy MG (MG is always on). 
Proposal 5: Pre-configured MG activation/deactivation is triggered ONLY by the DCI/Timer based BWP switch in accordance with the WID objective # 1. 
Proposal 6: For NW-Controlled activation/deactivation method, no additional conditions are needed except for DCI/timer based BWP switching. 
Proposal 7: For NW-Controlled activation/deactivation method, MAC CE based method is supported. 
Proposal 8: The following principle can be used for UE autonomous activation/deactivation of Pre-MG: 
· Pre-MG is activated after DCI/timer based BWP switching if 
· the BW of the SSB configured for measurement is not fully within the BW of the active BWP, or
· inter-frequency CSI-RS based L3 measurement or PRS measurement is configured 
· Pre-MG is deactivated after DCI/timer based BWP switching if 
· the BW of the SSB configured for measurement is fully within the BW of the active BWP, and 
· inter-frequency CSI-RS based L3 measurement and PRS measurement are not configured 
Proposal 9: UE autonomous activation/deactivation of Pre-MG can be a UE capability. 
Proposal 10: If BWP switch occurs and the pre-configured MG is activated or deactivated during the measurement period, it is preferred to define requirements based on the number of resources within gap and without gap respectively or to use the measurement requirements with longer delay. 


	R4-2117603
	MediaTek inc.
	Proposal 1: Rel-17 MG enh WI only focuses on the general mechanism for legacy Rel-15/16 measurements. Other features-specific enhancement (e.g., MAC-CE based pre-MG activation/deactivation for positioning) should be discussed in the corresponding Rel-17 WI.
Proposal 2: When both pre-MG and PRS measurement are configured to UE, UE assumes the pre-MG status is always activated (ON) and the status will not change with BWP switch.
Proposal 3: When pre-MG is configured together with CSI-RS based L3 measurement, UE assumes the pre-MG is always active (ON) and the status will not change with BWP switch.
Proposal 4: Given explicit per-BWP RRC indication is already introduced, RAN4 to review the necessity to introduce autonomous criteria, e.g., whether the WI can be claimed as finalized without it.
Proposal 5: When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF.
Proposal 6: When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF.
Proposal 7: UE should be able to validate the change of pre-MG status 10ms after receiving the BWP switch request from network.
Proposal 8: UE re-starts a new measurement period once the pre-MG status changes. It is up to UE whether to reuse any measurement samples prior to activation/de-activation of the pre-MG to trigger a measurement event.
Proposal 9: Add a note in spec that the gap interruption requirements only apply when the pre-MG status is ON.
Proposal 10: Add a note in the L1 measurement requirements that MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF.


	R4-2118013
	Intel Corporation
	Observation 1: Several important issues under current RAN1 discussion (e.g. gapless PRS, pre-configured MG for PRS in Rel17) can significantly impact RAN4’s discussion on how to configure pre-MG for PRS in Rel17.
Proposal 1:  RAN4 shall NOT consider the pre-configured MG for PRS measurement in this WI.
Observation 2. The pre-configured gap shall be always activated for inter-frequency CSI-RS L3 measurement.
Proposal 2: Pre-MGs for CSI-RS measurement shall be immediately activated when being configured.
	Scenario
	Measurement delay

	NO switching
	Inter-frequency measurement requirement in 38.133

	Switching
	Intra-frequency measurement requirement in 38.133 per sample * N + Inter-frequency measurement requirement in 38.133 per sample * M + K *transition time
Wherein, N and M is the total number of gapless and gap-based measurements within a measurement report period, and N+M< [5]
K is the number of total number pre-MG activation status transition.


Observation 3: Especially the indication for initial (de)activation status shall be forwarded to UE when the pre-configured MG being configured by RRC signaling. 
Proposal 3: The indication for pre-MG (de)activation initial status at or during pre-MG configuration shall be included in the Pre-MG configuration RRC IE together with other parameters for Pre-MG (e.g. the measurement pattern itself).
Observation 4: NW can configure the pre-configured MG and legacy MG independently. 
Proposal 4: It is unnecessary to consider any transformation between Pre-MG and legacy MG.
Observation 5: The current applicability rules for measurement gap for SSB, CSI-RS L3 in TS38.133 [4] are sufficient to justify whether UE needs measurement with gap. 
Proposal 5: RAN4 needs not to separately discuss the detailed criteria for pre-MG autonomous activation/deactivation.
Proposal 6: The conditions for pre-MG activation/deactivation switching above is ONLY applicable for the SSB based measurement.
Observation 6: The conditions which can lead the active BWP switching or measurement objects location changed will trigger the pre-MG’s activation status switching. 
Proposal 7: The pre-configured MG activation/deactivation can be triggered by the following procedures: 
· BWP switching or 
· adding/removing any measurement object(s) or
· activating/de-activating any SCell(s) for CA

Observation 7: RRC signaling for pre-MG activation per BWP can be defined with semi-persistent way. NW need not forward any new message to UE when BWP switching. It is more efficient and save the decoding time of MAC-CE based signaling.
Proposal 8: MAC CE based activation/deactivation method shall not be supported
Observation 8: The measurement delay can be started from the first pre-MG being activated.
Proposal 9: The measurement delay with pre-configured MG can be defined depending on whether there is activation/deactivation status changed within a period of measurement report.
Proposal 9a: The RAN4 requirements for the measurements with pre-configured MG can follow the principle of inter-frequency SSB/CSI-RS measurement requirements specified in 9.3. of TS38.133 [4]. 



	R4-2117823
	Xiaomi
	Proposal 1: The Pre-MG shall be configured/reconfigured as always on for the measurements including PRS measurement or CSI-RS based L3 measurement.
Proposal 2: UE is not required to indicate serving cell about the PRS measurement when it is configured with pre-MG.
Proposal 3: MAC CE based activation/deactivation method is not supported to indicate the status of Pre-MG.
Proposal 4 Without considering concurrent MG and on top of the RRC parameters used to differentiate Pre-MG with the legacy MG, there is no additional mechanism need to be considered to switch the configured Pre-MG to serve as the same functionaries as the legacy MG.
Proposal 5: The Pre-MG activation/deactivation can be triggered by any of following operations:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
Proposal 6: The criteria of Pre-MG status (activated or deactivated) can be determined by the following rules:
· Pre-MG is activated if the BW of the SSB configured for measurement is not fully within the BW of the active BWP. 
· Pre-MG is deactivated if the BW of the SSB configured for measurement is fully within the BW of the active
Proposal 7: UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be introduced.
Proposal 8: The existing RRC processing time can be assumed for the Pre-MG activation time.
Proposal 9: If there is one or more transitions between gap-based and gapless measurement during one measurement period, the relaxed measurement requirement shall be applied.


	R4-2117458
	Apple
	Proposal 1: UE shall always indicate serving cell about the PRS measurement when it is configured with pre-MG.
Proposal 2: UE shall also indicate serving cell when PRS measurement is finished.
Observation 1: outcome of assuming pre-MG is always ON is same configuring legacy gap. If there is CSI-RS L3 inter-frequency measurement in MO configuration, NW can configure legacy MG in the same RRC signaling.
Proposal 3: no need to develop new mechanism for using pre-MG to perform CSI-RS L3 inter-frequency measurement.
Proposal 4: details of RRC signaling design for Pre-MG can be up to RAN2.
Proposal 5: RAN4 should discuss how to determine the status of pre-MG. Here are some possible solutions:
· Solution 1: as long as MG shall be activated according to any active BWP, then UE shall activate the MG.
· Solution 2: determine according to SpCell (i.e. PCell in CA or PSCell in DC)
Proposal 6: in DC operation, if pre-MG is configured in node, UE and the other node shall assume per-MG is always ON regardless of the actual status.
Proposal 7: MAC-CE based pre-MG activation/deactivation can be used for PRS measurement.
Observation 2: MAC-CE based pre-MG activation/deactivation is similar with transformation between pre-MG and legacy gap. RAN4 can consider introducing only one of these two approaches.
Proposal 8: introduce UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms.
Proposal 9: existing conditions for gap-less measurement (including intra and inter-frequency measurement without gap) can be used to determine whether pre-MG should be OFF.
Observation 3: BWP switching delay + T shall not be longer than RRC processing delay (10ms in minimum).
Proposal 10: T = 3~5ms.


	R4-2117704
	CMCC
	Proposal 1: it is proposed that the pre-configured MG could be assumed as always activated when there is PRS measurement.
Proposal 2: it is not necessary to introduce additional indication to indicate serving cell about the PRS measurement when it is configured with pre-MG, considering that the LocationMeasurementIndication message is already used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.   
Proposal 3: it is proposed that the pre-configured MG could be assumed as always activated when there is CSI-RS L3 inter-frequency measurement. 
Proposal 4: except DCI/Timer based BWP switch, following additional conditions for pre-configured MG activation/deactivation is proposed to be considered:
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)  


	R4-2117795
	vivo
	Proposal 1: When Pre-MG is used for PRS measurement, that Pre-MG is assumed to be always activated. Under this scenario, it is not necessary to indicate this information to the serving cell.   
Proposal 2: For each BWP, the network use 1 bit in RRC signalling to indicate activation/deactivation information of the pre-MG for that BWP. The detailed signalling design should be up to RAN2’s design.
Proposal 3: Whether additional conditions beside BWP switching will impact pre-configured MG activation/deactivation shall be studied within one RRC configuration period. 
Proposal 4: The activating/de-activating of any SCell(s) could be included into the conditions which impacts Pre-MG activation/deactivation status.
Proposal 5: Additional transition time (T = TBD) is added on the top of BWP switching only when the status of Pre-MG is changed. When the status of Pre-MG is not changed, i.e., from deactivation to deactivation state or from activation to activation state after a BWP switch, additional transition time is not added or is 0. 


	R4-2117494
	Qualcomm CDMA Technologies
	Proposal 1: RAN4 to support activation/deactivation of pre-configured MG for PRS-based positioning measurements by the gNB via DL MAC CE.
Proposal 2: It is not necessary to introduce a new mechanism to set up an ‘always on’ pre-configured MG via RRC.
Proposal 3: Activation/deactivation of pre-configured MG via DL MAC CE would not yield significant benefits for other use cases besides positioning.
Proposal 4: To limit complexity, limit the scope of pre-configured gaps that are activated/deactivated by BWP switch to the case where the UE is configured in single carrier mode. FFS whether to support pre-configured gaps when deactivated SCCs are configured.

Proposal 5: If rules for implicit activation/deactivation of pre-configured MG are introduced, delay requirements for MG activation/deactivation should allow sufficient time for the UE to evaluate the rules.
Proposal 6: For rule-based MG activation/deactivation triggered by BWP switch, the additional transition time (T = TBD) on top of the BWP switching delay (previously agreed by RAN4) should budget for additional time to evaluate the MG activation/deactivation rules.
Proposal 7: When pre-configured MG(s) are deactivated, assuming no other measurement gaps are configured, then existing measurement requirements without gaps would apply.
Proposal 8: Measurement period duration for NR intra-frequency and inter-frequency measurements, CSI-RS L3 measurements, and NR positioning measurements within legacy MG can be used as baseline for the same measurements when performed within pre-configured MG.
Proposal 9: For NR measurements and CSI-RS L3 measurements, measurement period (delay) requirements without gaps would depend on whether a pre-configured gap is activated if some measurement occasions overlap with gap instances.
Proposal 10: For PRS-based positioning measurements performed within pre-configured gaps, measurement requirements apply only when the gap is active throughout the whole measurement period. FFS the behavior when the gap is deactivated during the measurement period.


