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The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 6.11.2.1 Pre-configured MG pattern
In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest 
· Ensure that comments are inserted in the latest version of the document by checking the folder before uploading
· 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

	R4-2200110
	CATT
	Proposal 1: The additional effort to support CA case is to monitor the MG status for multiple carriers and the procedure for each carrier is the same as single carrier case. 
Proposal 2: It is feasible to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. And the activation/deactivation status is based on the following principle: 
· When configured with per-UE gap, the gap is activated as long as the pre-MG status in one of the CCs is activation, and the gap is deactivated only if the pre-MG status in all CCs is deactivation. 
· When configured with per-FR gap, the gap is activated as long as the pre-MG status in one of the CCs in the same FR is activation, and the gap is deactivated only if the pre-MG status in all CCs in the same FR is deactivation. 
Proposal 3: For PRS measurement, the current specification supports UE indicating positioning information to network to assist measurement gap configuration already and no new signaling for Pre-MG configuration is needed. 
Proposal 4: The initial status (activation/deactivation) of Pre-MG is indicated in per BWP indication and no need to be determined based on autonomous activation/deactivation rule. 
Proposal 5: Follow the WID scope and not to include additional trigger events. 
Proposal 6: Update the rules of UE autonomous activation/deactivation of Pre-MG as below: 
· Pre-MG is activated when
· the UE is configured with at least inter-frequency CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
· Pre-MG is deactivated when
· the UE is configured with only SSB measurements and/or intra-frequency CSI-RS measurement, and all the measured SSBs are fully within the BW of the active BWP. 
Proposal 7: The pre-MG activation/deactivation takes effect on measurement from the first gap occasion after the activation/deactivation delay. 
Proposal 8: UE shall continue the ongoing measurement when pre-MG status changed. 
Proposal 9: The measurement requirements for the case that pre-MG status changed during the measurement period are based on the number of resources within gap and without gap respectively i.e. Tmeasure, total = Tmeasure,intra + Tmeasure,inter + N* (T + TBWP switch). 


	R4-2200111
	CATT
	LS out
Observation 1: RAN4 has agreed to support both case 4 and case 5 (i.e. NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism) in R17 and define separate UE capabilities for different pre-MG activation/deactivation mechanisms. 
Observation 2: RAN4 has agreed not to support MAC-CE based method for NW-Controlled activation/deactivation mechanism. 
Proposal 1: The following operations are supported: 
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
Proposal 2: Without considering concurrent gap, the following operations are not supported: 
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
· One pre-configured per-UE gap + One pre-configured per-UE gap
· One pre-configured per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
· One pre-configure per-UE gap + legacy FR1 gap and/or legacy FR2 gap

	R4-2200112
	CATT
	Draft CR on measurement delay requirements with Pre-MG

	R4-2200240
	Apple
	Proposal 1: Pre-MG in CA shall be considered in R17.
Proposal 2: to determine the status of Pre-MG:
· Case 1: for network-controlled Pre-MG activation/deactivation
· For UE support per-FR gap: Pre-MG in each frequency range shall be activated if the Pre-MG indication in the active BWP of any active serving cell in the same frequency range indicates Pre-MG is ON. Otherwise, Pre-MG shall be deactivated. 
· For UE only support pre-UE gap: Pre-MG shall be activated if the Pre-MG indication in the active BWP of any active serving cell indicates Pre-MG is ON. Otherwise, Pre-MG shall be deactivated.
· Note: there is no active BWP for deactivated SCell. It doesn’t need to be considered (effectively saying the Pre-MG indication is OFF). The reason is according to current spec, gap is not needed for measurement on deactivated SCC. Instead, the measurement is interruption-based according to TS38.133 clause 8.2. 
· Case 2: for UE autonomous activation/deactivation
· For UE support per-FR gap: Pre-MG in each frequency range shall be activated if any of the MO configured in the same frequency range requires measurement gap. Otherwise, Pre-MG shall be deactivated. 
· For UE only support pre-UE gap: Pre-MG shall be activated if any of the configured MO requires measurement gap. Otherwise, Pre-MG shall be deactivated. 
· Note: for each MO, gap is deemed not required if any of the following conditions is met. Otherwise, gap is deemed required.
· conditions in intra-frequency SSB based measurements without measurement gaps (section 9.2.1) are met.
· conditions in inter-frequency SSB based measurements without measurement gaps (section 9.3.1) are met.
· conditions in CSI-RS based intra-frequency measurement are met.
Proposal 3: when network provides the activation/deactivation indication to the UE which supports network-controlled activation/deactivation of Pre-MG, the initial status (activation/deactivation) of Pre-MG shall be determined based on Pre-MG status indication of the active BWP.
Proposal 4: when network doesn’t provide the activation/deactivation indication to the UE which supports autonomous activation/deactivation of Pre-MG, the initial status (activation/deactivation) of Pre-MG shall be determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
Proposal 5: inform RAN2 that UE shall trigger location measurement indication procedure when starting or completing location measurement if Pre-MG is being used.
Proposal 6: Rules of for UE autonomous Pre-MG activation/deactivation shall be:
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s)
· adding/releasing/changing SCell(s)
· activating/de-activating any Scell(s)
· LPP positioning request
Proposal 7: regarding the additional transition time for Activation/Deactivation Delay, we prefer option 1 but can also compromise to option 2:
· Option 1: 5ms 
· Option 2 :T=10ms – BWP switch delay
Proposal 8: RAN4 shall suggest RAN2 to consider case 4:
· Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Proposal 9: RAN4 answers to questions from RAN2:
· Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? Is the following operation supported?
· pre-configured FR1 gap + pre-configured FR2 gap
[RAN4 response]: pre-configured FR1 gap + pre-configured FR2 gap is supported.
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
[RAN4 response]: RAN4 requirements can cover the first two bullets. However, RAN4 may not define requirements for all above combos. Nevertheless, RAN2 is encouraged to consider them in RRC design considering forward compatibility.


	R4-2200241
	Apple
	CR on Pre-MG activation/deactivation delay

	R4-2200387
	vivo
	Proposal 1: UE indicates serving cell the starting and ending of PRS measurement when pre-MG is used for Rel-16 PRS measurement.
Proposal 2: the following principles can be used to determine the activation/deactivation status of pre-configured MGs be indicated in case of CA
When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
When configured with per-FR gap, UE should assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF. 
Proposal 3: The transition time for activation/deactivation delay could be 5ms. 
Proposal 4: A UE shall continue the ongoing measurement when pre-MG status changed
Proposal 5: The following operation, i.e., pre-configured FR1 gap + pre-configured FR2 gap is supported. 
Proposal 6: Whether legacy gap and pre-configured gap be configured simultaneously or not is case by case dependent. Answers for the following cases are:
	Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap

	Yes

	legacy FR2 gap + pre-configured FR1 gap

	Yes

	One legacy per-UE gap + One pre-configured per-UE gap

	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap

	FFS





	R4-2200487
	MediaTek inc.
	Proposal 1: For network-controlled per-BWP RRC indication mechanism under CA case:
· When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWPs in all CCs are OFF. 
· When configured with per-FR gap, UE should assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF.
Proposal 2: For UE autonomous mechanism under CA case:
· If a per-UE MG is not required by any of the configured measurements, the MG is OFF, e.g., when
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWPs.
· If a per-UE MG is required by one or more of the configured measurements, the MG is ON, e.g., when
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or,
· the UE is configured with at least inter-RAT measurements.
Proposal 3: There is no need to specify any additional rules for initial status indication of pre-MG. Existing network-controlled per-BWP RRC indication and UE autonomous rules are already sufficient.
Proposal 4: Re-using LocationMeasurementIndication message for UE to indicate when to start PRS measurement to gNB.
Proposal 5: The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· Direct adding/removing any measurement object(s)
· Adding/releasing/changing SCell(s)
· Activating/de-activating any Scell(s)
· LPP positioning request
Proposal 6: The starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change.
Proposal 7: The gap status change delay is 10ms if the gap status change is triggered by DCI or MAC CE. The delay is max(10ms, RRC processing delay) if triggered by RRC.
Proposal 8: Reply to RAN2 that both Case 4 and Case 5 are in the current scope of RAN4 discussions.
Proposal 9: Reply to RAN2 that the answer to Q1 is YES.
Proposal 10: Reply to RAN2 with the answer to Q2: The first 2 cases are supported if UE supports both per-FR gap and pre-MG. Whether to support the last 2 cases is up to RAN2’s decision. For the last case, reply with RAN4 conclusion in this meeting, if any.


	R4-2200488
	MediaTek inc.
	Draft CR on 38.133 for L1 measurement impact of preconfigured gap

	R4-2200537
	Intel
	Observation 1: The indication for initial pre-MG (de)activation status could be missed for rule-based (de)activation pre-MG.  
Proposal 1: Initial status (activation/deactivation) of Pre-MG is determined by the pre-defined rules for autonomous activation/deactivation of Pre-MG.
Proposal 2: UE need NOT indicate serving cell about the PRS measurement when pre-MG is used for Rel16 PRS measurement.
Observation 3: There is not any benefits especially on the measurement gap activation delay for pre-MG which is to be (de)activated by the trigger events via RRC reconfiguration messages.
Observation 4: In case of CA, both the SCell (de)activation and the BWP switching can trigger the pre-MG status change independently. 
Proposal 3:  The conditions for pre-MG activation/deactivation switching above is ONLY applicable for the SSB based measurement.
Proposal 4: The following conditions to trigger the pre-MG (de)activation status transition can be considered in Rel17
· BWP switching,
· activating/de-activating any Scell(s) (with lower priority) 
Proposal 5: The measurement delay with pre-configured MG can be defined depending on the following factors:
· measurement delay per samples which can be based on the requirement in 38.133 per sample
· transition time for the pre-MG status switching between ON/OFF


	R4-2200693
	Intel
	DraftCR on inter-frequency measurement requirements with pre-MG in NR

	R4-2200586
	ZTE
	Proposal 1: The scope of pre-configured MG should not preclude CA case in Rel-17. For simplicity, the CA of only one CC BWP switching can be considered. i.e. applying the pre-configured MG for single carrier case and single CC BWP switching case.  
Proposal 2: UE can decide the initial status of a pre-configured MG after the pre-configured MG being configured, not need any additional initial status indication for both NW-controlled pre-MG activation/deactivation and UE autonomous activation/deactivation.
Proposal 3: The existing RRC procedure Location Measurement Indication can indicate the start  or stop of PRS measurement, we do not see the necessity to introduce additional indication for PRS measurement.
Proposal 4: omparing with NW-controlled pre-MG activation/deactivation, we believe UE autonomous activation/deactivation is more efficient and flexible.
Proposal 5: Each sub-bullets should be considered as the trigger event for UE autonomous activation/deactivation solution, so all the FFS can be removed.
Proposal 6: The above principles can be applied for the UE autonomous activation/deactivation under CA.
Proposal 7: For NW-controlled pre-MG activation/deactivation, the per BWP indication solution for single CC case can not be directly extend to CA case. Since It is necessary to consider whether all active BWPs in various BWP combinations can totally cover target SSB in frequency domain.
Proposal 8: The measurement period for pre-MG should be max{measurement period without gap, measurement period with gap}+ transition delay if transition happens.


	R4-2200595
	ZTE
	LS out

	R4-2200638
	CMCC
	Proposal 1: UE need to indicate PRS measurement to network. And the existing signalling LocationMeasurementIndication can be used to indicate network either start or stop location related measurement. No need to introduce additional/new indication.  
Proposal 2: it is not necessary that UE should always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG. Whether UE should indicate or not can be considered case by case
· if UE already indicate start and complete of PRS measurement to gNB prior to pre-MG configuration, no need to indicate again
· if UE have not indicated start and complete of PRS measurement to gNB, it is necessary for UE to indicate when it is configured with pre-MG
Proposal 3: for the agreements on rules of UE autonomous Pre-MG activation/deactivation, it is proposed to update as following (the updated parts are highlighted in yellow):
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· the UE indicates ‘no-gap’ via intraFreq-needForGap and/or UE supports interFrequencyMeas-NoGap-r16
· the active downlink BWP is initial BWP
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
Proposal 4: for the rules of UE autonomous activation/deactivation, except BWP switching, following additional conditions need to be considered:
· adding/removing any measurement object(s)
· adding/releasing/changing SCell(s)
· activating/de-activating any Scell(s)
· LPP positioning 
Proposal 5: with these additional conditions, it is proposed to reuse the agreed autonomous rules, i.e. pre-MG is deactivated if MG is not required by any of the configured measurements, and pre-MG is activated if MG is required by one or more of the configured measurements.  

Observation 1: According to current spec, UE can perform intra-frequency SSB based measurements without measurement gaps for three cases: within active BWP, UE indication of ‘no-gap’ , active downlink BWP is initial BWP


	R4-2200675
	Xiaomi
	Proposal 1: For UE autonomous pre-MG activation/deactivation, the trigger events that may change the status of pre-MG configured to UE include:
· BWP switching  
· adding/removing any measurement object(s),
· adding/releasing/changing SCell(s), 
· activating/de-activating SCell(s)
· LPP positioning request
Observation 1：For UEs only support network-controlled pre-MG activation/deactivation, when the measurement changes are not triggered by RRC configuration, e.g. SCell activation/deactivation, the status of pre-MG cannot be updated accordingly.
Proposal 2: For UEs support UE autonomous pre-MG activation/deactivation, the pre-MG under CA case with pre-MG activation/deactivation based on BWP switching on a single CC is supported.
Proposal 3: The LocationMeasurementIndication message is used to indicate serving cell about the PRS measurement when pre-MG is configured for Rel-16 PRS measurement.
Proposal 4: The initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
Proposal 5: The additional transition time for Pre-MG activation/deactivation delay is defined as T = 10ms – BWP switch delay. 
Proposal 6: The pre-MG activation/deactivation takes effect on measurement after the pre-MG activation/deactivation delay.
Proposal 7: The start point of the measurement report delay is the point after the pre-MG activation/deactivation delay.
Proposal 8: UE restarts a new measurement process after the pre-MG status changes.
Proposal 9: The pre-MG activation/deactivation delay including BWP switching delay and additional transition time is not taken into account in the delay requirements with pre-MG

	R4-2200676
	Xiaomi
	DraftCR on inter-RAT measurement delay requirements with pre-configured gaps

	R4-2200761
	Qualcomm
	Proposal 1a: UEs that support the Rel-17 pre-configured MG feature should support RRC-based activation/deactivation by default.
Proposal 1b: UE support of pre-configured MG activation/deactivation based on autonomous rules should be indicated using a separate UE capability.
Observation 1: UEs that support activation/deactivation of pre-configured MG based on autonomous rules do not need the network to indicate the initial activation/deactivation status via RRC signalling.
Proposal 2: If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network.
Observation 2: The network could update the activation/deactivation status of the pre-configured MG via RRC at the same time it configures measurements that require legacy MG behavior (e.g. CSI-RS L3 measurements), so that the pre-configured MG is active for all the DL BWP.
Proposal 3: When the UE needs to start performing NR positioning measurements that require a MG and there is a pre-configured MG that would not be active for all configured DL BWP, based on either RRC signaling or the autonomous rules, the UE would initiate the LocationMeasurementIndication procedure to notify the serving gNB that it needs a measurement gap with legacy behavior (always on).
Proposal 4: When autonomous rules are applied to determine the activation/deactivation status of a pre-configured MG, the gap can be deactivated for an inter-frequency measurement contained within the active DL BWP if the UE supports interFrequencyMeas-NoGap-r16 for the corresponding FR.
Proposal 5: The addition/removal of measurement objects is a triggering event that may change the activation/deactivation status of a pre-configured MG when the autonomous rules are applied.
Proposal 6: LPP positioning requests cannot be used directly as triggering events for changing the activation/deactivation of a pre-configured MG because they are transparent to the RAN (gNB). Instead, the LocationMeasurementIndication procedure should be used as a triggering event (see Proposal 3).
Proposal 7: When using pre-configured MG activation/deactivation via RRC-based network control, the gap activation/deactivation status depends only on the active DL BWP of the PCell, regardless of whether the UE is in single carrier mode or CA mode.
Proposal 8: When using pre-configured MG activation/deactivation via autonomous rules (subject to additional UE capability), the gap activation/deactivation status depends on the active DL BWP of the PCell and the active SCells when the UE is configured in CA mode. SCell activation, deactivation, release and change would be considered triggering events that may change the gap activation/deactivation status.
Proposal 9a: Clarification of a prior agreement from RAN4#101-e: The starting/reference point for the activation/deactivation delay of a pre-configured MG that is triggered by a BWP switch is the same as the starting/reference point for the BWP switch delay.
Proposal 9b: The additional delay for activation/deactivation of a pre-configured MG that is triggered by BWP switch shall be T = 5 ms.
Proposal 10: If additional triggering events are defined as part of the autonomous rules, RAN4 will discuss additional transition times for activation/deactivation of a pre-configured MG triggered by each new type of event.
Proposal 11: For measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS inter-frequency measurements, requirements would not apply if the pre-configured gap is deactivated during the measurement period.
Proposal 12: RAN4 does not specify measurement period requirements for scenarios in which there are changes in the activation/deactivation status of the pre-configured MG during the measurement period.


	R4-2201137
	OPPO
	Proposal 1: RAN4 can confirm in the LS to RAN2 that MAC-CE based activation/deactivation will be not supported in Rel17.
Proposal 2: For CA case, the gap status should consider all Pre-MG status indications of active DL BWPs in all CCs.
Proposal 3: A fixed value (e.g., 8ms) should be considered for additional transition time for Activation/Deactivation Delay due to BWP switch. 
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 further reply on RRC design of Pre-MG before deciding additional mechanism to switch the configured pre-MG to legacy MG.
Proposal 5: In accordance with the WID objective # 1, Pre-configured MG activation/deactivation is allowed to be triggered by DCI/Timer based BWP switch.
Proposal 6: Compromise to accept LPP positioning request as additional trigger event besides BWP switching.
Proposal 7: RAN4 only consider single pre-MG and BWP switching on single CC in Rel17, leaving joint operation with concurrent gaps to R18. 
Proposal 8: Considering the forward compatibility of multiple Pre-MGs or pre-MG + legacy gap, configured Pre-MGs’ status and/or configuration could be changed after BWP switching, which should be also considered for RAN2’s RRC signaling design

	R4-2201138
	OPPP
	Draft CR to 38133 on gap interruption for Pre-MG

	R4-2201621
	Huawei, HiSilicon
	Proposal 1: RAN4 not to further discuss or make agreement on how initial status of pre-MG is determined for RRC based activation/deactivation.
Proposal 2: UE should inform the serving cell about the PRS measurement when it is configured with pre-MG, if it has not informed NW before pre-MG configuration.
Proposal 3: The trigger event for rule based activation/deactivation should include BWP switching, adding or removing MO(s), adding or releasing or changing SCell(s), activating or deactivating SCell(s) and LPP positioning request.
Proposal 4a: 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
Proposal 4b: MG is required for a measurement if the measurement is listed in clause 9.1.5.2, otherwise MG is not required by the measurement. 
Proposal 5: CA scenario is supported for rule based activation/deactivation, and no extra rule for CA needs to be defined.
Proposal 6: CA scenario is supported for RRC based activation/deactivation, with the following principles for combining the per BWP status indication across all serving cells.
· For per-UE pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
Proposal 7: The additional delay for pre-MG activation/deactivation is 10ms – BWP switch delay, i.e. total delay for pre-MG activation/deactivation is fixed.
Proposal 8: Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.
Proposal 9: Define the measurement period requirements with pre-MG in the following way.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
Proposal 10: Provide the following answers to RAN2 LS R2-2111601:
· In case of per-FR MG, each of FR1 MG and FR2 MG can be (independently) configured as pre-configured gap or legacy gap.
· The following operations are supported
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· The following operations require joint operation between concurrent gaps and pre-configured gap, thus are not supported in Rel-17
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap


	R4-2201622
	Huawei
	draftCR

	R4-2201977
	Nokia, Nokia Shanghai Bell
	1. 	RAN4 to agree specifying measurement requirements for Pre-MG in case of CA with single CC based BWP switching.
	In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.
	Pre-MG activation/deactivation status (ON/OFF) in case of CA with BWP switching in single CC is as follows:
· In case of per-UE gap, network and UE assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· In case of per-FR gap, network and UE assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF.
	The RRC message triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case and includes the status indication per BWP for each CC.
	When changing between CA and non-CA configuration and the same Pre-MG pattern is kept, RRC based Pre-MG activation/deactivation with activation status indication per BWP for each CC after the change is applied and new measurement objects/SCells are added or removed. 
	The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.
	If PRS measurements are done using Pre-MG, upon evaluation if the current MGP is suitable, UE should indicate to network, if the current MGP can be reused for PRS measurements or if another MG (using legacy MG or Pre-MG) needs to be re-configured. In the first case, network triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
	Deprioritize Pre-MG support for MR-DC in Rel-17. 
	RAN4 to reply to RAN2 that the simultaneous configuration of  preconfigured FR1 gap and preconfigured FR2 is supported in Rel-17.
RAN4 to reply to RAN2 that the simultaneous configuration of legacy gap and Pre-MG is not supported in Rel-17.
	RAN4 to inform RAN2 on the agreement related to common and different signalling parameters of Pre-MG configuration versus legacy MG configuration:
· 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 (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· other parameters are not precluded. 
RAN4 to remove the inter-RAT measurement criteria from the general applicability rule for Pre-MG, valid both for UE autonomous MG activation/deactivation and RRC-based activation/deactivation.
RAN4 to reply to RAN2 that RRC-based Pre-MG activation/deactivation was agreed in RAN4 and hence needs to be specified by RAN2 and provide the background (i.e. full network control, support of additional trigger conditions, fallback). 
	Conditions for RRC-based network-controlled Pre-MG activation/deactivation are the following ones:
· DCI/Timer based BWP switching in single CC, 
· adding/removing any measurement object(s) for intra-frequency SSB measurements with gap and for inter-frequency SSB measurements,
· adding/releasing/changing a PSCell (to be removed in case MR-DC is deprioritized),
· activating/de-activating any SCell(s) and
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
	For UE autonomous Pre-MG activation/deactivation, following criteria / trigger events may change the activation status of pre-MG configured to UE:
· DCI/Timer based BWP switching in single CC,  
· LPP positioning request,
whereby the current configured Pre-MG pattern is reused.  
	UE supporting Pre-MG needs to support both RRC-based and UE autonomous Pre-MG activation, to follow what the network signals at time of Pre-MG configuration

	R4-2202009
	Ericsson
	Activation/deactivation of Pre-MG in CA:
· Observation # 1: UE can only measure on a CC (CC1) of the CA if the BW of SSB is within the active BWP of that CC i.e. CC1.
· Observation # 2: If the BW of SSB is not fully within the active BWP of another CC (CC2) of the CA then the UE needs gaps for measurement on that CC i.e. CC2.
· Observation # 3: If RRC configures Pre-MG as deactivated while the Pre-MG status of active BWP of at least one CC in CA (among all CCs with per UE gap or among all CCs in the same FR for per FR gap) is ON is an ambiguous case.
· Proposal # 1: We support following principles for activation/deactivation of Pre-MG based on autonomous rules:
· When configured with per-UE gap, UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, UE should assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF. 
· Proposal # 2: When configured with per-UE gap, the UE shall assume the gap is ON on all CCs if the RRC triggered Pre-MG is deactivated while the Pre-MG status of active BWP of at least one CC in CA is ON.
· Proposal # 3: When configured with per-FR gap, the UE shall assume the gap is ON on all CCs in the same FR if the RRC triggered Pre-MG is deactivated while the Pre-MG status of active BWP of at least one CC in the same FR is ON.
· Proposal # 4: We support following principles for activation/deactivation of Pre-MG triggered by RRC:
· When configured with per-UE gap: 
· If the RRC triggered status is activated then the UE shall assume the gap is ON on all CCs regardless of Pre-MG status of active BWP of any of the CCs. 
· If the RRC triggered status is deactivated then the UE shall assume the gap is OFF on all CCs only if Pre-MG status of active BWP of all the CCs is OFF; otherwise the UE shall assume the gap is ON on all the CCs. 
· When configured with per-FR gap: 
· If the RRC triggered status is activated then the UE shall assume the gap is ON on all CCs in the same FR regardless of Pre-MG status of active BWP of any of the CCs in that FR. 
· If the RRC triggered status is deactivated then the UE shall assume the gap is OFF on all CCs in the same FR only if Pre-MG status of active BWP of all the CCs in that FR is OFF; otherwise the UE shall assume the gap is ON on all the CCs in that FR.
Transition time for Pre-MG activation/deactivation delay:
· Observation # 4: Pre-MG activation/deactivation delay is the sum of the active BWP switching delay (TBWP) and additional transition time (T).
· Observation # 5: To support Option 2, the BWP switching delay (TBWP) should not exceed 10 ms.
· Observation # 6: Active BWP switching delay (TBWP) on multiple CCs depends on at least number (N) of CCs involved in the active BWP switching and may exceed 10 ms in some scenarios.
· Proposal # 5: Define fixed value of additional transition time (T), which is independent of TBWP.
· Proposal # 6: Additional transition time (T) = 5 ms (Option 1).
RRM requirements: measurement period:
· Observation # 7: UE can combine samples before and after the change in the Pre-MG status. 
· Observation # 8: During the Pre-MG activation/deactivation delay the UE is not expected to obtain sample.  
· Proposal # 7: The UE configured with Pre-MG shall continue the ongoing measurement after the change of the Pre-MG status.
· Proposal # 8: The total measurement period (Tmeasure, total) includes Pre-MG activation/deactivation delay due to all the Pre-MG status changes during the measurement period.
· Proposal # 9: 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 Pre-MG status changes (K*Tstatus_change) during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N* Tstatus_change
· Where
· K=total number of Pre-MG status changes during the measurement period
· Tstatus_change = TBWP switch + T
· TBWP switch is the active BWP switching delay.
· T is the additional transition time for each Pre-MG activation/deactivation.
· Proposal # 10: In proposal 9, 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.
· Tmeasure,MG =It is measurement period when the measurement is fully performed with measurement gap.


	R4-2202010
	Ericsson
	Draft CR for Measurement requirements for Pre-MG in TS 38.133

	
	
	



Open issues summary and companies views’ collection for 1st round
Sub-topic 1 Pre-MG configuration
Issue 1-1  How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration for the  rule-based activation/deactivation pre-MG
[Moderator notes: in the last meeting the following agreements were achieved for this issue.
· Besides the per BWP indication, no additional explicit signalling is needed to indicate the initial pre-MG activation/deactivation status at or during pre-MG being configured. 
· FFS on initial status (activation/deactivation) of Pre-MG is determined based on the same rules used for autonomous activation/deactivation of Pre-MG.
] 
· Option 1 (CATT, ZTE, xiaomi): Based on the same rules as these for the signalling based mechanism. 
· Option 2 (MTK, Apple,Intel, Qualcomm, Huawei): UE can autonomous know the pre-MG initial status also without any additional signalling. 

Recommended WF:  Further discussion needed. Collect companies’ views.
[Moderator notes: for NW signaling based pre-MG activation, the per-BWP indication can be used to indicate initial pre-MG status also. That is no additional signaling beside per BWP indication is needed. But for the autonomous mechanism, this indication (per-BWP) may be missed. I supposed that the exact meaning of Option 1 is “same rules” as these used to check pre-MG status after pre-MG being configured. If so, the two options above shall be aligned. So please the proponents of option 1 clarify what the exact “same rues” are hereby. 
Based on the interpretation above, the companies can whether check the following proposal are agreeable
· For autonomous activation/deactivation of Pre-MG, UE can also know the pre-MG status autonomously without any additional signalling.]

	Company
	Comments

	MTK
	OK with the recommended WF.
In a bit more detail, UE can follow the same rule we discussed in Issue 2-2 to know whether a pre-MG should be ON or OFF right after RRC configuration under UE autonomous activation/deactivation mechanism. 

	ZTE
	Fine with the recommended WF.

	Apple
	Option 1 is confusing. Upon configuration, there are two approaches to determine the initial status. One is based on NW flag (per BWP indication), if UE supports it and NW does provide the flag. The other one is based on UE autonomous activation/deactivation rules, if supported by the UE and NW doesn’t provide the flag. In our view issue 1-1 is for the second case. Thus it is straightforward for us to determine the initial status by checking the same rules which are used to determine Pre-MG status upon BWP switching. Therefore, “Based on the same rules as these for the signalling based mechanism” is unclear to us.