	R4-2119113
	ZTE Corporation
	Proposal 1: If NW configures a Pre-MG used for PRS measurement and inter-frequency CSI-RS measurement, keep the Pre-MG be activated for each measurement opportunity, which can be added into the activation/deactivation mechanism design. 
Proposal 2: NW should try to avoid configuration Pre-MG for PRS measurement.
Proposal 3: For the transform between Pre-MG and legacy MG, no additional NW signaling is needed, and the MGP and MGL are not influenced by the transform.
Proposal 4: If not consider PRS and inter-frequency CSI-RS measurement, Option 1+Option 2 is enough. But the PRS measurement opportunity and inter-frequency CSI-RS measurement opportunity should be added into the criteria. 
Proposal 5: Option 1 and Option 6 can be excluded first, since the disadvantages are obvious. Between the remaining other options, we believe Option 4 can be further studied

	R4-2118364
	OPPO
	Proposal 1: In R17 Pre-MG used for PRS measurement can be assumed as always activated.
Proposal 2: Pre-MG used for CSI-RS L3 inter-frequency measurement should be assumed as always activated. It is up to NW to configure Pre-MG or legacy MG for CSI-RS L3 inter-frequency measurement.
Proposal 3: Not support MAC CE based activation/deactivation method for NW based activation/deactivation.
Observation 1: A switch mechanism for the configured pre-MG to legacy MG could be helpful to avoid the ambiguity of UE behavior.
Proposal 4: Wait for RAN2’s reply on RRC design of Pre-MG before deciding additional mechanism to switch the configured pre-MG to legacy MG.
Proposal 5: pre-configured MG activation/deactivation is triggered ONLY by the DCI/Timer based BWP switch in accordance with the WID objective # 1.
Observation 2: For Pre-MG in concurrent gaps operation, network can indicate different Pre-MG with its activation/deactivation status for one BWP after BWP switching.
Proposal 6: RAN4 to consider whether multiple different Pre-MGs can be configured in concurrent gaps operation. 

	R4-2119394
	Nokia, Nokia Shanghai Bell
	1. 	Further latency of 10-20 ms for RRC signalling is estimated versus MAC CE signalling.
1. MAC CE based activation/deactivation is more flexible compared against RRC based activation/deactivation, as it can be done at any time a new MO is added/removed.

1. 	a) For Pre-MG use case for PRS measurements, a UE shall not assume that Pre-MG for PRS measurements is always activated. 
b) For Pre-MG use case for PRS measurements, the UE sends an indication to serving cell, requesting the activation of the Pre-MG, which is granted by the gNB. 
	For Pre-MG use case for CSI-RS L3 inter-frequency measurements, a UE shall not assume that Pre-MG for CSI-RS L3 inter-frequency measurements is always activated.
	RAN4 to agree on scope of RRC parameters, common and different to legacy MG, which need to be signalled at Pre-MG configuration with 
· common parameters related to MG pattern (i.e. gap pattern index, gap offset, MGTA) and setup/release indication used to indicate whether the Pre-MG is configured or de-configured (no activation is indicated) and
· different parameters, such as 
· indication about the Pre-MG type, 
· indication per BWP, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether network-controlled MG activation or UE autonomous MG activation is used, and 
· type of signalling mechanism for network-controlled MG (de-)activation (RRC signalling, MAC CE).
· Other parameters are not excluded. 
	No mechanism to switch between legacy MG and Pre-MG is needed, just RRC reconfiguration procedure is executed to release legacy MG and configure Pre-MG or vice versa.
	RAN4 to agree on MAC CE based activation / deactivation method and inform RAN2 to design the MAC CE based activation method for Pre-MG.
	For network-controlled Pre-MG activation/deactivation, it can be triggered by finishing the following network commands and procedures: 
· BWP switching, 
· adding/removing any measurement object(s) for intra-frequency with gap, inter-frequency for SSB / CSI-RS L3, inter-RAT (NE-DC)
· adding/releasing/changing a PSCell, 
· activating/de-activating any SCell(s), and 
· LPP positioning request. 
	For UE autonomous Pre-MG activation/deactivation, following criteria need to be checked:         
The need of any configured measurement objects for the gap to perform measurements (inter-frequency, inter-RAT (NE-DC) , intra-frequency with gap) is changed because of any operations below
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s)
	UE supporting Pre-MG needs to support both network-controlled and UE autonomous Pre-MG activation, which is dependent on what the network signals at time of Pre-MG configuration.
	In the context of concurrent MG patterns, the combination of Pre-MG with a permanent MG, latter serving for measurement objects, which are not subject to MG activation/deactivation, is  seen as major use case and should be prioritized by RAN4 over other combinations.


	R4-2119349
	Huawei, HiSilicon
	Proposal 1: The single bit parameter to indicate the status (activation/deactivation) of pre-MG in the RRC IE MeasGapConfig is not needed.
Proposal 2: Additional mechanism to switch a pre-MG to legacy MG or vice versa is not needed.
Proposal 3: For rule based pre-MG activation/deactivation,
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
Whether MG is required for a specific measurement should follow the existing requirements defined for the measurement. 
Proposal 3: For RRC based pre-MG activation/deactivation 
· A single bit is included in each BWP configuration (BWP-DownlinkDedicated) as the pre-configured status of pre-MG when the BWP is active,
· UE combines the pre-configured status associated with active BWPs on all serving cells to derive the pre-MG status,
· For deactivated SCell, UE assumes the pre-configured status of pre-MG is deactivated.
Proposal 4: MAC CE based activation/deactivation is supported, i.e. NW can explicitly indicate a single bit for the status of pre-MG via MAC CE.
Proposal 5: The applicable activation/deactivation mechanism is configured by NW and subject to UE capability.
Proposal 6a: For RRC based or rule based activation/deactivation, the conditions for pre-MG activation/deactivation include: BWP switching, adding/removing any MO(s), adding/releasing a PSCell, adding/releasing any SCell(s) and activating/de-activating any SCell(s).
Proposal 6b: For MAC CE based activation/deactivation, the condition for pre-MG activation/deactivation includes: MAC CE for pre-MG activation/deactivation.
Proposal 7: Pre-MG, when used for PRS or inter-frequency CSI-RS measurement, should be always activated.
Proposal 8: Inform RAN2 that UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG. 
Proposal 9: The delay of activation and deactivation of pre-MG is defined as BWP switching delay plus Delta. The value of Delta is [3]ms.
Proposal 10: Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.
Proposal 11: The transition requirements defined in clause 9.1.6 apply also with pre-MG.


	R4-2119451
	Ericsson
	Measurement scenarios for Pre-MG:
· Observation # 1: Pre-MG should be activated when PRS measurements or with CSI-RS L3 inter-frequency measurements are configured and remain activated until any of these measurements remained configured.
· Observation # 2: The UE when configured with PRS measurements sends the location measurement indication to the gNB if not configured with gaps or if gaps are insufficient.
· Proposal # 1: Pre-MG should be activated when PRS measurements are configured and should remain activated until the PRS measurements remained configured.
· Proposal # 2: Support mechanism to transform Pre-MG to legacy MGP when PRS measurements are configured or legacy MGP to Pre-MG when PRS measurements are deconfigured. Transformation between Pre-MG and legacy MGP is based on:
· Option 1: Explicit signaling from gNB to the UE e.g. 1-bit. 
· Option 2: Implicit rule: Both UE and gNB assumes:
· Pre-MG is transformed to legacy MGP when PRS measurements are configured
· Legacy MG is transformed to Pre-MG when PRS measurements are deconfigured
· Proposal # 3: Pre-MG should be activated when CSI-RS L3 inter-frequency measurements are configured and should remain activated until the CSI-RS L3 inter-frequency measurements remained configured.
· Proposal # 4: Support mechanism to transform from Pre-MG to legacy MGP when CSI-RS L3 inter-frequency measurements are configured or from legacy MGP to Pre-MG when CSI-RS L3 inter-frequency measurements are deconfigured. Transformation between Pre-MG and legacy MGP is based on:
· Option 1: Explicit signaling from gNB to the UE e.g. 1-bit. 
· Option 2: Implicit rule: Both UE and gNB assumes:
· Pre-MG is transformed to legacy MGP when CSI-RS L3 inter-frequency measurements are configured
· Legacy MG is transformed to Pre-MG when CSI-RS L3 inter-frequency measurements are deconfigured
Relation between Pre-MG and Legacy MGP:
· Observation # 3: Any legacy MGP can be configured as Pre-MG using the same parameters e.g. MGL, MGRP.
· Proposal # 5: Support mechanism in the gNB to transform currently configured Pre-MG into legacy MGP or currently configured legacy MGP into Pre-MG with the same parameters e.g. MGL, MGRP. Transformation based on: 
· Option 1: Explicit signaling from gNB to the UE e.g. 1-bit. 
· Option 2: Implicit rule: Both UE and gNB assumes:
· Pre-MG is transformed to legacy MGP when any measurements, which always need gaps, are configured
· Legacy MG is transformed to Pre-MG when any measurements, which always need gaps, are deconfigured
Pre-MG status upon and after RRC configuration:
· Proposal # 6: UE and gNB can determined the status (activation/deactivation) of the Pre-MG after the RRC configuration based on implicit rules.
Pre-MG activation/deactivation procedure:
· Observation # 4: According to the WI objectives the activation and deactivation of the Pre-MG is triggered by DCI/Timer based active BWP switch.
· Proposal # 7: Do not introduce MAC-CE based activation and deactivation of the Pre-MG.
· Proposal # 8: Autonomous/implicit activation and deactivation of the Pre-MG is triggered by DCI/Timer based active BWP switching.
· Proposal # 9: Autonomous/implicit rules for activation and deactivation of the Pre-MG are as follows:
· Pre-MG shall be considered activated by UE and gNB if the SSB configured for measurement is within the new active BWP, or
· Pre-MG shall be considered deactivated by UE and gNB if the SSB configured for measurement is not within the new active BWP.
RRM requirements: transition time due to Pre-MG status (activation/deactivation) change:
· Observation # 5: Activation/deactivation delay for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) should be reasonable to allow the UE to adapt to the new measurement procedure after the active BWP switching e.g. since measurement sampling may be different in the two procedures
· Observation # 6: Activation/deactivation delay for switching between gap-based measurement (activated state) and gapless measurement (deactivated state) should be reasonable to allow the gNB to adapt to scheduling after the active BWP switching e.g. complete on going scheduling in gaps or start scheduling in gaps.
· Proposal # 10: The Activation/deactivation delay (T) (excluding active BWP switching delay) is 10 ms. to account for the change in the Pre-MG status (activated/deactivated) is specifiied.
RRM requirements: measurement period:
· Observation # 7: The delay requirements in section 9.1.6, TS 38.133 for transitions from measurements performed outside gaps to measurements performed within gaps or vice versa does not account for any time to configure the measurement gaps e.g. when switching from gapless to gap-based measurement. 
· Observation # 8: The requirements in section 9.1.6, TS 38.133 apply when the UE is already configured with gaps for certain measurement but after the BWP switching the UE starts using the same gaps also for measurement which was being performed without gaps before the BWP switching. 
· Proposal # 11: The total measurement period (Tmeasure, total) to account for transition time (T) between activation and deactivation of the Pre-MG during the measurement needs to be specified.
· Proposal # 12: Total measurement period (Tmeasure, total) can be expressed in terms of basic measurement period (Tmeasure, basic) and aggregated time consumed due to total number of transitions (N*(T + TBWP switch)) between gapless measurement procedure and gap-based measurement procedure during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N**(T + TBWP switch); where
· N=total number of transitions in the measurement period
· Proposal # 13: In proposal 12, Tmeasure, basic can be expressed as: Tmeasure, basic = MAX(Tmeasure,BWP, Tmeasure,MG); where:
· Tmeasure,BWP=It is measurement period when the measurement is fully performed without measurement gap
· Tmeasure,MG =It is measurement period when the measurement is fully performed with measurement gap.