	Huawei
	Fine with the recommended WF.
Same comment as MTK and Apple on how to determine the initial status when pre-MG is configured.

	OPPO
	Fine with the recommended WF.

	Xiaomi
	Fine with the recommended WF

	CATT
	Fine with the recommended WF. 

	Intel
	Fine with the recommended WF. 

	E///
	Fine with the recommended WF.

	
	

	Qualcomm
	We support option 2 with the following clarification: if the UE supports autonomous rules for pre-configured MG activation/deactivation, then the UE can determine the initial status of the MG by applying the rules.

	Nokia
	We support the recommended WF.



Issue 1-2 Switching between pre-configured MG and with the current legacy MG
· Option 1 (OPPO): Wait for RAN2’s further reply on RRC design of Pre-MG before deciding additional mechanism to switch the configured pre-MG to legacy MG.
[Moderator Notes: In R4#101e, the following agreement on this issue was already achieved. Therefore, RAN4 need NOT to further discuss this.
“Switching between pre-configured MG and with the current legacy MG
· Given the new MG configuration can override the obsoleted MG, it is unnecessary to add new switch mechanism (other than RRC re-configuration) between pre-MG and legacy MG.”
]

Recommended WF: NO Further discussion needed.  
	Company
	Comments

	MTK
	We agree with the recommended WF.
We do not think any additional mechanism should be introduced at this stage, given that we already have 2 (Network control and UE autonomous). 

	ZTE
	Fine with the recommended WF due to the agreement achieved in 101 e-meeting.

	Apple
	We agree that new switch mechanism is not necessary in this release.

	Huawei
	Support the recommended WF.

	OPPO
	RAN2 is considering reusing legacy MG configuration along with an extra indication for Pre-MG. AND the network control mechanism is still FFS in RAN4 (as issue 5-1). So, in our understanding, switching between Pre-MG and legacy MG is possible and feasible from configuration’s perspective, e.g., by enabling or disabling the indication. Based on such observation, we proposed the option 1 here. 
We are also fine to hold this in RAN4, but there could exit risk of misalignment between RAN2 and RAN4 if RAN4 ignore the discussion/conclusion of RAN2 design.

	Xiaomi
	Support the recommended WF as it was agreed it is not necessary to introduce swithing mechanism between pre-MG and legacy MG.

	CATT
	Agree with the recommended WF. 

	Intel
	Fine with the recommended WF. 

	E///
	Fine with the recommended WF. 
But if RAN2 introduces signalling for switching between Pre-MG and legacy MG is also fine for us. 

	Qualcomm
	Support the recommended WF.

	Nokia
	We support the recommended WF.



Issue 1-3 The exact configuration of Pre-MG used for PRS measurement
· Option 1(Intel) UE need NOT indicate serving cell about the PRS measurement which can be based on  pre-MG configured to UE. 
· Option 2a (Apple): UE should inform the serving cell about the PRS measurement if the configured pre-MG is being used for PRS
· Option 2b (Huawei, vivo): UE should inform the serving cell about the PRS measurement when it is configured with pre-MG, if it has not informed NW before pre-MG configuration
· Option 3(CATT, MTK, Qualcomm,  xiaomi): UE can indicate PRS measurement information to network(serving gNB) via existing LocationMeasurementIndication 
· Option 3a(CMCC): UE need to indicate PRS measurement to network if UE have not done prior to the pre-MG being configured. 
· And the existing signalling LocationMeasurementIndication can be used to indicate network either start or stop location related measurement. No need to introduce additional/new indication
· Option 4 (Nokia): If PRS measurements are done using Pre-MG, upon evaluation if the current MGP is suitable, UE should indicate to network, if the current MGP can be reused for PRS measurements or if another MG (using legacy MG or Pre-MG) needs to be re-configured. In the first case, network triggers the RRC-based Pre-MG activation message setting the Pre-MG activation status indication ON for all BWPs.
· 
Recommended WF: Further discussion needed. Collect companies’ views.  

	Company
	Comments

	CMCC
	Option 3a. In our understanding, there are three questions: First question is whether UE need to inform network about the PRS measurement. Second question is how UE inform network about the PRS measurement (existing signalling or new signalling?). Third question is when UE inform network about the PRS (every time it is configured with pre-MG or with some conditions?)
For the 1st question on whether UE need to inform network about the PRS measurement, according to all the candidate options, all the companies agree that UE shall inform network about the PRS measurement.
For the 2nd question on how UE inform network about the PRS measurement (existing signalling or new signalling?). In our view, the existing signalling LocationMeasurementIndication message can be reused. With this information, network has knowledge that there is PRS measurement for the UE. No need to introduce new/additional indication
For the 3rd question on when UE inform network about the PRS (every time it is configured with pre-MG or with some conditions?). It is not necessary that UE always indicate start and complete of PRS measurement to gNB when it is configured with pre-MG. UE only need to indicate PRS measurement to network when it is configured with Pre-MG only if UE has not informed NW before pre-MG configuration.

	MTK
	We are fine with either Option 3 or 3a.
CMCC provided a good approach to decouple the issue into sub-steps: whether, how and when.

	ZTE
	Support Option 3 and 3a.
We believe Option 2a/2b are not conflict with Option 3/3a. The only difference is that Option 3/3a identify re-using the existing LocationMeasurementIndication to indicated NW. But Option 2a/2b do not refer to any indication signalling.

	vivo
	Ok with option 3. 

	Apple
	We don’t think option 2/2a/3/3a conflict with each other. CMCC raises a good approach to decouple the issue. We would like to provide comments on these three aspects:
1) whether UE need to inform network about the PRS measurement
we agree with CMCC that UE shall inform network about the PRS measurement. One thing we would like to highlight is that according to existing TS38.305, UE is allowed not to trigger location measurement indication procedure after receiving LPP message from an LMF requesting location measurement. We keep raising this because we would like to request UE to trigger Location measurement indication procedure. 
Inform RAN2 that UE shall trigger location measurement indication procedure when starting location measurement if Pre-MG is being used.
2) how UE inform network about the PRS measurement
We don’t think any new signalling is needed. Existing LocationMeasurementIndication can be reused. However, we expect some clarification on existing LocationMeasurementIndication as mentioned under question 1).
3) when UE inform network about the PRS
we have different understanding with CMCC. When UE finishes PRS measurement, UE shall also inform NW. if this information is useless, UE doesn’t need to inform NW when starting PRS measurement at the first place. 

	Huawei
	We can support option 3a. CMCC has made good explanations on  the rationales and we support all of them.
We do not support option 3 because it says UE can indicate … but in our view UE should indicate …
To Apple, we agree that UE still needs to indicate NW about the stop of PRS measurement, but we understand option 3a is concerned with the indication about the start of the PRS measurement. We are open to discuss the details here.

	OPPO
	Option 3 is fine. We think network can know PRS measurement and configure Pre-MG as always activated, not just limited by UE indicating PRS measurement information. The wording in option 3 that UE can indicate seems fine.

	Xiaomi
	Option 3 or 3a

	CATT
	Support option 3 and 3a. 

	Intel
	 One necessary conditions to indicate the PRS measurement to the serving gNB is PRS measurement shall be based on pre-MG. In our view, when UE is try to performing PRS measurement, serving gNB can configure the both legacy or pre-MG to UE. It is unnecessary to introduce any other signaling to limit NW’s implementation (e.g. pre-MG must be activated for PRS). 
On the other hand, such mechanism pre-MG for PRS measurement which are OFF when being configured but to be activated by other LMF signaling or MAC CE is under RAN1 Rel17 ePOS discussion.  And according to the last RAN4 meeting, we shall decouple this in Rel17 MG WI in RAN4.

	RAN1’s agreements:
Agreement:
Support the following options (in the agreement made in RAN1#106-e) for a new mechanism of MG activation request for the purpose of positioning.
· Option 2: by UE (via UCI or UL MAC CE)
· Select only one of UCI and UL MAC CE in RAN1#106bis-e
· Option 1: by LMF (via an NRPPa message)
· Note: This is transparent to the UE




Therefore, we don’t think from RAN4 perspective, the UE need to indicate  serving cell about the PRS measurement which can be based on  pre-MG configured to UE. 


	E///
	The UE needs to inform the serving cell that the UE will use pre-MG for PRS measurements. The UE should also inform the serving cell that the UE will stop using pre-MG for PRS measurements. The reason is that it has an impact on scheduling in the network whether pre-MG is OFF or ON. 
In our view existing signaling can be reused. But we can leave the details about signaling to RAN2. 

	Qualcomm
	Option3. It does not mean that the UE does this every time. LocationMeasurementIndication can be initiated by the UE only when the MG are “not suitable.” E.g. if the UE does not support autonomous rules for pre-configured MG activation/deactivation and the gNB has not indicated by RRC signalling that the pre-configured MG is active for the active DL BWP then the UE should notify the gNB via LocationMeasurementIndication.

	Nokia
	We support Option 4. This is similar to options 2a and 3 and includes the network response. The network confirms the use of Pre-MG in the RRC-based Pre-MG activation, else it sends RRC Reconfiguration, if Pre-MG cannot be used and legacy MG needs to be configured.  

	Moderator
	Thanks for CMCC’s suggestion to decouple this question. We can also conclude this issue from these three questions.
	TS38.133 v16.5.0

General


Figure 5.5.5.1-1: Location measurement indication
The purpose of this procedure is to indicate to the network that the UE is going to start/stop location related measurements towards E-UTRA or NR (eutra-RSTD, nr-RSTD, nr-UE-RxTxTimeDiff, nr-PRS-RSRP) which require measurement gaps or start/stop detection of subframe and slot timing towards E-UTRA (eutra-FineTimingDetection) which requires measurement gaps. UE shall initiate this procedure only after successful AS security activation.
NOTE:	It is a network decision to configure the measurement gap.




According to RAN2 spec TS38.331 5.5.6 above, if UE was requested to perform PRS measurements from LMF, UE can indicate/inform network (serving gNB) by “LocationMeasurementIndication” IE to require the measurement gap. Which types of MG(pre-MG or legacy MG) will be configured UE is up to NW. 
Therefore, regarding to whether UE need to inform NW about PRS measurement, as companies’ interpretation above, there are several possible scenarios below (regardless the concurrent gap).
· Case 1:  If there is not any measurement gap configured to UE before UE was requested to provided PRS measurements by LMF, UE shall forward   “LocationMeasurementIndication” IE to require the measurement gap (either legacy gap or pre-MG with activation).
· Case 2: If there is the legacy measurement gap configured to UE (e.g. legMG1) before UE was requested to provided PRS measurements by LMF, UE need NOT forward   “LocationMeasurementIndication” IE to require the measurement gap. That is UE can perform the PRS measurement with legMG1.
· Case 3: If there is the preconfigured measurement gap configured to UE which was activated (e.g. preMG1-ON) before UE was requested to provided PRS measurements by LMF, UE need NOT forward   “LocationMeasurementIndication” IE to require another legacy MG. That is UE can perform the PRS measurement with preMG1-ON.
· Case 4-1: If there is the preconfigured measurement gap configured to UE which was deactivated (e.g. preMG2-OFF) before UE was requested to provided PRS measurements by LMF, UE can forward   “LocationMeasurementIndication” IE to require measurement gap. If NW configured the other legacy MG (legMG2) to UE. That is UE can perform the PRS measurement with legMG2.
· Case 4-2: If there is the preconfigured measurement gap configured to UE which was deactivated (e.g. preMG2-OFF) before UE was requested to provided PRS measurements by LMF, UE can forward   “LocationMeasurementIndication” IE to require measurement gap. If NW reconfigured the preMG2 as activated (preMG2-OFF-ON) to UE. That is UE can perform the PRS measurement with preMG2-OFF-ON.
Notes: for the stop PRS measurement, the similar cases will be possible with the reverse way. 
We can conclude based on the observations on these UE behavior under the possible scenarios above.
1) whether UE need to inform network about the PRS measurement
“UE shall inform network about the PRS measurement upon the measurement gap is needed”
2) how UE inform network about the PRS measurement
“ by LocationMeasurementIndication IE”
3) when UE inform network about the PRS
“when UE is going to perform or stop PRS measurement after LPP request information received. ” or 
when UE is going to perform PRS with the configured Pre-MG only if UE has not informed NW before pre-MG configuration.
 

Therefore, the tentative agreements can be:
· UE shall inform network about the PRS measurement by LocationMeasurementIndication IE
· FFS on when this indicatation shall be informed to NW
· Option 1. when UE is going to perform PRS measurement upon the measurement gap is needed [TS38.331]
· Option 2. when UE is going to perform PRS with the configured Pre-MG only if UE has not informed NW before pre-MG configuration.




Issue 1-4 Signaling parameters of Pre-MG 
· Option 1(Nokia) 	RAN4 to inform RAN2 on the agreement related to common and different signalling parameters of Pre-MG configuration versus legacy MG configuration:
· 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
· How pre-configured MGs can be configured:
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) which are same as these of Rel16 legacy MG can be configured by the similar way as the Rel16 legacy MGs

· different parameters, such as 
· indication about the Pre-MG type (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· other parameters are not precluded. 
Recommended WF: Further discussion needed. Collect companies’ views.  
[Moderator Notes: In [R4-2115341]
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. The pre-configured MG can be configured in way similar to the configuration of the Rel-16 legacy MGs
· The RRC parameter(s) used to differentiate pre-configured MG with the legacy MG are needed when pre-configured MG is being configured 
· The exact signalling can be designed by RAN2
Therefore the exact signaling can be up to RAN2 according the LS out before. 
]

	Company
	Comments

	MTK
	We are fine with Option 1.
In our understanding, RAN2 is already starting on the corresponding ignaling design, but it should also be fine if RAN4 provides our understanding to sync with RAN2.
We prefer to say that the set of common parameters can directly re-use what we have in the legacy gap. If we try to list the parameters, we need to list them all. Otherwise, it creates confusion in RAN2 about why some parameters are not mentioned. 
Regarding new parameters, the indication of the activation mechanism (NW control or UE autonomous) is needed. The absence of the indication means that legacy gap is used. But we can still leave this detail to RAN2. The per-BWP indication is additionally needed for NW controlled mechanism.