	R4-2119452
	Ericsson
	CR



Open issues summary and companies views’ collection for 1st round
Sub-topic 0 Using scenarios for Pre-configured measurement gap 
Issue#0-1 Whether shall the preconfigured MG for the positioning measurements beyond Rel16  be discussed in this WI?
[Moderator notes: In RAN1, there is also parallel discussion on the pre-configured gap for positioning enhancement in Rel17. But the purpose and mechanism of the pre-configured gap for them are quite different with these in RAN4 discussed before (e.g. for SSB measurement)]
· Option 1 (Intel, MTK, ZTE): NO. 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	We support Option 1. 
We prefer to treat all Rel-17 feature-specific enhancements (e.g., for positioning) in the corresponding WI (e.g., Rel-17 positioning). After WIs are stable or finalized, we can use some TEI to consider some joint requirements (e.g., positioning + pre-MG), if this can be done in 1 or 2 meetings.  

	Huawei 
	Support option 1.
At this stage we suggest to separately discuss the MG enhancement defined by RAN1 for PRS measurement and the pre-MG defined in this WI, since they are for different motivations and based on different mechanisms. 
On the other hand, it should be possible to use pre-MG feature for PRS measurement based on Rel-16 MG procedure, which is discussed in Issue 1-3.

	ZTE
	Support Option 1.
Even thouth the pre-configured gap for positioning enhancement also discussed in RAN1, we believe the motivations are different between this WI and the RAN1’s. For this WI, positioning enhancement is not our emphasis, so we suggest not expanding the positioning measurement beyond Rel-16.

	E///
	Support option 1.

	vivo
	Support option 1. We share similar with moderator’s comment that besides the term, the content of the two items are quite different. 

	Xiaomi
	Option 1

	Apple
	Support option 1.

	OPPO
	Option 1. 

	Intel
	Option 1

	CATT
	Fine with option 1. 
But we would like to clarify the understanding to see if we are all in the same stage. Option 1 means the pre-configured MG is not applied for R17 positioning measurement. So the pre-configured MG for R17 positioning measurement can be discussed separately in R17 ePOS?

	Qualcomm
	We’re more neutral on this issue. RAN1 has not agreed on the need for MG pre-configuration for low-latency positioning. If it is agreed then RAN4 should do the necessary work to support it. Whether the work is done in R17 NR_pos_enh or MG_enh can be debated when the time comes. 

	Nokia
	We do not support option 1. In our view, Pre-MG provides the appropriate framework for RAN1’s MG request and activation procedures for Rel-17 positioning. RAN4 should thus develop measurement requirements for MAC CE based activation and deactivation. Moreover, RAN4 #100-e meeting achieved consensus to use Pre-MG for positioning measurements, no distinction between Rel-16 and Rel-17 was made. We do not see any rationale why this should be done under the NR positioning Rel-17 WI. We consider Pre-MG to be applicable also for other RS, such as network-controlled CSI-RS L3 inter-RAT measurements in addition to SSB measurements. 
[Moderator: Regarding to the original WID objects, the positioning measurement with pre-MG is out of WI scope. So by default, it could be treated in other separately WI if necessary (e.g ePos). Especially considering the quite diverse solutions for them and limited time to complete this WI, all companies except Nokia are fine to decouple the pre-MG for PRS beyond Rel16. 



Issue 0-2 Using of pre-configured MG for CA
· Option 1(Qualcomm): Limit the scope of pre-configured gaps that are activated/deactivated by BWP switch to the case where the UE is configured in single carrier mode. FFS whether to support pre-configured gaps when deactivated SCCs are configured.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Need more discussions.
We believe single carrier is one typical scenario for pre-MG, but theoretically CA is also doable.

	Huawei
	We do not support option 1.
It is a bit big limitation on the applicability of pre-MG. Technically, the gain of pre-MG is larger for UE configured with CA since MG is per UE or per FR. Also, we do not see clear difficult to support pre-MG with CA (which is discussed in sub-topic 2a).

	ZTE
	We do not support Option 1.
Considering the scenario of CA, more active BWP switch will happen, so supporting pre-configured MG will be more attractive for CA case.

	E///
	In Rel-17 the scope of Pre-MG should be limited for BWP switching on single CC; but the UE can be configured in CA. In future release Pre-MG under BWP switching on multiple CCs can be considered like BWP switching on multiple CCs was addressed in R16. 

	vivo
	Agreements from R4-2105791at RAN4 98bis meeting
· Focus on the scenarios with the pre-configured MG for single CC BWP switching scenario.
· FFS whether to define pre-configured MG for multiple CC BWP switching scenario for NR-CA case 
· Consider this in 2nd stage.
Suggest to focus on finish state 1 work firstly although open for discussion of CA case. 

	Xiaomi
	Similar view as Ericsson, we can focus on single CC first.

	Apple
	Prefer to consider CA scenario in this WI. We don’t see too much extra standardization effort is needed to support pre-MG in CA. RAN4 only needs to discuss criteria of activation/deactivation of pre-MG. 

	OPPO
	Open to consider CA case.  RAN4 can further evaluate the work load of per-MG for multiple CC BWP switching and decide whether to involve it in R17. 

	Intel
	We can still focus on the case with BWP switching on single CC so far. After we conclude the additional effort to supporting the multiple CC BWP switching , we can revisit this issue. 

	CATT
	We are open to consider CA case. And the following agreements in previous meeting need to be clarified. We agreed to focus on single CC BWP switching, but this doesn’t mean only single carrier configured. There may be the case when CA is configured, but BWP switching only occurs on one of the carriers. So actually CA case is not precluded even in the agreement. 
· Focus on the scenarios with the pre-configured MG for single CC BWP switching scenario.

	Qualcomm
	Option 1

	Nokia
	We should not exclude the CA case at this point in time. In our view, the additional specification effort is moderate. We agree to assign priority to finalization of the single CC case and decide this at a later point in time.




Sub-topic 1 Pre-MG configuration
Issue 1-1  How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration  
[Moderator notes: There are two possible pre-MG activation/deactivation status: one is the initial status when being configured; the other is the possible status changed after the configuration which is also discussed in issue2-3 below.] 
· Option 1 (CATT,  Intel, Apple, vivo, Qualcomm ): RRC Signalling 
· Option 2 (Huawei, Ericsson): No explicit signalling needed. 

Recommended WF:  Further discussion needed. Collect companies’ views.
	Company
	Comments

	MTK
	Support Option 2.
Take one example, if we follow the explicit signaling (per-BWP RRC indication), UE will determine the gap status based on its active BWP(s). In this case, we do not see the need to additionally introduce an initial state.

	Huawei
	Option 2
To clarify, what we are talking about is the status indication when pre-MG is configured, i.e. in RRC IE MeasGapConfig, and it is different from the pre-configuration of the status per BWP agreed in last meeting. 

	ZTE
	Support Option 2.
We  do not believe the indication of initial status is necessary.  No matter in the NW indication of activation/deactivation mechanism or the autonomous activation/deactivation mechanism, we can not see the necessity of indication of the initial status.

	E///
	RAN4 already agreed that the initial status of Pre-MG is not fixed. Therefore:
· Either there should be implicit rule or signaling or both.
We are OK with option 2 if the implicit rule is agreed. Otherwise we support signaling (Option 1).

	Vivo
	When the RRC based pre-configuration of BWP status exists, then we agree that extra signalling to further indicate the status is not necessary. We are ok to option 2 after the case is clarified and confirmed. 

	Xiaomi
	Option 2 is preferred, the initial status can be determined by the implicit rule.

	Apple
	To clarify our position. The status of pre-MG shall be determined by the per-BWP RRC indication (if provided) after configuration or BWP switching. Note that the per-BWP indication may or may not be configured together with pre-MG in the same RRC. If this issue is asking whether additional indicator is needed on top of the per-BWP RRC indication to determine the initial status, then we don’t think it is necessary.

	OPPO
	Based on the clarification of option 1, we think if RRC based pre-configuration of the status per BWP was agreed, no need to introduce additional RRC signalling. 

	Intel
	As mentioned in the moderator notes above, if the indication of pre-MG activation after being configured can be based on RRC signaling per BWP as in issue 2-3, we can share the same indication for this initial status also. That is we need not any additional or dedicated RRC signaling for them. 

	CATT
	In our understanding, this issue is not about the additional indication on top of per-BWP RRC signaling. It is about the case RRC based activation method is not used. Because we also agreed the UE autonomous activation method and FFS for MAC CE based activation method. If UE autonomous activation or MAC CE based activation is used, there is no per-BWP indication in pre-MG configuration. Then the initial status of pre-MG is not clear. If it is not indicated, we cannot make sure that the NW and UE are in the same understanding on the pre-MG status. 

	Qualcomm
	Perhaps it should be clarified how this initial status of a pre-configured MG would be used.
Our understanding is that the “initial status” per BWP indicates whether the gap should be activated or deactivated when that BWP becomes the active BWP. Presumably if the UE (and network) use this “initial status” to determine the gap state (active/inactive) for each BWP, then no rules for gap activation/deactivation would be needed. Note, however that this approach would not scale well in CA mode with multiple BWP per carrier. i.e. unless the gap activation state depends only on the active BWP of the PCell (or SpCell).
Other companies please confirm if they have the same understanding.

	Nokia
	We support option 1 based on our proposal 3, with the activation status provided per BWP. This is aligned to previous agreement from RAN4 #100-e:
[image: ]
In our understanding, the network indication about the activation status is optional. 



Issue 1-2 Switching between pre-configured MG and with the current legacy MG
[Moderator Notes: In R4#100e, the open issue on this was agreed: 
· Without considering concurrent MG and on top of the RRC parameter(s) used to differentiate Pre-MG with the legacy MG,
·  FFS whether additional mechanism is needed to switch the configured pre-MG to serve as the same functionaries as the legacy MG (MG is always on).
]

· Option 1 (Ericsson, ZTE, OPPO):
· Support mechanism to transform Pre-MG to legacy MGP 
· Option 2 (CATT, Intel, Huawei, Qualcomm ,xiaomi, Nokia)
· Not needed such mechanism to switch the pre-MG and legacy MG.
· Option 3(OPPO): wait for RAN2’s RRC design


Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Support Option 2. 
In our view, “RRC parameter(s) used to differentiate Pre-MG with the legacy MG” means that network can already use RRC to transform the legacy gap into pre-MG. We suggest to keep only this RRC-based transformation in Rel-17. 