	ZTE
	According to the LS reply form RAN2, they still keep FFS for case 4. Case 4 corresponds to NW controlled activation/deactivation mechanism. So maybe we need some further clarification for the necessity of case 4 first.

	vivo
	Fine with option 1

	Apple
	We prefer to leave detailed signaling design to RAN2. RAN4 only needs to provide the necessary parameters. “The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG” doesn’t mean RAN2 has to reuse existing Gapconfig, which may preclude Pre-MG + legacy gap. Even though such combination may not be supported by RAN4 requirements, we already request RAN2 to consider this in signaling design.

	Huawei
	We do not support option 1.
We understand RAN2 is already discussing the signaling support for pre-MG, and there is no need for RAN4 to provide comment on the signaling design unless new parameters are identified.
On the new parameters, one issue that RAN4 may need to discuss is whether NW needs to indicate the activation mechanism (rule based or RRC based). We do not think this is needed because this can be implicitly known by the UE by checking the presence/absence of the per-BWP status indication.

	OPPO
	Generally fine with option1. But the details of “different parameters” can be left to RAN2.

	CATT
	We think the parameters mentioned in option 1 has been informed to RAN2 in the previous LS. The detailed signaling design is up to RAN2. 

	Intel
	If there is any new parameters need for pre-MG identified in this meeting, we can inform RAN2. But the parameters in option 1 here were already under RAN2’s consideration. We need not any duplicated works indeed.

	E///
	We are fine with Option 1. But we are also ok to leave such details for RAN2.

	Qualcomm
	MG pattern index is not a parameter in the RRC gap configuration IE. Rather MGL and MGRP are signaled explicitly.
We understand that the configuration of a pre-configured MG should include the same parameters used to configure a legacy MG plus additional ones.
· indication that the MG is of type “pre-configured”
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used
· if RRC-based activation/deactivation will be applied for the MG, then indication for activation/deactivation status per BWP

	Nokia
	In our view, RAN4 should inform RAN2 on the parameters for Pre-MG configuration, that are not common with legacy MG. We are discussing additional scenarios such as Pre-MG under CA, which will impact the Pre-MG configuration, and the combination of Pre-MG and legacy MG, and hence a further LS should be sent. In our view RAN4  needs to also clarify to RAN2 that network-controlled MG activation (option 4) is needed.   

	Modertaor
	No further discussion needed. RAN4 has informed RAN2 the pre-MG aspects need RAN2’s signaling support (e.g. the pre-MG flag, activation/deactivation indication for signaling based pre-MG ) in the previous agreed LS. The detailted signaling design (e.g. the parameters ) can be up to RAN2.





Sub-topic 1a Pre-MG configuration for CA
Issue 1-1a Configuration for Pre-MG under CA
· Option 1 (Nokia): In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.
Recommended WF: Further discussion needed. Collect companies’ views.  

	Company
	Comments

	MTK
	Option 1 is not needed.
For network-controlled mechanism to be used in CA case, we do not see any additional signalling extensions are needed, given that we already have the per-BWP indication. 

	Apple
	We don’t think additional signalling is needed to supported Pre-MG in CA. RAN4 only needs to discuss the determination of Pre-MG in CA.

	Huawei
	Need more clarification on option 1, e.g. what kind of signaling extension is considered?

	Xiaomi
	Agree with MTK/Apple’s views

	CATT
	Need further clarification. For CA case, more bits are needed for current per-BWP indication to include the status of each carrier, but no new signaling is needed. 

	Intel
	In RAN4, any aspect of per-BWP indication for CA can be identified firstly. The exact signaling extension can be up to RAN2.

	E///
	We don’t see need for additional signaling. It is better to leave it for RAN2 to decide. 

	Qualcomm
	Our view is that RAN4 should decide how pre-configured gap activation/deactivation is controlled the UE is in CA mode. RAN2 should be notified if there are any differences vs. single carrier mode.

	Nokia
	In our view, the difference to single carrier is the per-BWP indication for each CC. This should be informed to RAN2. No further extension is needed. To Qualcomm: these are valid points, but can be discussed under different issue.




Sub-topic 2 Pre-MG activation/deactivation
Issue 2-1 Trigger events for pre-MG activation/deactivation
[Moderator notes: In R4#101-e one of remaining issues related to pre-MG activation procedure is:
· The trigger events that may change the activation status of pre-MG configured to UE include:
· BWP switching, 
· adding/removing any measurement object(s): FFS
· adding/releasing/changing SCell(s): FFS
· activating/de-activating any Scell(s):FFS
· LPP positioning request: FFS
And it shall be noted that 
· For the signaling-based pre-MG activation/deactivation, if trigger events above occurred UE needs to check the per-BWP pre-MG status indication which might be updated by NW when these events happened
· For the rule-based pre-MG activation/deactivation, if trigger events above occurred UE needs to check pre-MG status autonomously when these events happened 
]
· Option 1(Apple, MTK, Huawei, ZTE,  xiaomi): pre-configured MG activation/deactivation can be triggered by : 
· BWP switching, 
· adding/removing any measurement object(s), 
· adding/releasing/changing a PSCell under CA 
· activating/de-activating any SCell(s) under CA
· LPP positioning request
· Option 2(Qualcomm):.
· BWP switching, 
· adding/removing any measurement object(s)( when the autonomous rules are applied)
· SCell activation/deactivation/release/change when the UE is in CA mode 
· LocationMeasurementIndication message to activated the pre-MG for PRS 
· Option 3a(Intel): The events below which can result in pre-configured MG activation/deactivation status changed are necessary to be studied in Rel17 WI. There is not any benefits especially on the measurement gap activation delay for pre-MG which is to be (de)activated by the trigger events via RRC reconfiguration messages (e.g. adding/removing any measurement object(s),e.t.c) .
· BWP switching by DCI/Timer based, 
· activating/de-activating any SCell(s).
· Option 3b (CATT, OPPO):  
· BWP switching by DCI/Timer based 
· Option 4(Nokia) 
· For RRC-based network-controlled Pre-MG activation/deactivation are the following ones:
· DCI/Timer based BWP switching in single CC, 
· adding/removing any measurement object(s) for intra-frequency SSB measurements with gap and for inter-frequency SSB measurements,
· adding/releasing/changing a PSCell (to be removed in case MR-DC is deprioritized),
· activating/de-activating any SCell(s) and
· LPP positioning request
· For UE autonomous Pre-MG activation/deactivation, following criteria / trigger events may change the activation status of pre-MG configured to UE:
· DCI/Timer based BWP switching in single CC,  
· LPP positioning request

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

	CMCC
	Option 1. For UE autonomous activation/deactivation, the key consideration is whether MG is needed or not. Pre-MG can be deactivated if MG is not required by any of the configured MG, otherwise, Pre-MG is activated. 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 SCell, activating/de-activating any Scell(s), etc. Since above scenarios have impact on the activation/deactivation of Pre-MG, it is necessary to be considered.

	MTK
	Support Option 1.
Option 1 covers all scenarios that we need to consider. 
We understand the intention of Option 3a and 3b is that network can also provide the RRC reconfiguration to fallback the pre-MG to legacy gap at the same RRC reconfiguration message to add new MO or new SCells. If such a network behavior can be guaranteed, we are fine with Option 3a. If not guaranteed, we still prefer Option 1. 
Option 4 raised a very important issue to be further clarified. For NW controlled mechanism, should UE naively follow the per-BWP indication to switch ON-OFF pre-MG, or should UE assume the pre-MG is always ON (i.e., ignore pre-BWP indication) when an inter-freq MO is configured?

	ZTE
	Support  Option 1.
Similar view as CMCC.

	Apple
	Support option 1. Is option 2 same as option 1?

	Huawei
	Support option 1. Option 1 covers all scenarios where the need for MG can change.
On option 3a, we understand it can also work, but it mandates NW to reconfigure pre-MG to legacy MG when RRC procedures listed in option 1 occur, which is undesirable. 

	OPPO
	Prefer option 3b. 
The RRC reconfiguration can lead to any MG (including pre-MG and legacy gap) (re)configuration, but not dedicated activation/deactivation of Pre-MG. Is it something similar to ‘Direct Pre-MG activation’? We are not sure this is aligned with the original ‘RRC -based network-controlled rule’ by per BWP indication, but it is like extra rules. We still suggest to focus on BWP switching by DCI/Timer based method in this release.

	Xiaomi
	Option 1, for UE autonomous activation/deactivation, any trigger event in option 1 will change the status of pre-MG. For NW control activation/deactivation, UE should follow the per-BWP indication to change the status of pre-MG.

	CATT
	Our preference is option 3b which is aligned with the WID, but if all companies are fine, we can compromise to option 1. 

	Intel
	For the trigger event which are based on RRC signaling, when these condition was triggered (e.g. MO changing as shown in the figure below) the possible UE behavior can be


· Case 1. 
If the new configured MO can’t be measured by UE wo gap, the most straightforward way is NW will reconfigure a new legacy measure gap to UE simultaneously with MO add/release/change.
MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                                                       OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M
    ...,
    [[
    interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R
    ]]
}

· Case 2. 
If the new configured MO can’t be measured by UE wo gap, the other straightforward way is NW will reconfigure a pre-MG to UE simultaneously with MO add/release/change. 
· For the pre-MG with signaling based (de)activation status, NW needs update the per-BWP status indication to UE in the same RRCReconfiguation IE for pre-MG configuration and MO change.  When UE received such RRCReconfigution IE , UE can know the pre-MG status  exactly.
· For the pre-MG with rule based (de)activation status, when UE received such RRCReconfigution IE including the pre-MG configuration, UE can know the pre-MG status  autonomously by the way same as UE checking the pre-MG ininital status (as issue 1-1)
· 




· Case 3. 
There was no any updates on preMG configuration together with MO change in a same RRCReconfiguation. 
· For the pre-MG with signaling based (de)activation , we thought this error NW implementation because at least the pre-MG status indication shall be updated and forward to UE by RRC message for pre-MG confiugaiton.
· For the pre-MG with rule based (de)activation
when RRC reconfiguration ONLY including MO change, UE needs to check the potential MG status change. 
That is, for UE to support the rule-based pre-MG activation when there is any RRCReconfiguation on MO, PSCell and BWP changing, UE may need to check the pre-MG status autonomously. However, these will introduce many extra efforts for RAN4 to define the corresponding rules. 
In short, technically there are other better ways to handle the pre-MG with the events triggered by RRC message (e.g. case 1,2 above)
And according to the WID , these scenario are actually out of scope (e.g. DCI based BWP switching is the case RAN4 shall  be studied instead of RRC based BWP switching). 

Therefore, we support Option 2. 



	E///
	We prefer Option 3b which is according to WID objective. But we can also compromise on Option 1.

	Qualcomm
	We’d like to clarify here that our understanding is that the triggers being discussed here apply when autonomous rules are used. If RRC-based control is used then it is up to the network and the UE follows the indication from the gNB.
We support option 2.
On option 1, LPP location request cannot be a direct triggering event because it is transparent to the RAN (the gNB does not know). Regarding PSCell add/release/change, RAN4 agreed that pre-configured MG is not supported in MR-DC mode. Please clarify.

	Nokia
	We support option 4 with 1 modification. For network-controlled activation, we would like to modify the positioning trigger from LPP positioning request to LocationMeasurementIndication message. We generally agree with Qualcomm that for RRC-based control, it is up to the network to activate/deactivate and the UE should follow. Regarding options 1, 2 and 3a, we do not agree that UE autonomous MG activation can be used in case of added/removed MOs, SCells, PCells. This is based on network signalling (RRC reconfiguration). 



Issue 2-2 Pre-MG activation/deactivation criteria 
[Moderator notes: the agreements in the last meeting are:
And the general applicability rules for measurement gap for SSB, CSI-RS L3, Rel16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
]
· Option 1 (Huawei) : According to applicability rules for measurement gap for SSB, CSI-RS L3 in TS38.133 (e.g. 9.1.5.2), 
· 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 2a (CATT): Updated Pre-MG activation/deactivation criteria for rule-based activation/deactivation Pre-MG as
· Pre-MG is activated when
· the UE is configured with at least inter-frequency CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.
· Pre-MG is deactivated when
· the UE is configured with only SSB measurements and/or intra-frequency CSI-RS measurement, and all the measured SSBs are fully within the BW of the active BWP. 
· Option 2b (Qualcomm): When autonomous rules are applied to determine the activation/deactivation status of a pre-configured MG, the gap can be deactivated for an inter-frequency measurement contained within the active DL BWP if the UE supports interFrequencyMeas-NoGap-r16 for the corresponding FR.
· Option 2c(CMCC);
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· the UE indicates ‘no-gap’ via intraFreq-needForGap and/or UE supports interFrequencyMeas-NoGap-r16
· the active downlink BWP is initial BWP
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements
· Option 3. (Nokia) remove the inter-RAT measurement criteria from the general applicability rule for Pre-MG,
· Option 4. (Nokia) the same rules can be pplicable for both UE autonomous MG activation/deactivation and RRC-based activation/deactivation.
· 
Recommended WF:  Further discussion needed. Collect companies’ views.  
[Moderator notes: 
· Option 1 is more general rules. Companies can check whether other options( Option 2a,2b,2c) can be fully covered by the  measurement gap applicability  rules defined in TS38.133 to avoid duplicated context.
· Option 3,4 are not excluded by Option 1 or 2 ]
	Company
	Comments

	CMCC
	Both option 1 and option 2c are OK for us. If we go with the general way of description on the autonomous rules, option 1 is supported. If companies prefer to provide details of the autonomous rules, option 2c is supported, which is aligned with the existing spec on the scenarios of measurement w/o MG.

	MTK
	We suggest to have separate discussion for different configurations, e.g., CSI-RS, PRS, intraFreq-needForGap, interFrequencyMeas-NoGap-r16, inter-RAT measurements, instead of selecting between options on the table.

	ZTE
	Support Option 1.
In our opinion, only the general rule is needed. Since for each specific type of RRM measurement, such as intra-f measurement, inter-f measurement, PRS based measurement, the principle of with gap or without gap has been identified in TS38.133. Based on our understanding, if without any new principle introduced for Pre-MG compared with legacy gap, we do not need to list the principles one by one.
For Option 4, we are not sure why we need to discuss any rule for RRC-based activation/deactivation, whether activation or deactivation the pre-MG, just up to NW’s decision.