	Huawei
	Option 2.
The switching can be done via RRC reconfiguration, and we see no need for additional mechanism.

	ZTE
	Support Option 1.
We understand the significance of supporting the transform mechanism between Pre-MG and legacy MG is that MG configuration/reconfiguration is perhaps more frequent than carrier or BWP configuration/reconfiguration. As a result, it is possible that a Pre-MG has been configured. However, due to the update of the carrier or BWP configuration, the Pre-MG needs always on. In this case, the Pre-MG configured previously should be transformed into a legacy MG. The same applies to the transform from legacy MG to Pre-MG.

	E///
	Support Option 1. 
To HW: 
Without transformation mechanism, the NW has to deconfgured Pre-MG and reconfigure legacy MGP even if the MGRP and MGL are the same. But transformation mechanism will significantly reduce delay and overheads.
We are fine to have RRC signaling to transform. Signaling details are up to RAN2 to decide.

	Xiaomi
	Support option 2, the transformation can be done by RRC reconfiguration procedure.

	Apple
	No strong view. But we would like to clarify that the transformation (if supported) shall be done in the manner faster than RRC, such as MAC-CE based. Otherwise, it is meaningless to have such transformation, since NW can simply cancel the pre-MG and configure a legacy in the RRC.
With above clarification, we can see some use case of allowing such transformation, e.g. PRS measurement. However, allowing MAC-CE based activation/deactivation can also achieve the same purpose. 

	OPPO
	Slightly prefer option 1. RAN2 is considering the same RRC configuration and parameter for per-MG and legacy gap. If it was agreed, mechanism to transform Pre-MG to legacy MGP is necessary, regardless of RRC or MAC-CE based. This important message should also be sent to RAN2 for better design.

	Intel
	Option 2. Both pre-MG and legacy can be reconfigured by RRC message independently. For example, after the new RRCReconfiguation message for pre-MG received  by UE, UE can assume that the obsolete legacy MG is no more valid. We don’t think any deconfiguration is needed. 

	CATT	
	Support option 2. The current differentiation signaling can already do this transformation. 

	Qualcomm
	This proposal is essentially an RRC-based activation/deactivation mechanism. Is it within scope? We continue to support option 2.

	Nokia
	We support option 2. We do not see any benefit in the transformation mechanism over the RRC reconfiguration, since this assumes the scenario of alternating Pre-MG with legacy MG but it is unclear on which basis. We rather assume that Pre-MG and legacy MG should co-exist, in the framework of concurrent MGs. It is also noted, this alternating scenario is not covered in the WID.



Issue 1-3 The exact configuration of Pre-MG used for PRS measurement
· Option 1a(CATT, Ericsson, vivo, xiaomi) Always be activated and no need to indicate PRS measurement to the serving cell 
· Option 1b (Huawei): Always be activated and UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG
· Option 1c (Apple): UE shall always indicate serving cell about the PRS measurement when it is configured with pre-MG. UE shall also indicate serving cell when PRS measurement is finished
· Option 1d (CMCC): Always be activated and need to indicate PRS measurement to the serving cell. But no need to introduce new indication, LocationMeasurementIndication can be reused.
· Option 2 (Nokia): a UE shall NOT assume that Pre-MG for PRS measurements is always activated. UE sends an indication to serving cell, requesting the activation of the Pre-MG, which is granted by the gNB using DL MAC CE based MG activation command

[Moderator notes: hereby companies can clarify PRS measurements is for Rel16 or beyond Rel16. We assumed the using scenario for PRS measurement beyond Rel16 can be handled in issue 0-1. ]

	Company
	Comments

	MTK
	Support Option 1a. 
As discussed in Issue 0-1, we suggest to move this discussion to Rel-17 positioning, as RAN1 is already having some similar discussions.

	Huawei
	Option 1b and 1c.
We are talking about PRS measurement based on Rel-16 procedure.
On option 1a, if UE does not indicate gNB about the PRS measurement, gNB may deactivate the pre-MG based on the need for MG from RRM measurement. The indication could be done using existing RRC procedure of Location measurement indication, but UE should always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG.
On option 2, we agree that UE shall NOT assume that pre-MG is always activated, and this is why we propose UE should always indicate gNB about the start and complete of PRS measurement. However, the gNB grant is not necessarily based on MAC CE and this depends on the outcome of Issue 2-3. 

	ZTE
	We believe the NW should try to avoid configuration Pre-MG for PRS measurement.
Overview the #0—25 gap pattern configuration, unfortunately the MGL for PRS measurement(#24, #25) is much longer than others(#0—23), so during each PRS measurement opportunity, UE has to measure all Mos with gap, which will leads to unnecessary interruption for such Mos even the SSB/CSI-RS can be fully contained by current active BWP in frequency domain.


	E///
	Support Option 1a. 
There is already RRC signaling for the UE to indicate the NW about the PRS measurements. The current signaling will still be used to indicate the NW that PRS measurements are done. Then NW can assume that status is always activated and does not schedule the UE in gaps.

	Vivo
	We understand the concern from Huawei however we think the serving cell will know the status based on what we have current. 
Ok with option 1a

	Xiaomi
	Support option 1a, the existing signaling (LocationMeasurementIndication) can indicate the start/stop PRS measurement, we donot see the necessity to have additional indication for PRS measurement.

	CMCC
	We agree that UE need to indicate PRS measurement to the serving cell, but our view is that no new indication is needed, since the LocationMeasurementIndication message is already used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps. Our proposal in our contribution is summarized as following:
Option 1d: Always be activated and need to indicate PRS measurement to the serving cell. But no need to introduce new indication, LocationMeasurementIndication can be reused.
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	Apple
	Support option 1c. To clarify, in option 1c we don’t expect additional indication for PRS measurement. Existing LocationMeasurementIndication can be used. However, UE is not mandated to always indicate PRS measurement to the serving cell, at least to our understanding. Our intention is to make sure that UE shall inform NW on PRS measurement.

	OPPO
	Option 1a is fine. The current method for PRS measurement can be reused.

	Intel
	Option 1a. 

	CATT
	Support option 1a. The indication for PRS measurement to serving cell is already supported in current specification. No additional indication is needed due to pre-MG configuration. 

	Qualcomm
	We would support option 2. We also OK to wait for RAN1 to agree on MG pre-configuration.

	Nokia
	We support option 2. Pre-MG should be activated and deactivated, while configured for positioning measurements. We do not agree to make a case distinction between Rel-16 and Rel-17 NR positioning. For instance, the UE may receive repeated or periodic positioning requests, and hence fast activation and deactivation of the MG is needed rather than reconfiguration.


Issue 1-4 The exact configuration of Pre-MG used for CSI-RS measurement
· Option 1 (CATT, MTK,CMCC, Intel, Huawei, xiaomi, Ericsson): pre-MG is always activated after being configured.
· Option 2(Nokia): a UE shall NOT assume that Pre-MG for CSI-RS L3 inter-frequency measurements is always activated
· Option 3 (Apple, ZTE) No need to use pre-MG to perform CSI-RS L3 inter-frequency measurement.

	Company
	Comments

	MTK
	Support Option 1.
Just want to be clear on “Pre-MG used for CSI-RS measurement”. Without consider concurrent gap, we do not have any association to tell UE to use the pre-MG for CSI-RS L3 measurement. Therefore, as long as CSI-RS based L3 measurement is configured, UE will assume the pre-MG is always activated.

	Huawei
	Option 1.

	ZTE
	Support Option 3.

	E///
	Support Option 1. CSI-RS L3 inter-frequency measurements always need gaps so if this measurement is configured then Pre-MG has to remain activated all the time until this measurement is deconfigured.

	Vivo
	Ok with option 3, can compromise to option 1

	Xiaomi
	Support option 1

	CMCC
	Option 1.

	Apple
	Prefer option 3. Technically we agree that once pre-MG is ON, it can be used for CSI-RS inter-freq measurement. However, both pre-MG and CSI-RS MO are configured by RRC (different from PRS measurement). It is unclear to us whey NW would still configure pre-MG instead of legacy MG when configuring gap-based CSI-RS MO. Note that gap is always needed for CSI-RS inter-freq measurement and it won’t be changed upon BWP switching. 

	OPPO
	Option 1. Pre-MG used for CSI-RS L3 inter-frequency measurement should be assumed as always activated. It is up to NW to configure Pre-MG or legacy MG for CSI-RS L3 inter-frequency measurement.

	Intel
	Option 1.
@Apple, as we discussed before it is not expected that NW configure the pre-MG with always ON instead of legacy MG. But in order to any restriction on NW, it is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency

	CATT
	Support option 1. It has been agreed in last meeting the pre-MG can be used for CSI-RS based measurement. Option 3 is conflicted with the agreement. 

	Qualcomm
	Not clear what would be the advantage of using a pre-configured MG in this case. For option 1, what would be the gap activation mechanism?

	Nokia
	We support option 2. In case of network-controlled activation of CSI-RS L3 inter-RAT measurements, fast activation and deactivation should both be enabled. 
To Apple: 
Applying Pre-MG for CSI-RS L3 inter-RAT measurements has the advantage that it avoids the need for subsequent reconfiguration once de-configured, hence it allows lower measurement latency.




Sub-topic 2 Pre-configured MG activation/deactivation
Issue 2-1 Conditions for pre-MG activation/deactivation
[Moderator notes: In R4#100e one of remaining issues related to pre-M G activation procedure is:
Conditions for pre-configured MG activation/deactivation 
· FFS if additional conditions beside BWP switching for pre-configured MG activation/deactivation shall be considered 
· Option 1: pre-configured MG activation/deactivation can be triggered by  finishing the following network commands and procedures: BWP switching, adding/removing any measurement object(s), adding/releasing/changing a PSCell, activating/de-activating any Scell(s).
· Option 2: pre-configured MG activation/deactivation is triggered ONLY by the DCI/Timer based BWP switch in accordance with the WID objective # 1.
· Other options not precluded
 ]
· Option 1 ( Huawei, CMCC,xiaomi): pre-configured MG activation/deactivation can be triggered by : 
· BWP switching, 
· adding/removing any measurement object(s), 
· adding/releasing/changing a PSCell, activating/de-activating any Scell(s).
· Option 1a(vivo) : The activating/de-activating of any Scell(s) could be included into the conditions which impacts Pre-MG activation/deactivation status.
· Option 2(Nokia): For network-controlled Pre-MG activation/deactivation, it can be triggered by finishing the following network commands and procedures: 
· BWP switching, 
· adding/removing any measurement object(s) for intra-frequency with gap, inter-frequency for SSB / CSI-RS L3, inter-RAT (NE-DC)
· adding/releasing/changing a PSCell, 
· activating/de-activating any Scell(s), and 
· LPP positioning request
· Option 3 (CATT, Ericsson, OPPO): ONLY by the DCI/Timer based BWP switch 
· Option 4(Intel, ZTE) The conditions for pre-MG activation/deactivation switching above (Option 1,1a,2,3) is ONLY applicable for the SSB based measurement
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	We are fine with Option 1.
To make it even simpler, any change (add/release/switch) on active BWP or MO configuration may trigger the activation/deactivation for pre-MG.

	Huawei
	We support a combination of option 1, 1a and 2, and the full list could be 
· BWP switching, 
· adding/removing any MO
· adding/releasing/changing a PSCell and Scell, 
· activating/de-activating any Scell(s), and 
· LPP positioning request
On option 3, it is not clear how pre-MG would work if only BWP switch is considered for activation and deactivation. For example, if one MO which requires MG is added, should the pre-MG be activated?
On option 4, what would happen to the status of pre-MG when CSI-RS is configured?  

	ZTE
	If not considering PRS and inter-frequency CSI-RS measurement, Option 1 is enough. 
If further considering the support of pre-MG for PRS measurement and inter-frequency CSI-RS measurement, the pre-MG should be also activated for each PRS occasion and inter-frequency CSI-RS occasion.

	E///
	Option 3. This is line with the WID objective. Other triggering conditions can be considered in future release.

	Vivo
	Based on the conclusion of RAN4 98bis, for stage 1, we can consider 
· BWP switching, 
· adding/removing any MO
for further stages, we can consider all items based on option 1, 1a and 2 as listed by Huawei

	Xiaomi
	Option 1, and we also support the full list proposed by Huawei. For option 3, if there is any change for MO configuration, the statue of pre-MG is needed to be updated.

	CMCC
	The key consideration on the activation/deactivation of pre-MG is whether MG is needed or not. As for the MG is needed or not, it is not only related with the BWP switching, but also depends on the MO configuration, adding/releasing/changing a PSCell, activating/de-activating any Scell(s). These conditions which have impact on the activation/deactivation of Pre-MG need to be considered.

	OPPO
	Actually, any change on active BWP or MO configuration may trigger the activation/deactivation for pre-MG, including RRC based BWP switching and the list in option 1. The question is whether we shall consider all the cases in R17 scope as ONLY DCI/Timer based BWP switch are allowed in the WID.

	Intel
	Firstly we support the option 3.
Also in the exact conditions list, for some of conditions (e.g. adding/removing any MO, 
adding/releasing/changing a PSCell and Scell ) which need the RRC reconfiguration procedure, NW can configure and activate the pre-MG in the same RRC message. That is under such conditions, the benefits of pre-MG (e.g. save the configure time ) will be vanished. We can deprioritize such scenarios in Rel17, which is also aligned with the object of WID.
So, we prefer Option 4 also. 

	CATT
	Support option 3. Firstly it is already stated in WID that pre-MG is only for DCI/timer based BWP switch. Secondly, the activation procedure for other conditions is is different from the procedure that we are discussing. We should not extend the scope of this feature discussion. 

	Qualcomm
	We understand that here we are talking about rule-based activation/deactivation of pre-configured MG. Option 1 would make sense in that case.
Question for the supporters of option 3: We assume with option 3 the network would signal the activation status of the pre-confgured MG for each BWP. Wouldn’t that activation status have to change, e.g. based on the configured measurement objects? If so, then the MG activation status per BWP would have to be updated when there’s RRC reconfiguration. Correct?

	Nokia
	Option2. We see a clear benefit in applying Pre-MG activation / deactivation for these additional conditions. It is noted RAN4 #100-e had agreement on use of pre-MG for PRS measurements and CSI-RS L3 inter-frequency measurements. 



Issue 2-2 Rules of for UE autonomous Pre-MG activation/deactivation 
[Moderator notes: the agreements in the last meeting are:
· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provide
]
· Option 1 (CATT, Intel, Apple, Huawei, Nokia) : According to applicability rules for measurement gap for SSB, CSI-RS L3, [PRS] in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated.
· Option 1a (Ericsson,ZTE, xiaomi): Define Pre-MG activation/deactivation criteria as
· The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching
Recommended WF:  Further discussion needed. Collect companies’ views.  
[Moderator notes: Option 1 is more general rules. Option 1a is one of embedment of Option 1 when the measurement is based SSB gap/gapless]
	Company
	Comments

	MTK
	In general, both Options 1 and 1a are fine to us, as they are only high-level descriptions. 
However, as RAN4 is going to work on more and more complicated scenarios (pre-concurrent gap, pre-NCSG, … ), we may need to list all scenarios to avoid confusion in the future.

	Huawei
	Option 1.
In our view, option 1 is addressing a special case where SSB is measured and the need for MG is changed due to BWP switching. There could be other RS to be measured and other conditions which triggers the change in the need for MG. In fact, RAN4 has defined the rule for each measurement when the measurement should be performed with MG and when not, and we not need to redefine any rule for each measurement. 

	ZTE
	Support Option 1 and 1a.

	E///
	We support option 1a. It clearly defines the rules/conditions under which UE uses gaps or not. The conditions are unambiguous for both UE and NW.
Option 1 is very vague. 

	Vivo
	Fine with option 1 and option 1a. 

	Xiaomi
	Both option 1 and option 1a is fine for us.

	Apple
	Prefer option 1 considering forward compatibility.

	OPPO
	For the case only per-MG for single BWP switching, option 1a is preferred. Considering forward compatibility and joint requirements, option 1 is also fine.

	Intel
	Option 1 can be agreeable. And the detailed rules as MTK suggested can be implemented individually   

	CATT
	Support option 1. Option 1a is only for SSB measurement, but CSI-RS and PRS measurement is missing. 

	Qualcomm
	Option 1. Details need to be discussed.

	Nokia
	We support option 1. This discussion refers to conditions in issue 2-1.


Issue 2-3 How can pre-configured MGs activation status be indicated
· Option 1 (Intel, Ericsson, ZTE, xiaomi, OPPO) RRC message
· Option 2 (CATT, Nokia): MAC CE based
· Option 2a(Qualcomm, Apple) : MAC CE based supported for PRS-based measurements ONLY
[Moderator notes: if the PRS measurement with pre-configured MG beyond R16 are discussed in other Wis (e.g. Rel17 pos enhancement), Option 2a can be removed.]
· Option 3(Huawei) both RRC message and MAC can be supported
· 
Recommended WF: Further discussion needed. Collect companies’ views.  

	Company
	Comments

	MTK
	Support Option 1.
As discussed in Issue 0-1, we suggest to move PRS-specific enhancement to Rel-17 positioning, as RAN1 is already having some similar discussions.

	Huawei
	In our understanding, option 1 was already agreed in last meeting.
The question is whether to support MAC CE based activation and deactivation, and our first preference is ‘yes’ since it is more robust compared to RRC based approach. However, considering the timeline and the impacts to other WG, we can compromise to option 1. 
Option 2a is pending on Issue 0-1.

	ZTE
	Support Option 1.

	E///
	Option 1. 

	Vivo
	Option 1. 

	Xiaomi
	Support option 1

	Apple
	Similar view with HW. Option 1 has already been agreed in RAN4#100e. On top of that, we think MAC-based activation/deactivation can somehow benefit PRS measurement. However, considering timeline, we are also fine to postpone this. 

	OPPO
	Option 1 is preferred at this stage. MAC-CE based method can be an optimization which can be further discussed for other cases, e.g, PRS, MUSIM gap.

	Intel
	We support the RRC based signaling. For the proponent of Option 2, please find more clarification on such mechanism below. 


Shortly, the indication by RRC message was piggybacked by the RRC configuration IE when pre-MG was initially configured. Thus, in such mechanism UE need NOT to decode any RRC message when checking the pre-MG status after the activated/deactivated condition (e.g. BWP switching) were triggered. The argument to support MAC CE based [R4-2117351, R4-2119394] is not valid because the MAC CE based approach needed longer processing time than this semi-persistent RRC signaling (e.g.  at least about 3ms MAC CE processing time)
Therefore, in our view, RRC based signaling is better than MAC-CE if Rel17 positioning will not considered in this WI. 

	CATT
	Support option 2. Option 1 is agreed in last meeting. This issue should be related to whether MAC CE based activation method can be supported. We suggest to support also. 

	Qualcomm
	Support options 1 (Although this may not scale well for CA mode, See issue 1-1) and 2a.

	Nokia
	Option 2. MG activation / deactivation should be based on MAC CE since it allows faster activation/deactivation vs. RRC signalling. This is also aligned with the previous RAN1 agreement for DL positioning selecting MAC CE for MG activation and MG request. In our view, RRC signalling option for MG activation/deactivation should thus be removed, as there are drawbacks vs. MAC CE based signalling. However are open to configure both signalling methods for activation/deactivation at time of Pre-MG configuration. 


Issue 2-4 Necessity to introduce the autonomous (de)activation criteria 
· Option 1 (MTK): Whether the WI can be claimed as finalized if no consensus achieved for these criteria.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	We would like to hear companies’ view, given that RAN4 already agreed to introduce explicit RRC-based per-BWP indication.

	Huawei
	RAN4 has agreed to support both signaling based and rule based activation and deactivation, and we should stick to the agreement. 

	ZTE
	From our perspective, only autonomous activation/deactivation mechanism complies with the motivation of pre-MG. So, it really should be supported. Meanwhile, similar view as Huawei, the two mechanisms have been agreed during last meeting. 

	E///
	Agree with ZTE that autonomous activation/deactivation mechanism is the most fundamental mechanism and inline with WID objective. Also RAN4 has agreed to have both mechanisms. 
So WI completion requires that autonomous activation/deactivation mechanism is supported. 

	Xiaomi
	We are fine to have both RRC-based and autonomous based activation/deactivation mechanism. And we think the UE capability is needed to indicate whether the autonomous based activation/deactivation mechanism is supported or not.

	OPPO
	Fine to keep both signaling based and rule based activation and deactivation

	Intel
	In our understanding, the working efforts for such autonomous mechanism come from issue 2-2. 

	CATT
	It has been agreed to introduce UE autonomous activation, then it should be included in WI completion. 

	Qualcomm
	By autonomous activation we understand that it is the same as rule-based activation/deactivation. If rule-based approach is not supported, then the alternatives being discussed are those in issue 2-3. RRC indication does not seem to be well-suited for CA mode (unless the pre-configured gap activation/deactivation depends only on the active BWP of the PCell or SpCell). Also, RRC signaling would be needed to update the gap activation status per BWP for all the conditions listed under option 1 in issue 2-1.

	Nokia
	We agreed to specify both mechanisms. The rules should thus correspond to the conditions agreed for activation/deactivation. 



Issue 2-5 Applicability of different activation/deactivation mechanisms
· Option 1 (Huawei, Intel, Apple, xiaomi) define separate UE capabilities for different activation/deactivation mechanisms
[Moderator notes: the proponents of Option1 can also provide the views on the question below.
“If UE can’t support the NW singlaing based activation indication, what kind of activation/deactivation mechanism shall be supported by default ? ]
· Option 2 (Nokia): UE shall support both network-controlled and UE autonomous Pre-MG activation. No need to introduce the separated UE capability. 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Support Option 1. 
In our view, when UE report the capability, it has to choice one of the supported activation/deactivation mechanisms, i.e., conditional mandatorily reported. If none of the mechanism is supported, this means UE does not support pre-MG.

	Huawei
	Option 1. 
On the question from the moderator, we understand when NW needs to take into account UE capability about the supported activation/deactivation mechanisms, and UE needs to support at least one of activation/deactivation mechanisms.

	ZTE
	Support Option 1.
If UE reports supporting the two mechanisms, NW can decide which mechanism would be used. It is not reasonable to bundling the two UE capabilities.

	E///
	Option 1.