	Apple
	Option 1 can be used as a general rule. When determining whether gap is needed for target MO, intraFreq-needForGap and interFrequencyMeas-NoGap-r16 need to be considered.

	Huawei
	Option 1.
We understand the need for MG is already defined in Rel-15/16 for each kind of measurement, and there is no need to revisit any of the existing requirements in this WI. Therefore, we only need the generic principle in option 1 to determine the status of pre-MG based on the need of MG from each configured measurement. 

	OPPO
	Share the similar view as Apple and HW.

	Xiaomi
	Support to use option 1 as the general rule to determine whether the gap is needed or not.

	CATT
	We are fine with option 1 and option 2a. 

	Intel
	The general rule defined in TS38.133 9.1.2.1 for intra-f SSB measurement wo condition can be taken as the rules to deactivated the pre-MG.
“The UE can perform intra-frequency SSB based measurements without measurement gaps if
-intra-f SSb 
the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
- the SSB is completely contained in the active BWP of the UE, or
- the active downlink BWP is initial BWP[3].”
If the any of conditions above is not satisfied, pre-MG shall be activated. 
For CSI-RS/PRS they can be more simpler because they need the always ON pre-MG.

For Option 4, we are not sure whether it is necessary to define these criteria for signaling based pre-MG since both activate MG and indicate them to UE are under serving gNB control.

	E///
	The general applicability rules agreed in RAN4#101-e are clear and well defined. We therefore do not support any option which contradicts these agreed rules. One issue need clarification is the scope of Inter-RAT measurements. The RATs should be explicitly stated. We are fine to include LTE, UTRA and GSM.

· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.


	Qualcomm
	In principle we agree with option 1 but it’s not clear whether this simple statement will be sufficient. The applicability conditions will include many different sections in the specification. E.g. option 2b should be included by reference.
There are new scenarios being introduced in Rel-17 and they should be covered by the rules. E.g. gapless NR positioning measurements with PPW. 

	Nokia
	We withdraw option 3. We support option 2a and also the inclusion of UTRA and GSM aside LTE.
Regarding option 4, we withdraw it and modify it to: 
Option 5: For network-controlled Pre-MG (de-)activation, the UE follows the per-BWP activation status indication received from the network. 
This equals option 1 in issue 2-3.




Issue 2-3 Which mechanism is used to determine the pre-MG activation/deactivation status
· Option 1 (Qualcomm): If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network.

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

	Company
	Comments

	MTK
	We can leave this issue to RAN2. 
In our view, an alternative way to achieve the same purpose is to add an indication about which activation/deactivation mechanism UE has to follow in the MG configuration. 

	ZTE
	Support Option 1.
We believe for the mechanism of RRC-based activation/deactivation, the status of pre-MG should be decided only through the per-BWP indication, not need any autonomous rule. If both per-BWP indication and autonomous rule applying, the situation is complicated and maybe some conflict would exist.

	Apple
	Support option 1. MTK’s proposal can achieve same purpose, but additional indication is needed. Thus option 1 is preferred.

	Huawei
	Support option 1. 
We agree that this implicit indication is sufficient and more efficient. 

	OPPO
	Option 1 is fine.

	Xiaomi
	Support option 1.

	CATT
	Support option 1. 

	Intel
	In our view, as UE capability to support autonomous/signaling based pre-MG will be excluded each other, Option 1 is quite straightforward. 

	E///
	We prefer that UE is configured whether to apply autonomous rule or follow RRC based activation/deactivation. It is better to inform RAN2 about the issue so they can develop relevant signaling.

	Qualcomm
	We support option 1. For a UE that supports both autonomous rules and RRC-based control, it should be clear which mechanism will be applied to determine the activation/deactivation status of the pre-configured MG.

	Nokia 
	We support option 1. The UE should support both autonomous and RRC-based control. RRC-based control will also serve as fall-back if the network detects issues with UE autonomous control. 


Sub-topic 2a Pre-MG activation/deactivation under CA 
Issue 2a-1 Criteria for the signaling-based Pre-MG (de)activation under CA
· Option 1a(CATT, MTK, vivo,OPPO, ZTE, Nokia, Apple): combining per-BWP pre-MG status over all CCs(all serving cells)  
· When configured with per-UE gap, 
· assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
· and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
· assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF. 
· Option 1b(Huawei): combining the per BWP status indication acrossboth activated and deactivated.
· For per-UE pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF.
· Option 1c(Ericsson): for activation/deactivation of Pre-MG based on NW signaling
· When configured with per-UE gap: 
· If the RRC triggered status is activated then the UE shall assume the gap is ON on all CCs regardless of Pre-MG status of active BWP of any of the CCs. 
· If the RRC triggered status is deactivated then the UE shall assume the gap is OFF on all CCs only if Pre-MG status of active BWP of all the CCs is OFF; otherwise the UE shall assume the gap is ON on all the CCs. 
· When configured with per-FR gap: 
· If the RRC triggered status is activated then the UE shall assume the gap is ON on all CCs in the same FR regardless of Pre-MG status of active BWP of any of the CCs in that FR. 
· If the RRC triggered status is deactivated then the UE shall assume the gap is OFF on all CCs in the same FR only if Pre-MG status of active BWP of all the CCs in that FR is OFF; otherwise the UE shall assume the gap is ON on all the CCs in that FR. 

· Option 2(Qualcomm): 
· Depends only on the active DL BWP of the Pcell, regardless of whether the UE is in single carrier mode or CA mode.
· Option 3(Intel): 
· When configured with per-UE gap: 
· In case of BWP switching trigger the pre-MG activation/deactivation, it depends on whether Mos can be contained within UE’s activated BWP of Pcell and activated Scells. 
· In case of SCell activation trigger the pre-MG activation/deactivation, it depends on whether MO can be contained by UE’s activate BWP in Pcell and other Scells to be activated when Scell activation happened after pre-MG configured 
Recommended WF: Further discussion needed. Collect companies’ views.  
[Moderator notes: Although the different proposals are provided by companies, technically they are similar. Companies can check the following harmonized proposal is acceptable.
Proposal: For CA cases, the principle for the signaling-based Pre-MG (de)activation under CA can be based on
· Firstly justify whether pre-MG activated needed for the configured measurements when UE is in the single CC separately (e.g. N1,N2 for the SCC1 and SCC2)
· Then N1 and N2 will be combined based the rules below.
· When configured with per-UE gap, 
1. assume the per-UE gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
2. and assume the per-UE gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
1. assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs in the same FR is ON, 
2. and assume the gap is OFF only if the pre-MG status of active DL active DL BWP in all CCs in the same FR are OFF. 
For an example, 
· MO#1, intra-f: @f0, BWP0, SSB; 
· MO#2, intra-f: @f1, BWP0, SSB
	BWP Switch to
 (only in single CC (e.g. Pcell))
	BWP0
(initial status)
	BWP1
	BWP2
	BWP3

	Gap needed for UE measurements if only PCC (N1)
	0
	1
	1
	1

	Gap needed for UE measurements if only SCC1 activated(N2)
	0
	/
	/
	/

	Per UE Pre-MG on/off(N1 or N2)
	0
	1 
	1
	1


]
  
	Company
	Comments

	MTK
	We are fine with the recommended WF in high level, but
· What are the definitions of N1 and N2?
[Moderator notes: they are some intermediate denotations in this example, we may need not to define them.]

· We are still trying to understand the example
· 
Regarding Option 1b, we are still not clear about the reason why we need to consider deactivated Scell even after check the Tdocs. It would be appreciated if proponent can help to add a but more illustration here.
As for Option 1c, we are not clear about the so-called ‘triggered status’ in the NW-controlled and UE autonomous mechanisms.

	ZTE
	[bookmark: OLE_LINK1]Fine with the proposal suggested by moderator.

	Vivo
	Fine with the recommended WF

	Apple
	Clarify that our proposal is inline with option 1, rather than option 2. Regarding deactivated Scell,  since there is no active BWP for deactivated Scell. It doesn’t need to be considered (effectively saying the Pre-MG indication is OFF). The reason is according to current spec, gap is not needed for measurement on deactivated SCC. Instead, the measurement is interruption-based according to TS38.133 clause 8.2.

	Huawei
	Option 1b.
To MTK/Apple, the difference between option 1a and 1b is that in option 1b deactivated Scell is considered. We agree with Apple that gap is not needed for measurement on deactivated SCC, but this is only the case for intra-frequency measurement, and our concern is about inter-frequency measurement without MG as explained as follows.
When Scell is activated: inter-frequency SSB is within active BWP of Scell, so following the per-BWP status indication of the active BWP in the Scell, pre-MG can be OFF.
When Scell is deactivated: if we follow option 1a where only active BWP on activated CC is considered, the pre-MG should be still OFF, but the inter-frequency SSB is not within active BWP, so it requires MG and the pre-MG should be ON.

	OPPO
	The proposal from moderator can be good starting point.  More clarification may be needed for N1 and N2.

	CATT
	Support option 1a. 

	Intel
	The principle in the recommended WF is fine. For the principle to combine the individual CC indication, we are fine Option 1a, 1b, 1c in principle. But the exact wording on these option can be updated accordingly.

	E///
	Recommended WF is good starting point but N1 and N2 need clarification.

	Qualcomm
	This issue is about the RRC signaling provided to indicate activation/deactivation status of pre-configured MG in CA mode. Options 1a and 1b propose signaling per CC (for each BWP) and a formula for how to combine the per CC indications. Option 2 proposes signaling for only one CC.
The approach in option 1a and 1b has benefit when all the MOs are covered by one of the BWPs in one of the CCs. When at least one MO is not covered by any of the BWPs then the MG should be active (or the MO is not measured). i.e. in the example from the moderator add a third MO that is not covered by any BWP.

	Nokia
	We support option 1a.



Issue 2a-2 Criteria for the rule-based pre-MG (de)activation under CA
· Option 1(MTK, Huawei): same criteria as these for single CC pre-MG activation/deactivation  [refer to Issue 2-2 Option 1]
· Option 1a (CATT):
· For each CC, same criteria as single CC pre-MG activation/deactivation  [refer to Issue 2-2 Option 1]
· When configured with per-UE gap, the gap is activated as long as the pre-MG status in one of the CCs is activation, and the gap is deactivated only if the pre-MG status in all CCs is deactivation. 
· When configured with per-FR gap, the gap is activated as long as the pre-MG status in one of the CCs in the same FR is activation, and the gap is deactivated only if the pre-MG status in all CCs in the same FR is deactivation. 
· Option 2a(Apple):
· For UE only support pre-UE gap:
·  Pre-MG shall be activated if any of the configured MO requires measurement gap. Otherwise, Pre-MG shall be deactivated. 
· For UE support per-FR gap: 
· Pre-MG in each frequency range shall be activated if any of the MO configured in the same frequency range requires measurement gap. Otherwise, Pre-MG shall be deactivated. 
· Note: for each MO, gap is deemed not required if any of the conditions for signal CC is met.
· 
· Option 2b (Ericsson): for activation/deactivation of Pre-MG based on autonomous rules:
· When configured with per-UE gap, 
· UE should assume the gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
· and assume the gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
· UE should assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF. 
· Option 3 (Qualcomm): The gap activation/deactivation status depends on the active DL BWPs of the PCell and all the active Scells.
Recommended WF: Further discussion needed. Collect companies’ views.  
 [Moderator notes: Companies can be check whether the same criteria as these for signaling based pre-MG activation. From the moderator perspective, for signaling based pre-MG (de)activation these criteria will not implemented in the specification. But the serving gNB shall follow the same rules to activate/deactivate pre-MG and indicate them to UE. However, for rule based pre-MG (de)activation these criteria need to be defined in specification to ensure UE can behavior correctly]

	Company
	Comments

	MTK
	Support Option 1.
We can directly re-use (or extend) the conclusions we have in Issue 2-2.

	ZTE
	We believe Option 1a, 2a, 2b are similar, and they all align with the criteria for NW signaling based activation/deactivation. We agree to use the same criteria for NW signaling based activation/deactivation in Issue 2a-1. 
So try to summarize the procedure for autonomous rule based activation/deactivation under CA case as follows: First, UE should determine whether pre-MG is active or deactive per CC based on the criteria in  Issue 2-2; Then the overall decision of the status for pre-MG under CA can be determined based the criteria in Issue 2a-1.  

	Apple
	Option 1 is also fine for us.

	Huawei 
	Support option 1 and 2a (they are same to us).
Option 1a and 2b are for RRC based activation/deactivation, since for rule based there is no per-BWP status indication.

	OPPO
	Agree to reuse the criteria for signaling based pre-MG activation

	CATT
	Support 1a, 2a and 2b. Same view as ZTE about the procedure for autonomous activation/deactivation. 

	Intel
	We thought the criteria for signaling-based and rule-based are same. In other words, the criteria for signaling base pre-MG is defined for NW which may not implemented in TS38.133.

	E///
	We also support Options 1a, 2a and 2b because in principle they are the same. 

	Qualcomm
	Same as issue 2-2.




Issue 2a-3 How to determine pre-MG (de)activation status when multiple trigger events happened
· Option 1(Intel): pre-MG can be (de)activated by BWP switching and SCell activation independently.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	BWP switch will trigger potential pre-MG status change. SCell activation will also trigger potential pre-MG status change. They are triggered independently, but later UE needs to consider both of them to determine the status of pre-MG.

	ZTE
	The decision should be achieved based on the mixture consideration of all happened trigger event.

	Apple
	Agree that each event shall be triggered independently. We can also skip this case (similar to issue 3-2)

	Huawei
	It unclear what is the concerned scenario. Is it about e.g. simultaneous BWP switch and SCell activation? If so we agree with Apple that this case can be skipped for the requirements.

	OPPO
	Depending on issue 2-1.

	Intel
	Our intention on this proposal is to simply define the rules. That is for requirements (rules) the joint events will not be considered.

	E///
	Agree they are independent. But it depends on outcome of issue 2.1.

	Qualcomm
	We understand that multiple trigger events can modify the status of the pre-configured MG independently.

	Nokia
	We agree they are independent. 



Issue 2a-4 Signaling for pre-MG (de)activation status under CA case
· Option 1(Nokia): The RRC message triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case and includes the status indication per BWP for each CC.
· 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	We are fine with Option 1.