	Xiaomi
	Option 1, regarding the UE capability, we have one question for clarification, whether the RRC-based activation/deactivation mechanism should be supported as UE capability?

	Apple
	Support option 1. 

	Intel
	Option 1

	CATT
	We are fine with that UE report which mechanism is supported. But it doesn’t mean we need separate UE capability. It can be one UE capability to indicate whether UE support pre-MG. if UE report the support of pre-MG, it means at least one mechanism is supported. 

	Qualcomm
	Option 1

	Nokia
	We support option 2. In our view, it is network decision how to configure Pre-MG operation given that there are two mechanisms, which are in our view mutually exclusive. There is no rationale to configure separate UE capabilities, as the network would be enforced to select a specific mechanism.



Sub-topic 2a Pre-configured MG activation/deactivation under CA 
Issue 2-1a How can the activation/deactivation status of pre-configured MGs be indicated in case of CA
· Option 1（Apple）:
· as long as MG shall be activated according to any active BWP, then UE shall activate the MG.
· [bookmark: _Ref85308354]Option 1a (MTK)
· [bookmark: _Ref85308356]When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
· When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF. 
· Option 1c(Huawei): For RRC based pre-MG activation/deactivation 
· A single bit is included in each BWP configuration (BWP-DownlinkDedicated) as the pre-configured status of pre-MG when the BWP is active,
· UE combines the pre-configured status associated with active BWPs on all serving cells to derive the pre-MG status,
· For deactivated Scell, UE assumes the pre-configured status of pre-MG is deactivated.
· Option2 (Apple): to determine the activation status of pre-MG according to SpCell. 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Support Option 1a.
A further clarification is that Option 1a focuses on active DL BWPs only.

	Huawei
	We can support option 1a. 
Option 1a and 1c are based on same principle, but option 1a further considers per-FR gap, so it is more complete than option 1c. 

	ZTE
	Support Option 1a.

	E///
	Support Option 2. In R17 RAN4 should consider BWP switch on single CC but it can be in CA.

	Vivo
	Prefer option 1a

	Apple
	Our propose is not correctly reflected in option 1 (see R4-2117458 proposal 5). Sorry about not pointing this out before the meeting. Try to merge option 1a, 1b and 1c:
· A single bit is included in each BWP configuration (BWP-DownlinkDedicated) as the pre-configured status of pre-MG when the BWP is active,
· When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
· When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF. 
· For deactivated Scell, UE assumes the pre-configured status of pre-MG is deactivated.


	Intel
	We are fine Option 1a. 

	CATT
	Fine with the principle in option 1a. but if we indicate the association between each BWP and carrier, there will be too many combinations. The signaling overhead in pre-MG may be large. 

	Qualcomm
	See sub-topic 2, issue 2-2. No need to discuss it twice.

	Nokia
	We agree on the Apple proposal above to use this as baseline for CA case. This is independent of the signalling method used for MG activation/deactivation. 
Issue should be renumbered like the following one.


· 

Issue 2-2a How can the activation/deactivation status of pre-configured MGs be indicated in case of DC
· Option 1（Apple）：UE and the other node shall assume per-MG is always ON regardless of the actual status.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	The intention of Option 1 is fine, but we would even prefer to specify this in RAN2 spec to limit network configuration rather than to specify the UE behavior in RAN4 spec.

	Huawei
	RAN4 has agreed in R4-2103677 to de-prioritize MR-DC for pre-MG, so we suggest not to further discuss the MR-DC case for pre-MG. 

	ZTE
	Need further study.

	E///
	Agree with HW that pre-MG in MR-DC is not considered in the 1st phase.

	Vivo
	FFS 

	Apple
	Agree that pre-MG in MR-DC in 1st phase shall be deprioritized. However, we are not sure if we are still in phase 1, since some earlier agreement regarding timeline implies the 2nd phase starts from this meeting. Nevertheless, our intention is not to push pre-MG for MR-DC. We just want to make sure that this factor is considered if MR-DC is supported. 

	Intel
	Can be FFS. So far we can focus on the single carrier case firstly. 

	CATT
	Same view as Huawei. 

	Qualcomm
	OK to de-prioritize MR-DC.

	Nokia
	We have same understanding as Ericsson and Apple. In our view the 2nd WI phase has started at this meeting, so MR-DC is in the scope in our view. However, we are ok to discuss this with lower priority and investigate this further once single carrier and CA cases are more stable.


 
Sub-topic 3 RRM requirements
Issue 3-1 Activation/Deactivation Delay
Issue 3-1-1 The additional transition time for Activation/Deactivation Delay
[Moderator notes: the agreements in the last meeting are:
“Additional transition time (T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.”
Therefore, in this meeting, we can discuss the exact the value of T
]
· Option 1(Huawei): [3]ms 
· Option 2(Apple):T=3~5ms
· Option 3(Ericsson, MTK):T=[10ms]
· Option 4 (Qualcomm): For rule-based MG activation/deactivation triggered by BWP switch, the additional transition time (T = TBD) on top of the BWP switching delay (previously agreed by RAN4) should budget for additional time to evaluate the MG activation/deactivation rules.

Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	One clarification to our proposal (sorry for not commenting in last week).
In our proposal, the starting time of the 10ms is the slot UE receives the DCI for BWP switch, not the ending point of BWP switch. The intention is to align with RRC processing delay. Therefore, we suggest to treat our proposal as Option 6:
· Option 6 (MTK): T=10ms – BWP switch delay

	Huawei
	We support option 1 (3ms) but we are open to other values.

	E///
	We support Option 3. We can also compromise between 5 and 10 ms.
Agree with QC that T is the additional transition time needed on top of BWP switching delay after the BWP switch triggered the activation/deactivation. 



	Vivo
	Ok with the value of option 2

	Xiaomi
	Support option 6, we have similar view as MTK, UE need to release and apply the related Pre-MG configuration before and after BWP switching, which we think is similar as RRC processing procedure. Thus, we propose the RRC processing delay can be assumed for pre-MG activation delay. 

	Apple
	Fine with option 1 and 2. Open for further discussion.

	OPPO
	OK with Option 1 or 2.

	Intel
	Option 1,2, 6 can be fine for us.

	CATT
	Fine with option 1or option 2. The BWP switch delay is only 3ms. 

	Qualcomm
	FFS if concurrency of multiple factors needs to be taken into account to update the MG activation/deactivation status (e.g. see option 1 under Sub-topic 2, issue 2-1).

	Nokia
	Option 1 or 2 should be selected, as this is additional delay on top of BWP switching delay.


Issue 3-1-2 Start point of Activation/Deactivation Delay
· Option 1(MTK):  validate the change of pre-MG status 10ms after receiving the BWP switch request from network. 
· Option 2 (Huawei) Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay
· Option 2a(vivo): Additional transition time (T = TBD) is added on the top of BWP switching only when the status of Pre-MG is changed. When the status of Pre-MG is not changed, i.e., from deactivation to deactivation state or from activation to activation state after a BWP switch, additional transition time is not added or is 0.
· 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Support Option 1. 
We are also fine with Option 2 and 2a. 

	Huawei
	Option 2 and 2a.
To clarify, option 2 is about when activation and deactivation would take effect and it is not about the start point of activation/deactivation delay.
We think there could be two options for the start point of activation/deactivation delay:
· The time when UE receives BWP switching request (option 1)
· The time when UE finishes BWP switching
We need more time to check which one is better.

	E///
	Option 2 is OK. With the understanding that: 
· Activation delay = BWP switch delay + T (transition time)

	vivo
	Ok with option 2

	Xiaomi
	We think the time when UE receives BWP switching request can be considered as the start point. In addition, as discussed in issue 2-1, BWP switching is one of the condition to trigger pre-MG activation/deactivation procedure. The start point for other conditions should also be considered.

	Apple
	Option 1 depends on issue 3-1-1. Option 2 and 2a are generally ok. Just one comment on option 2, which seems incomplete to us since only activation is considered. For deactivated, take SMTC based measurement for example, it should be the first SMTC occasion rather than gap occasion.

	Intel 
	According to the last meeting agreement, the acviation delay shall include the BWP switching delay. So the start point shall be defined as:
· The time when UE receives BWP switching request (option 1)


	CATT
	The starting point should be the time when UE receives BWP switching request based on the following: 
· Activation delay = BWP switch delay + T (transition time)
And we are fine with option 2a. 

	Qualcomm
	Similar to Ericsson’s comment but considering other types of activation triggers (e.g. change in MOs).
Option 2 with the understanding that activation delay could depend on the type of triggering event.
e.g. for BWP switch: Activation delay = BWP switch delay + T (transition time)

	Nokia
	Option 2 and 2a.

	Modertor
	Option 2a is target to other issue (3-1-1)




Issue 3-2 Measurement period
Issue 3-2-1 The applicable scenario of the measurement period with pre-MG measurements

[Moderator notes: according to the proposals in this meeting on the measurement period with pre-MG, we need firstly to consider the necessary requirements for pre-MG measurement period, e.g.
· Case 1: requirements for the measurement with deactivated pre-MGs only.
· Case 2: requirements for the measurement with activated  pre-MGs only
· Case 3: requirements for the measurement with both activated and deactivated pre-MGs
Companies can provide your views on these scenarios which shall be defined the measurement period requirements
]

Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	In our view, we do not need to create new requirements for pre-MG. We only need to clarify in the spec about which requirements to follow when the pre-MG is ON and when the pre-MG is OFF. For an example, we can re-use the Kp factor from intra-frequency delay requirements without SMTC overlapped with gap when the pre-MG is OFF.

	Huawei
	We support case 3 as mentioned by moderator.
However, we do not think new requirements are needed. When pre-MG is deactivated, then the measurement requirements are same as for the case when legacy MG is not configured in Rel-16. When pre-MG is activated, then the measurement requirements are same as for the case when legacy MG is configured in Rel-16.

	E///
	When there is transition between activated and deactivated gaps, the activation delay needs to be added to the measurement period. This applies if the UE will continue the measurement after the transition. 

	Xiaomi
	Similar view as MTK, there is no need to create new requirements for pre-MG.

	Apple
	RAN4 can refer to existing gap-less and gap-based RRM measurement requirements. To Ericsson, we agree that in case MG occasion comes earlier than expected (before activation is completed), additional delay needs to be considered. However, we cannot simply add activation delay to measurement period. Instead, UE needs another measurement opportunity (such as one MGRP). Besides, we are wondering if this can be captured using some general wording such that we don’t need to touch existing tables.

	OPPO
	The measurement period for Pre-MG and transition delay between activation and deactivation can be decoupled. For measurement period, we think the 3 case can all be supported based on further clarification on legacy requirements. 

	Intel
	We prefer to define the pre-MG requirements by referring the existing measurements for gapbased and gapless. 

	CATT
	Share the same view as MTK. We need to clarify the current measurement period requirement when pre-configured MG is on or pre-MG is off or the requirements when there is status transition during the measurement period. 

	Qualcomm
	Similar view as Huawei. Perhaps some clarifications about requirements applicability with MG transient behavior will be needed.

	Nokia
	We support case 3. The general principle mentioned by Huawei to adopt legacy MG requirements for Pre-MG is supported. Whether and how to take into account transitions between Pre-MG active state and deactive state for the measurement period as mentioned by Ericsson needs further discussion in our view.