	ZTE
	Generally agree Option 1. 
We believe Option 1 aligns with the proposal suggested by moderator in Issue 2a-1. But for the signalling details, up to RAN2 decision.

	Apple
	Option 1 is fine.

	Huawei
	Option 1 is fine.

	OPPO
	Share the view from ZTE. For the signaling details, up to RAN2 decision.

	CATT
	Fine with option 1. 

	Intel
	Up to RAN2

	E///
	This is RAN2 issue as it is related to signaling mechanism/details.

	Qualcomm
	Pendiing issue 2a-1

	Nokia
	Option 1.




Sub-topic 3 Using scenarios for Pre-MG in CA 
Issue 3-1 Whether the extra efforts needed Pre-MG in CA
· Option 1(CATT): 
· The additional effort to support CA case is to monitor the MG status for multiple carriers and the procedure for each carrier is the same as single carrier case.
· Option 2(Intel): Need more efforts to support the pre-MG in CA in comparison with single CC, e.g..
· More rules for pre-MG activation/deactivation
· Additional consideration on pre-MG activation/deactivation delay as pointed out in issue 3-1-1
· Option 3(Huawei): 
· For pre-MG activation status known by UE autonomously, NO additional efforts needed to support the pre-MG in CA in comparison with single CC 
· For RRC based activation/deactivation, more principles for combining the per BWP status indication across all serving cells
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	The 3 Options are more like observations rather than proposal. We are not sure what to be agreed here. Our own observations aligns more with Option 3.

	ZTE
	Support Option 1.
For the pre-MG activation/deactivation delay referred in Option 2, we believe no need additional consideration since even under the CA case, only active BWP switching on a single CC allowed during the discussion of Rel-17.
For Option 3, we are interested in the “more principles for combining the per BWP status indication across all serving cells”, perhaps the proponent can provide more details. 

	Apple
	This is more like an observation. We may not need to reach agreement on observation. Nevertheless, we don’t think too much extra effort is needed to support Pre-MG in CA.

	Huawei
	Agree with MTK and Apple that no agreement needs to be reached for this issue. 

	OPPO
	Option 3 is fine.

	CATT
	Support option 1. But we are fine not to have agreements for this issue since we have already discussed the rules for CA case in separated issues. 

	Intel
	This is for companies to justify whether CA scenario shall be considered.

	E///
	Support Option 3.

	Qualcomm
	This is already being discussed in sub-topic 2a.



Issue 3-2 Whether Pre-MG can be applied under CA in Rel17
[Moderator notes: regarding to the investigation on issue 4-1 and issue 2a-1,2,3, companies can provide their views on whether pre-MG can be applied under CA scenario in Rel17 or not]
· Option 1(Ericsson, ZTE, xiaomi, Nokia, CATT): Support pre-configured MG under CA but based on BWP switching on a single CC
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Option 1

	ZTE
	Support Option 1.
Based on the discussion about how to determine the pre-MG activation/deactivation under both RRC signaling based mechanism and autonomous rule based mechanism, we do not see any problem which can not be resolved. So we believe of course pre-MG can be applied under CA in Rel-17. To avoiding some possible issue, such as activation/deactivation delay, the limitation that CA with BWP switching on a single CC can be added.

	Vivo
	Ok with option 1

	Apple
	Support option 1.

	Huawei
	Option 1 is fine.

	OPPO
	Option 1 is fine.

	Xiaomi
	Support option 1

	CATT
	Support option 1. 

	Intel
	Can be fine with Option 1

	E///
	Support option 1. 

	Qualcomm
	Pending issues in sub-topic 2a.

	Nokia
	We support option1.




Sub-topic 4 RRM requirements
Sub-topic 4-1 Activation/Deactivation Delay
Issue 4-1-1 Start point of Activation/Deactivation Delay
· Option 1(Intel):  If the other trigger events for pre-MG activation are introduced, the start point of activation/deactivation delay agreed below shall be revisited. 
· “The pre-MG activation/deactivation delay starts from the time when received BWP switch request if the pre-MG activation/deactivation is triggered by BWP switching. “
· Option 1a(MTK): The starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change.
· Option 2: (Qualcomm):
· The starting/reference point for the activation/deactivation delay of a pre-configured MG that is triggered by a BWP switch is the same as the starting/reference point for the BWP switch delay.
· If additional triggering events are defined as part of the autonomous rules, RAN4 will discuss additional transition times for activation/deactivation of a pre-configured MG triggered by each new type of event.
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Option 1a.
We suggest to use Option 1a as a unified approach to accommodate different triggering events (DCI, MAC, RRC)

	ZTE
	Support Option 1a.

	Apple
	Option 1a is a good starting point to discuss all types of event.

	Huawei
	Option 1a is fine.

	Xiaomi
	Fine with option 1a

	CATT
	Fine with option 1a. 

	Intel
	Up to issue 2-1

	E///
	Option 2 is reasonable. But additional transition time can be unified for different types of triggers

	Qualcomm
	Option 2.
Regarding the starting/reference point for a change in the status of a pre-configured MG that is triggered by a BWP switch, we understand that it should be the same as the starting/reference point for the BWP switch delay requirement, as defined in TS 38.133, clause 8.6. We believe that was the intention of the above agreement from RAN4#101-e.


Issue 4-1-2 The additional transition time for Activation/Deactivation Delay
[Moderator notes: the agreements in the last meeting are:
“Can be FFS and decided in the next meeting:
· Option 1: 5ms 
Option 2 :T=10ms – BWP switch delay.”

]
· Option 1(Ericsson, Apple, vivo, Qualcomm): 5ms 
· Option 1a(Oppo): fixed value (e.g. 8ms)
· Option 2 (Huawei, Apple,xiaomi): T=10ms – BWP switch delay.”
· Option 3(MTK): 
· 10ms if the gap status change is triggered by DCI or MAC CE
· Max(10ms, RRC processing delay) if triggered by RRC
[Moderator notes: Option 3 is up to issue 4-1-1]


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

	MTK
	Support Option 3.
Option 3 is based on Option 2 but with the consideration that the RRC processing time could be longer than 10ms.

	Vivo
	Option 1

	Apple
	For BWP switching based event, support option 1 and fine with option 2. For RRC based event, agree with the 2nd bullet in option 3: Max(10ms, RRC processing delay).

	Huawei
	Support option 2 for DCI based trigger event (BWP switching).
Support second bullet in option 3 for DCI based trigger event (MO or serving cell change).
We need more time to check for MAC based trigger event.

	OPPO
	Option 1 or 1a.

	Xiaomi
	Fine with option 2 and 3, regarding the activation delay, we think the longest transition time should be considered among the trigger events. So, the additional transition time T=RRC processing delay – BWP switch delay

	CATT
	It should be noted this issue is for the additional transition time after BWP switching. For other cases, the activation delay should be revisited. 

	Intel
	Up to issue 2-1

	E///
	Support Option 1. But we can also compromise to Option 1a or Option 3.

	Qualcomm
	Option 1. BWP switch delay requirement depends on multiple factors including UE capabilities, number of simultaneous BWP switches, SCS of the involved BWPs, etc. We favor adding a fixed margin, as in option 1, to account for the activation/deactivation delay of the pre-configured MG.



Issue 4-1-3 When does pre-MG activation/deactivation take effects
· Option 1(xiaomi):  validate the change of pre-MG status after pre-MG activation/deactivation delay. 
· Option 2 (CATT, Huawei) Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay

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

	MTK
	We are fine with Option 2.
In other words, if the end of the activation delay is right at a middle of a gap occasion, UE does not need to change the pre-MG status immediately.

	Apple
	We don’t see the necessity to discuss this issue in core part, since in previous issues both activation/deactivation starting point and duration are covered. This can be further discussed in performance part, i.e. how to design the test case, wherein option 2 can be a good starting point. 

	Huawei
	Option 2.
As commented by MTK, the issue is concerned with the case where end of the (de)activation delay is in the middle of a gap occasion. It is difficult for NW and UE to change the status of the pre-MG from somewhere in the middle of an MG occasion so the activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay.

	Xiaomi
	Option 1, if the change of pre-MG is not validate after the pre-MG activation/deactivation delay, what’s the meaning to define the pre-MG activation/deactivation delay requirement?

	CATT
	Option 2. 

	Intel
	In our views, Option 1 and 2 are technical same since the pre-MG can be ocuured within a certain duration. But Option 2 is more precisely. 

	E///
	Support Option 2

	Qualcomm
	Option 2.


Issue 4-1-4 Activation/deactivation delay under CA
· Option 1(Nokia):  The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.
· 
Recommended WF: Further discussion needed. Collect companies’ views.  
	Company
	Comments

	MTK
	Ok with Option 1.

	ZTE
	Agree with Option 1.

	Apple
	Option 1 is fine.

	Huawei
	Option 1 is fine.

	OPPO
	Option 1 is fine.

	Xiaomi
	Fine with option 1.

	CATT
	Fine with option 1. 

	Intel
	Option 1

	E///
	Support Option 1

	Qualcomm
	This should be covered by issues 4-1-1, 4-1-2 and 4-1-3.

	Nokia
	Option 1.





Sub-topic 4-2 Measurement period
Issue 4-2-1 UE behavior when pre-MG status changed
· Option 1 (xiaomi, Huawei):
· UE re-starts a new measurement period once the pre-MG status changes. .
· Option 2 (CATT, vivo, Ericsson) : 
· continue the ongoing measurement when pre-MG status changed.
· Option 3 (Qualcomm) : 
· For measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS inter-frequency measurements, requirements would not apply if the pre-configured gap is deactivated during the measurement period.

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

	MTK
	We prefer Option 1.
The UE complexity is high if BWP changes very frequently.

	ZTE
	Support Option 2.
If alway re-start a new period once the pre-MG status changes, the measurement period would be too long for the case of frequent active BWP switching happening. The measurement samples before pre-MG status changing can also be used for deriving the measurement report. So we do not believe it necessary to re-start a new measurement period once the pre-MG status changes.

	Apple
	Option 1 is preferred. Option 3 is also fine, which doesn’t conflict with option 1 and 2. 

	Huawei
	Option 1.
It is noted that option 1 means UE is allowed to re-start the measurement from requirement perspective, but there is no need to limit the UE behavior. 

	OPPO
	Option 1 and 3.

	Xiaomi
	Option 1, and the clarification in option 3 is also fine to us.

	CATT
	Support option 2. 
Same view as ZTE. 

	Intel
	Option 1 allow more UE flexiblity 

	E///
	Support Option 2. 
Option 1 does not give any benefit to the network.

	Qualcomm
	We don’t understand options 1 and 2. How can the UE restart the measurement period when the gap is deactivated if the gap is needed (e.g. NR positioning)? How can the UE continue measuring without a gap if a gap is needed?


Issue 4-2-2 The start point of measurement report period
· Option 1 (Intel, xaiomi) : 
· The measurement delay can be started from the first pre-MG being activated.

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

	MTK
	OK with Option 1.

	Huawei
	Not sure if we need to define the start point of measurement delay, since it was not defined in legacy requirements. 

	Xiaomi
	Support option 1, to Huawei, the intention of this issue is not to define the requirement for start point of measurement report period, but to clarify that the measurement will restart after the status of pre-MG is changed.

	CATT
	No need to define this starting point. 

	Intel
	Without the agreements on the start point, it will introduce some misalignement on the requirements themselves

	E///
	No need to define this starting point. It is related to issue 4-1-3

	Qualcomm
	This question may need to be addressed separately depending on the type of measurement because there may be additional gating factors. E.g. location request in positioning.


Issue 4-2-3 General principle to define the requirements of measurement period with pre-MG measurements
[Moderator notes:  in the last meeting, RAN4 agreed the applicable scenario for measurement period with pre-MG below:
· “The measurement period requirements for pre-MG based measurement can be defined for the scenarios below..
· 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
“
In this meeting, companies provide several ways on how to define these requirements.
]
· Option 1a(CATT, Intel) Define the more general requirements for the case in which UE can perform the measurements within “N” activated pre-MG and “M” deactivated pre-MG (N+M<total number of measurement required by a successful measurement report (e.g. 5)) .
· If there is any pre-MG status transition, the additional time shall be included
· Option 1b( Ericsson,ZTE) : 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 Pre-MG status changes (K*Tstatus_change) during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N* Tstatus_change
· Where
· K=total number of Pre-MG status changes during the measurement period.
· 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.
· 
· Option 2 (Huawei): Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
· Option 3(Qualcomm): RAN4 does not specify measurement period requirements for scenarios in which there are changes in the activation/deactivation status of the pre-configured MG during the measurement period.
[Moderator notes: According to agreement in the last meeting below, the scenario in Option 3 was excluded.
· “The measurement period requirements for pre-MG based measurement can be defined for the scenarios below..
· Case 3: requirements for the measurement with both activated and deactivated pre-MGs
“]

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

	MTK
	Support Option 2. 
We have a bit concern to Option 1b which extends the delay by the total switching time. It is not straightforward that UE can always resume the measurement after switch. One example is that if an inter-frequency MO which need gap is configured, but later UE switched OFF the gap according to its per-BWP indication for 50ms. After UE switch the MG status back to ON, the measurement for this inter-frequency MO is actually delayed by more than 50ms, rather than the switch delay (10ms).

	ZTE
	Support Option 1b.
For Option 1a, we believe it means define the total measurement sample numbers, such method is OK for us, but we are not sure why N+M<total number of measurement required by a successful measurement report, why not N+M=……?

	Apple
	Support option 2. For the case wherein pre-MG status change, it depends on issue 4-2-1.

	Huawei 
	Option 2.
We suggest RAN4 not to spend too much efforts in defining the requirements for the transition as it can be a quite complicated discussion.

	Xiaomi
	Support option 2.

	CATT
	We can support option 1a and 1b. 

	Intel
	It is up to UE behavior (issue 4-2-1).

	E///
	Support Option 1b. 
We cannot support Option 2. This option 2 is same as existing measurement requirements with gaps and without gaps. If follow Option 2 then it means there are no measurement requirements for Pre-MG

	Qualcomm
	Option 3.


· 


Issue 4-2-4 The components included in measurement report period
· Option 1( 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 2b(CATT): Tmeasure, total = Tmeasure,intra + Tmeasure,inter + N* (T + TBWP switch)
· N=total number of transitions in the measurement period
· Option 3(xiaomi): 
· The pre-MG activation/deactivation delay including BWP switching delay and additional transition time is not taken into account in the delay requirements with pre-MG.