Issue 3-2-2 The start point of measurement report period
· Option 1 (MTK):
· UE re-starts a new measurement period once the pre-MG status changes. It is up to UE whether to reuse any measurement samples prior to activation/de-activation of the pre-MG to trigger a measurement event.
· Option 2 (Intel) : 
· The measurement delay can be started from the first pre-MG being activated.

Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	Support Option 1, as the ON/OFF status change may require UE to re-calculate the measurement schedule for both intra and inter-frequency layers.

	Huawei 
	We can support option 1.
Option 2 is only addressing the case when pre-MG is activated, while option 1 is more complete. We understand the two options are based on the same principle. 

	E///
	We prefer that the UE continues the measurement after the transition. We do not see any reason to start the measurement from scratch after the transition. We are ok to consider some margin due to transition as in issue 3-2-3.

	Apple
	Option 1 is acceptable to us, although we see some room for further improvement.

	Intel
	Can be FFS.

	CATT
	In issue 3-2-1, we suggest to define the requirement when there is status transition during the measurement period. How to define the requirements in this issue need further study. 

	Qualcomm
	FFS

	Nokia
	We support option 1. We share Apple’s view.


Issue 3-2-3 The components included in measurement report period
· Option 1(CATT, Intel): The measurement delay with pre-configured MG can be defined depending on whether there is activation/deactivation status changed within a period of measurement report. E.g.
· Intra-frequency measurement requirement in 38.133 per sample * N + Inter-frequency measurement requirement in 38.133 per sample * M + K *transition time
· Option 1a(CATT,xiaomi): use the measurement requirements with longer delay
· Option 2(Ericsson, ZTE): Tmeasure, total = Tmeasure, basic+ N* (T + TBWP switch); where
· N=total number of transitions in the measurement period
· Option 3(Qualcomm): 
· Measurement period duration for NR intra-frequency and inter-frequency measurements, CSI-RS L3 measurements, and NR positioning measurements within legacy MG can be used as baseline for the same measurements when performed within pre-configured MG.
· For NR measurements and CSI-RS L3 measurements, measurement period (delay) requirements without gaps would depend on whether a pre-configured gap is activated if some measurement occasions overlap with gap instances.
· For PRS-based positioning measurements performed within pre-configured gaps, measurement requirements apply only when the gap is active throughout the whole measurement period. FFS the behavior when the gap is deactivated during the measurement period.

	Company
	Comments

	Huawei
	We do not support any option here, and we think the measurement requirements with pre-MG can be addressed by Issue 3-1 (when pre-MG status is not changed) and 3-2 (when there is a change in the pre-MG status).

	ZTE
	We support Option 2.

	E///
	We support Option 2. 

	Vivo
	Option 2 can be used as a base with clarification for cases listed in option 3

	Apple
	FFS. It depends on 3-2-2, besides:
For option 1, it shall depend on gap-less or gap-based measurement requirements, instead of intra/inter-freq requirement, since BWP switching won’t make an intra-frequency measurement become inter-frequency measurement, and vice versa. Besides, we cannot simply add K *transition time with reason provided in 3-2-1.
For option 2, Tmeasure, basic needs to be clarified. Similarly, (T + TBWP switch) cannot be used to consider transition between ON/OFF with reason provided in 3-2-1.

	Intel
	Can be FFS.

	CATT
	Need further study until the UE behavior after status transition is clear. 

	Qualcomm
	Option 3. 

	Nokia
	This is dependent on issue 3-2-1. We support option 3 to consider the different application scenarios for Pre-MG for defining the measurement period components.



Issue 3-3 Interruption requirements
· Option 1 (MTK): the gap interruption requirements only apply when the pre-MG status is ON.
Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	Support Option 1, which should be straightforward.

	Huawei
	Option 1 is fine.

	ZTE
	Support Option 1. 

	E///
	Support Option 1.

	Vivo
	Ok with option 1

	Xiaomi
	Option 1 is fine

	Apple
	Support option 1.

	OPPO
	Option 1.

	Intel
	Option 1

	CATT
	Fine with option 1. 

	Qualcomm
	Option 1

	Nokia
	Option 1. 



Issue 3-4 L1 measurement requirements
· Option 1 (MTK): MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF.

Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	Support Option 1, which should be straightforward.

	Huawei
	Option 1 is fine.

	ZTE
	Support Option 1.

	E///
	Support Option 1.

	Vivo
	Ok with option 1

	Xiaomi
	Option 1 is fine

	Apple
	We are a bit confused by this proposal from R4-2117603. “if pre-MG status is OFF” means no gap, then how to assume MG is non-overlapped with the RS? If the intention is to say “if pre-MG status is ON”, then we have similar situation in existing spec and we also have a sharing factor to address this.

	OPPO
	Option 1 is fine

	CATT
	Option 1 is not clear. Does it mean for the RS overlapped with pre-MG, if the pre-MG is deactivated, the RS can be assumed as non-overlapped with gap when defining requirements?

	Qualcomm
	We’re not sure why this needs to be discussed. Off status means the behavior should be as if there is no gap.

	Nokia
	Option 1.



Issue 3-5 UE behavior after deactivation of pre-configured MG
· Option 1 (OPPO): After deactivation of pre-configured MG and switching to a new BWP without any per-configured gap,
· option 1: UE shall perform measurement without gap until switching away from this BWP.
· option 2: Immediate activation of default gap. UE shall perform measurement with default gap.
· option 3: UE shall perform measurement with legacy per UE or per FR gaps.
  
Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	Need more discussion. 
The proposal itself is highly depending on how RAN2 implement the RRC signaling. E.g., whether “a new BWP without any per-configured gap” is one possible configuration in the end.

	Huawei
	Not sure if we need to discuss this issue or it is already addressed by Issue 3-1, but technically when pre-MG is deactivated, then the measurement requirements are same as for the case when legacy MG is not configured in Rel-16.

	ZTE
	Maybe this issue should be discussed until the joint consideration between concurrent MGs and pre-MG.

	E///
	We do not see need to discuss this issue.

	Apple
	Since joint discussion with concurrent gaps is involved. It depends on whether hybrid operation is supported in RAN4 in this WI. 

	OPPO
	If only considering Pre-MG, UE behavior after deactivation of pre-MG should be the same as the case of without gap, which was agreed in previous meeting. Here, another intention of this proposal is for joint discussion with Pre-MG and concurrent gaps, we think we can further discuss. 

	Intel
	Defer to the joint discussion.

	CATT
	Without considering joint requirements, we think this issue has been agreed in last meeting. 

	Qualcomm
	The issue is not clear. Please clarify.

	Nokia
	Option 1 (in case of single MG). This was agreed in last meeting. For concurrent gaps, the referred scenario needs to be addressed with higher detail.


Issue 3-6 Transition requirements
· Option 1 (Huawei): The transition requirements defined in clause 9.1.6 apply also with pre-MG.
Recommended WF: Further discussion needed. Collect companies’ views.   
	Company
	Comments

	MTK
	This issue is related to Issue 3-2-2 and Issue 3-2-3 

	Huawei
	We can drop option 1 and support option 1 for Issue 3-2-2 for the transition case.

	E///
	Related to previous issues 3-2-2 and 3-2-3

	Intel
	Can be discussed in 3-2-3

	Nokia
	We agree, this is related to above issue 3-2-2.




Sub-topic 4 Joint operations with other objects(e.g. concurrent MG) 
Issue 4-1 PreMG + Concurrent MG
· Option 1. (Nokia) In the context of concurrent MG patterns, the combination of Pre-MG with a permanent MG, latter serving for measurement objects, which are not subject to MG activation/deactivation, is  seen as major use case and should be prioritized by RAN4 over other combinations
· Option 2. (OPPO) RAN4 to consider whether multiple different Pre-MGs can be configured in concurrent gaps operation.
Recommended WF: this issue can be discussed in [221].
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Summary for 1st round
0. Open issues 
	
	Status summary 

	Issue#0-1
	Whether shall the preconfigured MG for the positioning measurements beyond Rel16  be discussed in this WI?
Status in 1st round:
· Option 1 (Intel, MTK, ZTE, Huawei, E///, vivo, Xiaomi, OPPO, Apple, CATT, Qualcomm): NO. 
· Option 2 (Nokia): Yes

Tentative agreements: 
“The preconfigured MG for the positioning measurements beyond Rel16  will NOT be discussed under this WI (MG_enh_core)”

Candidate options:


Recommendations for 2nd round:  
According to the majorities’ view, companies can check whether the tentative agreements above can be agreeable? And we need conclude this issue in this meeting with highest priority since it can impact other relevant issues.

	Issue#0-2
	Using of pre-configured MG for CA 
Tentative agreements: 
Candidate options:
· Option 1(Qualcomm): Limit the scope of pre-configured gaps that are activated/deactivated by BWP switch to the case where the UE is configured in single carrier mode. FFS whether to support pre-configured gaps when deactivated SCCs are configured.
· Option 2(Ericsson, Xiaomi, CATT ) Pre-MG should be limited for BWP switching on single CC; but the UE can be configured in CA 


Recommendations for 2nd round:  
We suggest companies to input the thoughts about the additional effort for the CA cases with BWP switching on a single CC.
According to 1st round discussion, one of additional effort for the CA cases with BWP switching on a single CC could be the conditions for pre-MG (de)activation (issue 2-1). For an example, when SCell activating in case of CA deployment, the more complicate rules for the pre-MG (de)activation is needed. 
 Therefore, we can check whether the following proposal can be acceptable:
· In this meeting, RAN4 continue focus on the single carrier case and evaluate the additional working efforts to support the CA case with single BWP switching
· The companies are encouraged to bring the analysis and concrete solutions of pre-MG under CA case with single BWP switching in R4#101e-b.
· By the end of R4#102e,if  the problems on pre-MG under CA case with single BWP switching can’t be resolved in RAN4, by default they will be defer to further release.

 

	Issue#1-1
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration  
Tentative agreements:
Candidate options:
· Option 1 (CATT ?, Nokia, Qualcomm ?): RRC signalling 
· Option 2 (Huawei, Ericsson, Intel, Apple, vivo, Xiaomi, OPPO): No explicit signalling needed. 

Recommendations for 2nd round: 
According to the majorities’ view, could we agree Option 2 above?


	Issue#1-2
	Switching between pre-configured MG and with the current legacy MG
Tentative agreements:
Candidate options:
· Option 1 (Ericsson, ZTE, OPPO):
· Support mechanism to transform Pre-MG to legacy MGP 
· Option 2 (CATT, Intel, Huawei, Qualcomm ,xiaomi, Nokia, MTK)
· Not needed such mechanism to switch the pre-MG and legacy MG.