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

	MTK
	Our understanding aligns a bit (but not exactly) to Option 3. We suggest not to define exact delay requirement due to transition. 

	ZTE
	Wait for the outcome of Issue 4-2-3.

	Apple
	Can be revisit once issue 4-2-1 and 4-2-3 are concluded.

	Huawei
	Same comment as for 4-2-3.

	Xiaomi
	Support option 3, since UE should restart the measurement after the status of pre-MG is changed.

	CATT
	Same as issue 4-2-3. 

	Intel
	Up to issue 4-2-3

	E///
	Related to issue 4-2-3

	Qualcomm
	See response under issue 4-2-3.


· 

Sub-topic 5 Reply LS to RAN2
Issue 5-1 FFS on the pre-MG using case 4
[Moderator notes: Agreements in RAN2 LS:
At least case 5 is supported for pre-configured gap. FFS for case 4.
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
]
· Option 1. (Apple, MTK, Nokia, CATT) : Case 4 shall be considered.
Recommended WF: Agreed Option 1.
	Company
	Comments

	CMCC
	OK with recommended WF

	MTK
	OK with recommended WF

	ZTE
	OK with recommended WF

	Apple
	Support option 1.

	Huawei
	We do NOT agree with the recommended WF.
Incoming LS from RAN2 does not ask RAN4 if Case 4 should be supported or not. In our view, RAN4 has sent LS to RAN2 in RAN4#100 that two (de)activation mechanisms are supported, so this issue is being discussed in RAN2 purely from RAN2 perspective. 

	OPPO
	Share the similar view as Huawei. No need to repeat.

	Xiaomi
	Support option 1

	CATT
	Support the recommended WF. 

	Intel
	Support the recommended WF. The intention to inform RAN2 on this is to more clarification from RAN4.

	E///
	We do not support the recommended WF.

	Qualcomm
	Support the recommended WF.

	Nokia
	We support option 1.




Issue 5-2 Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? 
· Option 1. (Intel, Huawei, MTK, Nokia, OPPO, vivo, ZTE) In case of per-FR MG, each of FR1 MG and FR2 MG can be (independently) configured as pre-configured gap or legacy gap
· Option 1a: (CATT)
· The following operations are supported: 
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
[Moderator notes: RAN2’s question is focus on Pre-MG. CATT’s proposal of 1st operation can address this question. The others can be discussed in Q2. Therefore, Option 1a can be same as Option 1.]
Recommended WF: Agreed Option 1.
	Company
	Comments

	CMCC
	Option 1

	MTK
	Both Option 1 and Option 1a are fine.

	ZTE
	Option 1.

	Vivo
	Option 1

	Apple
	Both Option 1 and Option 1a are fine.

	Huawei
	Both Option 1 and Option 1a are fine.

	OPPO
	Option /

	Xiaomi
	Option 1

	CATT
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Both option 1 and option 1a are the same, but we suggest to clearly list all the configuration supported and not supported to RAN2. 

	Intel
	Option 1/1a

	E///
	Option 1/1a

	Qualcomm
	The following configuration is supported: pre-configured FR1 gap + pre-configured FR2 gap.
Separate UE capability would be needed for per-FR pre-configured MG.

	Nokia
	We support option 1.


Issue 5-3 Q2: Can legacy gap and pre-configured gap be configured simultaneously?
· Option 1. (Intel, Huawei, OPPO, Nokia) Not in Rel17
· Option 2(vivo, ZTE): 
	· Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap

	Yes

	legacy FR2 gap + pre-configured FR1 gap

	Yes

	One legacy per-UE gap + One pre-configured per-UE gap

	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap

	FFS



-     Option 2a(ZTE)
	· Configuration
	Supported or not

	legacy FR1 gap + pre-configured FR2 gap

	Yes

	legacy FR2 gap + pre-configured FR1 gap

	Yes

	One legacy per-UE gap + One pre-configured per-UE gap

	No

	One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap

	No



· Option 3(CATT): 
· Without considering concurrent gap, the following operations are not supported: 
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
· One pre-configured per-UE gap + One pre-configured per-UE gap
· One pre-configured per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
· One pre-configure per-UE gap + legacy FR1 gap and/or legacy FR2 gap
[Moderator notes: In short, is Option 3 same as Option 1]

Recommended WF: Further discussion needed.
	Company
	Comments

	CMCC
	Option 2 with the last case (One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap) as “not supported”. In last RAN meeting, it was agreed not to consider the joint operation among multiple gapS, Pre-MG and NCSG.

	MTK
	We need to reply RAN2 with a clear understanding that whether concurrent gap should be considered. According to previous RAN4 agreement, joint consideration is still possible from RAN2 signalling perspective, but not in RAN4 requirements. In this sense, we suggest to reply to RAN2 that 
	Configuration
	Without concurrent gap
 (assumption in Rel-17 RAN4 requirements)
	With concurrent gap 
(up to final RAN2 decision)

	legacy FR1 gap + 
pre-configured FR2 gap
	Yes
	Yes 

	legacy FR2 gap + 
pre-configured FR1 gap
	Yes
	Yes

	One legacy per-UE gap + 
One pre-configured per-UE gap
	No
	Yes

	One legacy per-UE gap + 
pre-configured FR1 gap and/or pre-configured FR2 gap
	No
	FFS





	ZTE
	Support Option 2a. 
According to current pre-MG discussion in RAN4, the last two cases are not supported. Once the joint discussion of pre-MG and concurrent MG starting, whether supporting the last two cases should be further discussed.


	vivo
	Option 2 with CMCC’s suggestion


	Apple
	Support proposal from MTK. FFS part can be updated if corresponding issue in concurrent gaps thread is concluded.

	Huawei
	Support option 2a (Option 2 with CMCC’s suggestion).
We can clarify in the reply LS that this is from RAN4 requirement perspective, and which to support in RAN2 signaling can be left to RAN2.

	OPPO
	Option 1 from RAN4 requirement perspective. But joint design of Pre-MG and concurrent gaps is still allowed in RAN2.

	Xiaomi
	From RAN2 signaling perspective, we support MTK’s proposal.

	CATT
	Option 2a and option 3. Regarding the question from RAN2, we have the same answer as option 2a, but we suggest to clearly list all the configuration supported and not supported to RAN2.

	Intel
	Fine with MTK’s proposal which is for RAN2 signaling

	Qualcomm
	The following configurations may be supported:
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
subject to UE capabilities for per-FR legacy MG and per-FR pre-configured MG.
For the other configurations, RAN4 would need to discuss interaction between concurrent MG and pre-configured MG but it was removed from the WID.

	Nokia
	We support option 1.



Sub-topic 6 UE feature list for pre-MG
Issue 6-1 UE capability to support different Pre-MG (de)activation mechanism
· Option 1 (Nokia): 	UE supporting Pre-MG needs to support both RRC-based and UE autonomous Pre-MG activation, to follow what the network signals at time of Pre-MG configuration.
· Option 2. (Qualcomm) : 
· UEs that support the Rel-17 pre-configured MG feature should support RRC-based activation/deactivation by default. 
· UE support of pre-configured MG activation/deactivation based on autonomous rules should be indicated using a separate UE capability.
[Moderator notes: in R4#101e, the following agreement on this issue was reached. Thus, RAN4 need not to reopen this issue.
· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms
]

Recommended WF: No further discussion is needed.
	Company
	Comments

	Apple
	Option 1 is not supported, considering UE complexity. Option 2 is OK. Alternatively, we can also allow UE independently support any one (or both) of the two approaches.

	Huawei
	Agree with moderator’s understanding and support recommended WF.

	CATT
	Agree with the recommended WF. 

	Intel
	Agree with the recommended WF.

	E///
	Agree with the recommended WF.

	Qualcomm
	Option 2 or separate capability for each activation/deactivation mechanism.

	Nokia
	We support option 1 and option 2. In our view, we can revisit any previous working agreement. We have also changed other working agreements, e.g. related to Inter-RAT measurement support. We are against defining separate UE capabilities. 



Issue 6-2: UE feature list
Releated Tdoc list
	R4-2200286
	Initial views on R17 feature list
	Apple

	R4-2200485
	Inputs to Rel-17 NR UE features for measurement gap enhancement
	MediaTek inc.

	R4-2200544
	Discussion on Rel-17 RAN4 UE feature list
	Intel Corporation

	R4-2201446
	Initial review of RAN4 UE feature in Rel-17
	ZTE Corporation



· Option 1 (Apple, ZTE):

	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	pre-configured MG
	1) Support of NW-controlled pre-configured MG activation/deactivation
2) Support of UE autonomous pre-configured MG activation/deactivation

	
	
	Optional with capability signalling



· Option 2 (MTK, Intel):

	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	X-1-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	
	Optional with capability signalling

	X-1-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	
	Optional with capability signalling




Recommended WF: The options above are technical same. So please check the following proposal are acceptable.

	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	pre-configured MG
	1) Support of NW-controlled pre-configured MG activation/deactivation
2) Support of UE autonomous pre-configured MG activation/deactivation
3) Neither of them supported (legacy MG)
	UE does not support pre-configured measurement gap with Network-controlled/autonomous mechanism
	
	Optional with capability signalling



	Company
	Comments

	MTK
	Support Option 2.
Allowing the 2 capabilities to be reported independently and separately aligns with the previous RAN4 agreement.

	ZTE
	Fine with the recommended WF.

	Apple
	We see no different between option 1 and 2. At least to our understanding, two capabilities are needed respectively for NW based and UE autonomous based activation/deactivation. In option 1 we just group them together.
However, we don’t see the need of 3) in moderator’s recommended WF. Could moderator clarify why it is needed? 

	Huawei
	Same comment as Apple.

	CATT
	Fine with option 2. 

	Intel
	Either option 1,2 are fine for us. But regarding to the agreements before, Option 2 is more precise. 

	E///
	We support Option 2 which is clearer

	Qualcomm
	There should be separate UE capabilities for per-UE and per-FR pre-configured MG. The recommended WF can be used as a template for both capabilities. However, the per-FR capability should be per BC.

	Nokia 
	This issue is depending on outcome of issue 6-1.




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2200112
CATT
	MTK: A wording suggestion: “For the UE supporting Pre-MG, if Pre-MG is configured, an SMTC occasion is only considered to be overlapped by Pre-MG if the Pre-MG is activated.”. The benefit of this modification is that it does not conflict to the case of non-overlapping.

	
	CATT: fine with the suggested wording.

	
	E///: CR needs revision to account for agreements on related issues. One thing is that the measurement period should take into account the Pre-MG activation/deactivation delay

	R4-2200241
Apple
	MTK: 
· The starting point is missing. 
· May need to capture the conclusion of issue 4-1-3.

	
	Huawei: the starting point is defined as “after BWP switch”, suggest to align with conclusion on 4-1-2. Also agree with MTK that the CR may need to capture the conclusion of issue 4-1-3

	
	

	R4-2200488
MediaTek
	

	
	

	
	

	R4-2200676
Xiaomi
	Huawei: we understand the CR is for EN-DC, but RAN4 has agreed to de-prioritize MR-DC for pre-MG, so do we need to update EN-DC requirements for pre-MG?

	
	

	
	

	R4-2200693
Intel
	MTK: In our view, we simply need to say that the inter-frequency measurement requirements applies when the pre-MG is activated. Then all the requirements can be re-used.

	
	

	
	

	R4-2201138
Oppo
	MTK: To avoid duplicating too many requirements (which may lead to maintenance difficulty). Suggest simply saying that the gap interruption requirements in Section 9.1.2 applies to pre-MG when the preMG is activated, and no gap interruption is expected when the pre-MG is deactivated.

	
	OPPO: Fine with MTK’s suggestion. To be highlighted, this CR is implemented under the assumption RAN4 de-prioritizing MR-DC for pre-MG.

	
	

	R4-2201622
Huawei
	

	
	

	
	

	R4-2202010
Ericsson
	MTK:
· The part regarding the sactivation/deactivation delay should be removed (e.g, for Tstatus_change = TBWP_switch + T)
· We expect some revision to the CR about the rule for NW controlled and UE autonomous activation/deactivation mechanisms.
· GSM is not applicable to NR SA

	
	Huawei:
1. the following sentence should be removed as there may be other trigger event for pre-MG (de)activation as in Issue 2-1:
The requirements for Pre-MG with activation/deactivation when configured with CA is only applicable for active BWP switching on a single CC.
2. for the rule based (de)activation, we suggest to capture the generic principle but not the exact cases when pre-MG should be activated or de-activated, since it can be difficult to maintain the spec. for example, one of the conditions when pre-MG can be deactivated is defined as follows, but what is “measured SSBs of all the CCs” and does it include inter-frequency measurement without gap?
· The UE is configured with per UE-Pre-MG, PCell, one or more SCells and only SSB based measurements, and the measured SSBs of all the CCs are completely contained in their respective active BWPs. 


	
	To MTK: Can you clarify why the activation/deactivation delay should be removed? This is part of requirements which should be specified. 

	
	


Summary for 1st round
0. Open issues 
	
	Status summary 

	Issue#1-1
	How to indicate the initial status (activation/deactivation) of Pre-MG at or during configuration for the  rule-based activation/deactivation pre-MG
Tentative agreements:
· For autonomous activation/deactivation of Pre-MG, the capable UE can determine the pre-MG status autonomously by Pre-MG (de)activation rules define in TS38.133 without any additional signalling.