Recommendations for 2nd round: Further discuss needed.
We can also consider the question below:
“When NW changed the previous MG(gap#1) to other MG (gap#2), which way is correct behavior of NW.
· Understanding 1: The decocofiugation of gap#1 following the configuration of gap#2
· Understanding 2: The configuration of gap#2 only which can override the gap#1



	Issue#1-3
	The exact configuration of Pre-MG used for PRS measurement in Rel16
Tentative agreements:
Candidate options:
· Option 1a(CATT, Ericsson, vivo, MTK,xiaomi, OPPO, Intel) Always be activated and no need to indicate PRS measurement to the serving cell 
· Option 1b (Huawei): Always be activated and UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG
· Option 1c (Apple, Huawei): UE shall always indicate serving cell about the PRS measurement when it is configured with pre-MG. UE shall also indicate serving cell when PRS measurement is finished
· Option 1d (CMCC): Always be activated and need to indicate PRS measurement to the serving cell. But no need to introduce new indication, LocationMeasurementIndication can be reused.
· Option 2 (Nokia): a UE shall NOT assume that Pre-MG for PRS measurements is always activated. UE sends an indication to serving cell, requesting the activation of the Pre-MG, which is granted by the gNB using DL MAC CE based MG activation command

Recommendations for 2nd round: Further discussion 
According to the majorities’ view, almost all companies thought the PRS measurement in Rel16 need the pre-MG activated. Therefore, we can check the following proposal can be accepted for companies:
· Pre-MG used for PRS measurement in Rel16 shall be always activated. 
· FFS on whether and how should UE indicate serving cell about the PRS measurement when pre-MG is used for PRS measurement


	Issue#1-4
	The exact configuration of Pre-MG used for CSI-RS measurement 

Tentative agreements:
Candidate options:
· Option 1 (CATT, MTK,CMCC, Intel, Huawei, xiaomi, Ericsson, vivo): pre-MG is always activated after being configured.
· Option 2(Nokia): a UE shall NOT assume that Pre-MG for CSI-RS L3 inter-frequency measurements is always activated
· Option 3 (Apple, ZTE) No need to use pre-MG to perform CSI-RS L3 inter-frequency measurement.


Recommendations for 2nd round: Check the tentative agreements are acceptable
According to agreements in R4#100e below, CSI-RS L3 measurement with pre-MG is up to NW implementation even no any obvious benefits. Thus, we may focus on the open issues itself given CSI-RS measurement with pre-MG.   
Whether can the pre-MG be used for CSI-RS L3 measurement?
· It is feasible to configure a Pre-MG for CSI-RS L3 inter-frequency measurement. 
· The exact configuration of Pre-MG used for CSI-RS L3 inter-frequency measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency
For the open issue itself, according to majorities’ view, could we agree the following proposal:
· Pre-MG used for CSI-RS L3 measurement shall be always activated. 

	Issue#2-1
	Conditions for pre-MG activation/deactivation
Tentative agreements:
GTW agreements:
· Tentative conclusions: 
· Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation.
· Specific conditions can be further handled as a part of discussion on rules of UE autonomous activation/deactivation
 
Candidate options:


Recommendations for 2nd round: NO further discussion needed for this issue.  


	Issue#2-2
	Rules of for UE autonomous Pre-MG activation/deactivation 
Tentative agreements:

Candidate options:
· Option 1 (CATT, Intel, Apple, Huawei, Nokia, ZTE, OPPO,Qualcomm) : According to applicability rules for measurement gap for SSB, CSI-RS L3, [PRS] in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated.
· Option 1a (Ericsson,ZTE, xiaomi, MTK, OPPO): Define Pre-MG activation/deactivation criteria as
· The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching


Recommendations for 2nd round: 
Regarding to GTW agreements, the more scenarios beside BWP switching shall be considered for the rules for the UE autonomously obtain pre-MG activation/deactivation status. That is Option 1a above may not sufficient. Therefore we can check whether the proposal below  can be agreeable.
“Rules of for UE autonomous Pre-MG activation/deactivation shall be: 
· Condition A: The trigger events to check whether measurement gaps shall be applicable when pre-MG configured to UE, which can be:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing a PSCell: FFS
· activating/de-activating any Scell(s):FFS
· LPP positioning request: FFS
· And Condition B : FFS
· Option 1: the general applicability rules for measurement gap for SSB, CSI-RS L3, [PRS] in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
· Option 2: The UE needs gaps to measure SSBs when the measured SSB is not fully within the BW of the active BWP. Otherwise, the UE can measure the SSBs without gaps. This change between gap based and gapless measurement is triggered by active BWP switching
· 



	Issue#2-3
	How pre-configured MGs can be activated/deactivated 
Tentative agreements:
Candidate options:
· Option 1 (Intel, Ericsson, ZTE, xiaomi, OPPO, MTK, Huawei, vivo) RRC message ONLY
[Moderator notes: RRC based signaling was agreed in the last meeting. In 1st round, we assumed the exact Option 1 shall be “RRC message ONLY”. ]
· Option 2 (CATT, Nokia): MAC CE based


Recommendations for 2nd round: 
According to majorities view and some clarifications on the signaling delay, could we agree the following proposal. Since it will impact RAN2’s work significantly, we need to conclude this in this meeting. 
“NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message only"



	Issue#2-4
	Necessity to introduce the autonomous (de)activation criteria 
Tentative agreements:
The criteria(rules) for pre-MG autonomous (de)activation shall be defined.
Candidate options:


Recommendations for 2nd round: No further discussion need.



	Issue#2-5
	Applicability of different activation/deactivation mechanisms 
Tentative agreements:
Candidate options:
· Option 1 (Huawei, Intel, Apple, xiaomi, MTK, ZTE, E///, CATT?, Qualocmm) define separate UE capabilities for different activation/deactivation mechanisms
· Option 2 (Nokia): UE shall support both network-controlled and UE autonomous Pre-MG activation. No need to introduce the separated UE capability. 


Recommendations for 2nd round: 
According to majorities view, could we agree the following proposal. 
“Define separate UE capabilities for different pre-MG activation/deactivation mechanisms”



	Issue#2-1a
	How can the activation/deactivation status of pre-configured MGs be indicated in case of CA
Tentative agreements:
Candidate options:
· Option 1（Apple）:
· as long as MG shall be activated according to any active BWP, then UE shall activate the MG.
· Option 1a (MTK, Huawei, ZTE, vivo, Intel)
· When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
· When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF. 
· Option 1b (Apple): to determine the activation status of pre-MG according to SpCell. 
· A single bit is included in each BWP configuration (BWP-DownlinkDedicated) as the pre-configured status of pre-MG when the BWP is active,
· When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
· When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF. 
· For deactivated Scell, UE assumes the pre-configured status of pre-MG is deactivated

Recommendations for 2nd round: Further discussion needed.
This issue is up to issue 0-2a.. 



	Issue#2-2a
	How can the activation/deactivation status of pre-configured MGs be indicated in case of DC
Tentative agreements:
Candidate options:
· Option 1（Apple）：UE and the other node shall assume per-MG is always ON regardless of the actual status 
· Option 2 ( Huawei, E///, vivo, Intel, Qualcomm, Nokia): Deprioritize MR-DC

Recommendations for 2nd round: Further discussion needed.
According to the majorities’ view, companies can check whether  the following proposals are agreeable.
“RAN4 can deprioritize pre-MG for MR-DC in Rel17. If any critical technical issues identified before/in the next meeting, we can revisits it. “


	Issue#3-1-1
	The additional transition time for Activation/Deactivation Delay 
Tentative agreements: None
Candidate options:
· Option 1(Huawei, Apple, OPPO, CATT, Nokia): [3]ms 
· Option 2(Apple, Intel, OPPO,CATT, Nokia):T=3~5ms
· Option 3(Ericsson):T=[5~10ms]
· Option 3a (MTK, Xiaomi): T=10ms – BWP switch delay 
· Option 4 (Qualcomm): For rule-based MG activation/deactivation triggered by BWP switch, the additional transition time (T = TBD) on top of the BWP switching delay (previously agreed by RAN4) should budget for additional time to evaluate the MG activation/deactivation rules
Recommendations for 2nd round:
As some overlapping values , we can merge the options above as:. 
· Option 1: 5ms 
· Option 2 :T=10ms – BWP switch delay
Therefore, companies can check which options above  is preferred to.


	Issue#3-1-2
	Start point of Activation/Deactivation Delay 
Tentative agreements: None.
Candidate options:
· Option 1(MTK,Intel):  validate the change of pre-MG status 10ms after receiving the BWP switch request from network. 
· Option 2 (Huawei, MTK, E///) Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay
· Option 2a(vivo, MTK, Huawei, CATT): Additional transition time (T = TBD) is added on the top of BWP switching only when the status of Pre-MG is changed. When the status of Pre-MG is not changed, i.e., from deactivation to deactivation state or from activation to activation state after a BWP switch, additional transition time is not added or is 0.


Recommendations for 2nd round:, Further discussion need 
According to the 1st round discussion, for the issue of start point of pre-MG activation/deactivation there are two options valid. 
· Option 1:  The time after [TBD] when received BWP switch request. 
· Option 2 : The time when finishes BWP switching
But regarding to the agreement below, this delay already include the BWP switching. So the proposal below can be further discussed :.

“The pre-MG activation/deactivation delay can be start from the time when received BWP switch request.”

R4#100e agreements on Activation/Deactivation Delay
 Additional transition time (T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.


	Issue 3-2-1
	The applicable scenario of the measurement period with pre-MG measurements 
Tentative agreements: 
· The measurement period requirements for pre-MG based measurement can be defined for the scenarios below..
· Case 1: requirements for the measurement with deactivated pre-MGs only.
· Case 2: requirements for the measurement with activated  pre-MGs only
· Case 3: requirements for the measurement with both activated and deactivated pre-MGs
· The measurement period requirements for pre-MG based measurements can be leveraged from the current requirements for gap/gapless measurement defined in TS38.133

Candidate options:
Recommendations for 2nd round: Check the tentative agreements


	Issue 3-2-2
	The start point of measurement report period 
Tentative agreements: 
Candidate options:
· Option 1 (MTK, Huawei):UE re-starts a new measurement period once the pre-MG status changes. It is up to UE whether to reuse any measurement samples prior to activation/de-activation of the pre-MG to trigger a measurement event.
· Option 2: The measurement delay can be started from the first pre-MG being activated

Recommendations for 2nd round: Further discussion is needed.
Beside the start point, the other issue also need to be FFS, e.g. whether the UE shall continue the ongoing measurement when pre-MG status changed. So we proposal that:
· FFS the start option of measurement report period
· FFS whether UE shall continue the ongoing measurement when pre-MG status changed


	Issue 3-3
	Interruption requirements 
Tentative agreements: 
 “The gap interruption requirements in TS38.133 only apply when the pre-MG status is ON”
Candidate options:

Recommendations for 2nd round: Check the tentative agreements.


	Issue 3-4
	L1 measurement requirements 
Tentative agreements: 
MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF
Candidate options:

Recommendations for 2nd round: Check the tentative agreements.


	Issue 3-5
	UE behavior after deactivation of pre-configured MG
Tentative agreements: None
Candidate options:
· Option 1 (OPPO): After deactivation of pre-configured MG and switching to a new BWP without any per-configured gap,
· option 1: UE shall perform measurement without gap until switching away from this BWP.
· option 2: Immediate activation of default gap. UE shall perform measurement with default gap.
· option 3: UE shall perform measurement with legacy per UE or per FR gaps.
· . 

Recommendations for 2nd round: Can be defer to the joint discussion with concurrent MG. No further discussion needed. 

	Issue 3-6
	Transition requirements 
Tentative agreements: 
 
Candidate options:

Recommendations for 2nd round: Can be Merged with issue 3-2-3/3-2-3.. No further discussion needed. 




Discussion on 2nd round (TBD)
Please only comment on topics that are selected for discussion in 2nd round.
Issue0-1  

Summary on 2nd round 
No further agreement was reached in the 2nd round.
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