Candidate options:
·  

Recommendations for 2nd round:  Please companies check whether the tentative agreements can be agreed

	Issue#1-2
	Switching between pre-configured MG and with the current legacy MG
Tentative agreements:
Candidate options:

Recommendations for 2nd round: No further discuss needed.
We can also consider the question below:


	Issue#1-3
	The exact configuration of Pre-MG used for PRS measurement 
Tentative agreements:
· UE shall inform network about the PRS measurement upon the measurement gap is needed by LocationMeasurementIndication IE
· FFS on when this indication shall be informed to NW
· Option 1. when UE is going to perform PRS measurement upon the measurement gap is needed [TS38.331]
· Option 2. when UE is going to perform PRS with the configured Pre-MG only if UE has not informed NW before pre-MG configuration.
Candidate options:

Recommendations for 2nd round: Further discussion needed


	Issue#1-4
	Signaling parameters of Pre-MG 
Tentative agreements: 
Candidate options:
· Option 1(Nokia) 	RAN4 to inform RAN2 on the agreement related to common and different signalling parameters of Pre-MG configuration versus legacy MG configuration:
· 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
· How pre-configured MGs can be configured:
· The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) which are same as these of Rel16 legacy MG can be configured by the similar way as the Rel16 legacy MGs

· different parameters, such as 
· indication about the Pre-MG type (explicit or implicit indication), 
· indication for activation/deactivation per BWP and in case of CA per CC, whether the Pre-MG is immediately activated or not (in latter case it is activated separately at a later point in time), 
· indication whether RRC-based network-controlled MG activation or UE autonomous MG activation is used, and 
· other parameters are not precluded. 


Recommendations for 2nd round:  No further discussion.
[Moderator notes: RAN4 has informed RAN2 the pre-MG aspects need RAN2’s signaling support (e.g. the pre-MG flag, activation/deactivation indication for signaling based pre-MG ) in the previous agreed LS. The detailed signaling design (e.g. the parameters ) can be up to RAN2 , which is also under RAN2’s discussion already. Therefore, we maybe need not discuss this..]
 

	Issue 1-1a
	Configuration for Pre-MG under CA
Tentative agreements:

Candidate options:
· Option 1 (Nokia): In case of CA, it is up to RAN2 to decide if signalling extensions in the RRC Reconfiguration message for Pre-MG configuration are needed due to supported band combinations. For the currently operated band combination the initial Pre-MG activation/deactivation status may be delivered per BWP of each CC to the UE.
Recommendations for 2nd round: Cab be FFS after RAN4 conclude any different aspects need to support pre-MG under CA in comparison with single CC pre-MG.


	Issue#2-1
	Trigger events for pre-MG activation/deactivation 
Tentative agreements:
· The trigger event for UE to autonomously check the pre-MG status after pre-MG being configured can be:
· BWP switching by DCI/Timer based, 
· activating/de-activating any SCell(s).
· When there are is any events below triggered by NW’s RRC message, NW can update the pre-MG configuration simultaneously by RRC message. Then UE can know the pre-MG status autonomously based on the same rules to check the pre-MG initial status when being configured:
· adding/removing any measurement object(s), 
· adding/releasing/changing a PSCell under CA 
· BWP switching by RRC
· LPP positioning request

Candidate options:


Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed.  


	Issue#2-2
	Pre-MG activation/deactivation criteria 
Tentative agreements:

· The general applicability rules in TS38.133 for measurement gap for SSB, CSI-RS L3 in TS38.133 can be reused as the rules for UE to autonomously determine the pre-MG activation/deactivation status
· 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.
· FFS: When drafting CRs the reference table can be captured  in the clause (9.1.2A ) to clarify the bridge between pre-MG activation/deactivation rules to the existing generic rules for gap-less or gap based measurement in TS38.133 in the clause to define these criteria (9.1.2A ) 

	Measurement types
	Conditions to perform gapless measurement in TS38.133 
	PreMG status

	SSB-based intra-frequency measurement   
	“9.2.1. 

A measurement is defined as a SSB based intra-frequency measurement provided 
the centre frequency of the SSB of the serving cell indicated for measurement and
 the centre frequency of the SSB of the neighbour cell are the same, 
and the subcarrier spacing of the two SSBs are also the same.

The UE can perform intra-frequency SSB based measurements without measurement gaps if
-	the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or
-	the SSB is completely contained in the active BWP of the UE, or
-	the active downlink BWP is initial BWP[3].

“

	Activated if the conditions define the intra-frequency measurement without gap in 9.2.1 are satisfied, 
Otherwise Deactivated.

	SSB-based inter-frequency measurement   
	9.3.1 
A measurement is defined as an SSB based inter-frequency measurement provided it is not defined as an intra-frequency measurement according to clause 9.2

A measurement is defined as an inter-frequency SSB based measurements with measurement gaps for UE capable of interFrequencyMeas-NoGap if the conditions below was not satisfied
-	the UE supports interFrequencyMeas-Nogap-r16 [15], and
-	the SSB is completely contained in the active BWP of the UE.

	Activated if the conditions to define the inter-frequency measurement without gap in 9.3.1 are satisfied, 
Otherwise Deactivated.

	Inter-RAT measurement
	9.4.1 
Measurement gap is always needed
	Activated

	Inter-frequency CSI-RS L3
	Measurement gap is always needed
	Activated

	PRS measurement in Rel16
	Measurement gap is always needed
	Activated




Candidate options:


Recommendations for 2nd round:  Please companies check whether the tentative agreements can be agreed.  




	Issue#2-3
	Which mechanism is used to determine the pre-MG activation/deactivation status
Tentative agreements:
· If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network
Candidate options:

Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed.  


	Issue#2a-1
	Criteria for the signaling-based pre-MG (de)activation under CA 

Tentative agreements:
The principle for the signaling-based Pre-MG (de)activation under CA can be based on:
· NW will forward the per-BWP pre-MG status indications to UE by RRC message, which is defined for each of induvial CCs (e.g. Table S1, S2 for the CC1 and CC2 respectively)
· UE will combined the pre-MG status indication from NW for each induvial CC for all configured measurement objects.

Candidate options:
Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 
Also FFS on the rules on how to combine the individual per-BWP pre-MG status .
· Option 1a( CATT, MTK, vivo,OPPO, ZTE, Nokia, Apple, Ericsson, Intel)
· When configured with per-UE gap, 
· assume the per-UE gap is ON as long as the pre-MG status of active DL BWP in one of the CCs is ON, 
· and assume the per-UE gap is OFF only if the pre-MG status of active DL BWP in all CCs are OFF. 
· When configured with per-FR gap, 
· assume the gap is ON as long as the pre-MG status of active DL 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 active DL active DL BWP in all CCs in the same FR are OFF
· Option 1b (Huawei, Intel).
· For per-UE pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs are OFF. 
· For per-FR pre-MG, 
· UE assumes the pre-MG is ON as long as the pre-MG status for active DL BWP in one of the activated CCs or for one of the deactivated SCCs in the same FR is ON, 
· and assume the pre-MG is OFF only if the pre-MG status for active DL BWP in all activated CCs and for all deactivated SCCs in the same FR are OFF



	Issue#2a-2
	Criteria for the rule-based pre-MG (de)activation under CA 
Tentative agreements:
Same criteria as these for single CC rule-based pre-MG activation/deactivation  [refer to Issue 2-2 Option 1]

Candidate options:

Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 



	Issue#2a-3
	How to determine pre-MG (de)activation status when multiple trigger events happened
Tentative agreements:

Candidate options:
· Option 1: pre-MG can be (de)activated by BWP switching and SCell activation independently.

Recommendations for 2nd round: Further discussion upon issue 2-1



	Issue#2a-4
	Signaling for pre-MG (de)activation status under CA case 
Tentative agreements:

Candidate options:
· Option 1(Nokia, MTK, Apple, Huawei, CATT): The RRC message triggering Pre-MG activation / deactivation for the CA case uses the same message format as for single CC case and includes the status indication per BWP for each CC.
· Option 2(ZTE, OPPO, Intel, Ericsson) : up to RAN2.

Recommendations for 2nd round: Further discussion upon issue 2a-1



	Issue#3-1
	Whether the extra efforts needed Pre-MG in CA 
Tentative agreements:

Candidate options:

Recommendations for 2nd round: No further discussion needed. Combined with other issue in subtopic 2a



	Issue#3-2
	Whether Pre-MG can be applied under CA in Rel17
Tentative agreements:

Support pre-configured MG under CA but based on BWP switching on a single CC

Candidate options:

Recommendations for 2nd round:  Please companies check whether the tentative agreements can be agreed. 



	Issue#4-1-1
	Start point of Activation/Deactivation Delay 
Tentative agreements: None.
Candidate options:
· Option 1a(MTK): The starting time of the gap status changing delay is the slot that UE receives the network command which leads to gap status change.


Recommendations for 2nd round:, Further discussion need upon the issue 2-1


	Issue#4-1-2
	The additional transition time for Activation/Deactivation Delay 
Tentative agreements: None
Candidate options:
In case of pre-MG activation/deactivation triggered by DCI-based/timer BWP switching, the following options can be FFS:
· Option 1: 5ms 
· Option 2 :T=10ms – BWP switch delay
 Recommendations for 2nd round: Further discussion need 

	Issue#4-1-3
	When does pre-MG activation/deactivation take effects 

Tentative agreements: 
Activation and deactivation of pre-MG takes effect from the first MG occasion after the activation and deactivation delay 
Candidate options:
Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 


	Issue#4-1-4
	Activation/deactivation delay under CA
Tentative agreements: 
The Pre-MG activation/deactivation delay for CA with single CC based BWP switching shall be the same as for non-CA with single CC.
Candidate options:
Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 


	Issue 4-2-1
	UE behavior when pre-MG status changed when UE performing measurement with pre-MG
Tentative agreements: 

Candidate options:
· Option 1 (xiaomi, Huawei, MTK,Apple, OPPO, Intel):
· UE re-starts a new measurement period once the pre-MG status changes. .
· Option 2 (CATT, vivo, Ericsson, ZTE) : 
· continue the ongoing measurement when pre-MG status changed.
· Option 3 (Qualcomm, Apple, OPPO,xiaomi) : 
· For measurements that can only be performed within MG, e.g. NR positioning measurements and CSI-RS inter-frequency measurements, requirements would not apply if the pre-configured gap is deactivated during the measurement period.

Recommendations for 2nd round: Further discussion needed


	Issue 4-2-2
	The start point of measurement report period 
Tentative agreements: 
Candidate options:

Recommendations for 2nd round: No need further discussion. Can be discussed when we define the requirements 

	Issue 4-2-3
	General principle to define the requirements of measurement period with pre-MG measurements 
Tentative agreements: None.
Candidate options:
· Option 1a(CATT, Intel) Define the more general requirements for the case in which UE can perform the measurements within “N” activated pre-MG and “M” deactivated pre-MG (N+M<total number of measurement required by a successful measurement report (e.g. 5)) .
· If there is any pre-MG status transition, the additional time shall be included
· Option 1b( Ericsson,ZTE, CATT) : 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 Pre-MG status changes (K*Tstatus_change) during the ongoing measurement:
· Tmeasure, total = Tmeasure, basic+ N* Tstatus_change
· Where
· K=total number of Pre-MG status changes during the measurement period.
· 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.
· 
· Option 2 (Huawei, MTK,Apple, xiaomi): Define the measurement period requirements for the cases (with activativated pre-MG and deactivated pre-MG) separately.
· if the pre-MG is activated, the measurement period should be same as existing requirements when legacy MG is configured
· if the pre-MG is deactivated, the measurement period should be same as existing requirements when legacy MG is not configured
· if the pre-MG status is changed during the measurement period, UE may re-start the measurement 
· Option 3(Qualcomm): RAN4 does not specify measurement period requirements for scenarios in which there are changes in the activation/deactivation status of the pre-configured MG during the measurement period.
Recommendations for 2nd round: Further discussion needed upon issue 4-2-1


	Issue 5-1
	FFS on the pre-MG using case 4
Tentative agreements: 
 
Candidate options:
· Option 1. (Apple, MTK, Nokia, CATT, CMCC, Intel, Xiaomi,, Quaclcomm) : Case 4 shall be considered. 

Recommendations for 2nd round: Further discussion needed.


	Issue 5-2
	Q1: Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap? 
Tentative agreements: 
· The following operations are supported: 
· pre-configured FR1 gap + pre-configured FR2 gap
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
Candidate options:

Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 


	Issue 5-3
	Q2: Can legacy gap and pre-configured gap be configured simultaneously?
Tentative agreements: 

	Configuration
	Without concurrent gap
 (assumption in Rel-17 RAN4 requirements)
	With concurrent gap 
(up to final RAN2 decision)

	legacy FR1 gap + 
pre-configured FR2 gap
	Yes
	Yes 

	legacy FR2 gap + 
pre-configured FR1 gap
	Yes
	Yes

	One legacy per-UE gap + 
One pre-configured per-UE gap
	No
	Yes

	One legacy per-UE gap + 
pre-configured FR1 gap and/or pre-configured FR2 gap
	No
	FFS



Candidate options:

Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 


	Issue 6-1
	UE capability to support different Pre-MG (de)activation mechanism 
Tentative agreements: 
 
Candidate options:

Recommendations for 2nd round: No further discussion needed. 

	Issue 6-1
	UE feature list for pre-MG
Tentative agreements: 
 
	Feature group
	Components
	Consequence if the feature is not supported by the UE
	Note
	Mandatory/Optional

	X-1-1
	Pre-configured measurement gap with network-controlled activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with Network-controlled mechanism
	
	Optional with capability signalling

	X-1-2
	Pre-configured measurement gap with UE autonomous activation and deactivation mechanism 
	UE does not support pre-configured measurement gap with UE autonomous mechanism
	
	Optional with capability signalling




Candidate options:

Recommendations for 2nd round: Please companies check whether the tentative agreements can be agreed. 





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

Summary on 2nd round 
No further agreement was reached in the 2nd round.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on R17 NR MG enhancements – Pre-configured MG
	Intel
	

	LS on R17 NR MG enhancements – Pre-configured MG
	Intel
	

	Reply RAN2 LS on Pre-configured MG
	CATT
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2200112

	Draft CR on measurement delay requirements with Pre-MG
	CATT
	Revised
	

	R4-2200241

	CR on Pre-MG activation/deactivation delay
	Apple
	Revised
	

	R4-2200488

	Draft CR on 38.133 for L1 measurement impact of preconfigured gap
	MediaTek
	Revised
	

	R4-2200676

	DraftCR on inter-RAT measurement delay requirements with pre-configured gaps
	Xiaomi
	Revised
	

	R4-2200693

	DraftCR on inter-frequency measurement requirements with pre-MG in NR
	Intel
	Revised
	

	R4-2201138

	Draft CR to 38133 on gap interruption for Pre-MG
	Oppo
	Revised
	

	R4-2201622

	CR on pre-MG applicability
	Huawei
	Revised
	

	R4-2202010

	Measurement requirements for Pre-MG in TS 38.133
	Ericsson
	Revised
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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