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1 Introduction
This is a summary on agenda item 8.22.3.2.1 for pre-configured measurement gap. Open issues for this agenda items are:

· P1-1: Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC, then UE follows BWP status to activates/deactivates gap upon BWP switching
· P1-2: Support pre-configured MG under CA based on BWP switching on a single CC
The summary is based on companies’ contributions [1]-[15].
2 Discussion
2.1 P1-1: Discuss support of case 4 where NW signals the pre-configured gap and BWP status via RRC
In RAN4 LS [16], it discusses network-controlled activation/ deactivation should override UE autonomous if signalled to the UE:  

Regarding activation/deactivation of Pre-configured MG, RAN4 has reached the following conclusions:
	· 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.


Companies’ views are summarized in table below: (companies highlight in yellow seems to ok to prefer not to support but ok to support network-controlled case if there is majority)
	
	Source
	Related proposals

	Support of network controlled activation/ deactivation for pre-configured MG

	VIVO, R2-2202322
	Proposal 1: RAN2 to confirm RAN4 conclusion to support RRC-based activation/deactivation method for pre-configured MG, i.e. network can indicate active/de-active status per BWP via RRC.
Proposal 2: An optional per-BWP indication (e.g. activatedPreMG) is introduced to indicate the pre-configured MG activation/deactivation for the corresponding BWP.
Proposal 3: When the per-BWP activation/deactivation indication (e.g. activatedPreMG) is not present, UE autonomous solution could be applied, i.e. pre-configured MG can be activated/deactivated autonomously triggered by criteria (rules) defined in RAN4.

	
	Intel, R2-2200219
	Add isPreconfigGap inside GapConfig to indicate if the measurement gap is pre-configured gap.

	
	Apple, R2-2202513
	Proposal 1: Support Case 4 (RRC configuration on pre-MG on/off status for each BWP) in RAN2.

	
	MediaTek, R2-2202873
	Proposal 1: Introduce pre-configured MG status indicator (activated or not) in each downlink BWP for PCell.

	
	HW, R2-2202890
	Proposal 1: RAN2 sends an LS to RAN4 and try to postpone RRC based solution.
Proposal 2: If RRC-based method is agreed, choose from the following options:
- Option 1-1: The activation/deactivation status of each BWP is included in the configuration of pre-configured MG
- Option 1-2: The activation/deactivation status of the specific BWP is included in the configuration of BWP
Proposal 3: If RRC-based method is agreed, introduce deactivatedMeasGapList IE in BWP configuration to indicate the MG activation/deactivation status.

	
	CATT, R2-2202944
	Proposal 1: Support NW-Controlled activation/deactivation mechanism of pre-configured MG in Rel-17.

Proposal 2: If the network provides the activation/deactivation status via RRC signalling, the UE will follow the per-BWP status indicated by the network.
Proposal 4: For network controlled activation/deactivation, the relationship between BWP and pre-configured MG is included in each BWP configuration.

	
	Samsung, R2-2202977
	Proposal 1: RAN2 send LS to clarify motivation to support of case 4.

Proposal 2: If case 4 is supported, BWP configuration indicates whether pre-MG is activated for this BWP.

	
	Xiaomi, R2-2203060
	Proposal 1: RAN2 should support NW-Controlled pre-configured MG activation/deactivation mechanism (i.e. Case 4).

Proposal 2: For NW-Controlled activation/deactivation mechanism, the MG status (active/de-active) per BWP can be included in the configuration of BWP.

Proposal 3: Whether to use NW-Controlled or UE autonomous pre-configured MG activation/deactivation mechanism can be determined by the presence/absence of pre-configured MG indicator and MG status.

	
	Nokia, R2-2203260
	Proposal 1: RAN2 to define the signalling and procedure for NW-Controlled Pre-MG activation/deactivation mechanism.

Proposal 2: For NW-Controlled activation/deactivation mechanism, NW may indicate the MG status (active/de-active) per BWP to UE in the same RRC message with Pre-MG configuration or in a different RRC message.

Proposal 3: RAN2 to confirm that the indicator(s) of MG status (active/de-active) per BWP can be used as the flag to indicate whether NW-Controlled or UE autonomous pre-MG (de)activation should be used by UE.

	
	QC, R2-2203504
	Proposal 1: 
Network controlled/RRC based signaling to activate/deactivate gap, to be adopted as a mechanism to override the implicit rules.  

	Not support of network controlled activation/ deactivation for pre-configured MG

	ZTE, R2-2202647
	Proposal 1: From RAN2 perspective, do not support using RRC signaling to signal per-BWP pre-configured MG (de)activation indication. 

Proposal 2: Inform RAN4 about RAN2’s decision and ask RAN4 to focus on rule-based pre-configured MG activation/deactivation. If RAN4 has strong concern, they can reply explaining the motivation of case 4 and inform RAN2 what principle the network should follow when provides the indication.

	
	HW, R2-2202890
	Proposal 1: RAN2 sends an LS to RAN4 and try to postpone RRC based solution.

	
	LG, R2-2203037
	Proposal 1
Do not support the NW-controlled activation/deactivation for pre-configured MG, unless the motivation/use case of the NW-Controlled activation/deactivation is provided by RAN4.

	
	E///, ] R2-2203448
	Proposal 1
There is no need to additionally support the case in which the network uses new RRC signaling to indicate the pre-configured MG “status” per BWP.


Summary:

8 companies support to introduce NW-Controlled activation/deactivation pre-configured gap.
2 companies are ok to support.

3 companies do not want to support NW-Controlled activation/deactivation pre-configured gap.

Below are the arguments provided from each side:
	Arguments to support
	Arguments NOT to support

	Should follow RAN4 agreement

· unless there are critical technical issues spotted by RAN2
	

	Some scenario UE autonomous may not cover:

· measurement gap is not required even if the reference signal cannot be completely contained within the active BWP
	UE autonomous activation/deactivation seems reasonable and sufficient



	Complex inter-actions between measurement gaps including two RAN2-led WIs (MUSIM and NTN) , two RAN4-led WIs (MG enhancements, FR2 enhancements) and one RAN1-led WI (ePos gap enhancement))

· Network signal to avoid any misunderstanding between NW and UE
	adds redundant/unnecessary signalling and complexity to the spec




Rapporteur thinks that due to majority support of NW-Controlled activation/deactivation pre-configured gap and each argument seem to be reasonable supporting the case, propose to try to agree to support NW-Controlled activation/deactivation pre-configured gap.
Proposal 1: RAN2 introduces support of NW-Controlled activation/deactivation pre-configured gap

2.2 P1-2: Support pre-configured MG under CA based on BWP switching on a single CC
In RAN4 LS [16], it discusses the support of pre-configured MG under CA scenario:

Regarding use cases of pre-configured MG, RAN4 has reached the following conclusions: 
	· Support pre-configured MG under CA but based on BWP switching on a single CC



Companies’ views are summarized in table below:

	  
	Source
	Related proposals

	Support of pre-configured MG for CA scenario 
	VIVO, R2-22002322
	Proposal 5: RAN2 confirm RAN4 conclusion that pre-configured MG can be applied under CA, but the status for pre-configured MG is based on the BWP switching on a single CC. 

	
	Nokia, R2-2203260
	Proposal 4: For rule-based Pre-MG (de)activation under CA, RAN2 has no extra effort to support the Pre-MG in CA in comparison with single CC. UE should follow RAN4 criteria to decide the Pre-MG status on multiple CC(s).

Proposal 5: For NW controlled (RRC-based) Pre-MG (de)activation under CA, NW should indicate per-BWP pre-MG status indications to UE for each of individual CCs, which uses the same message format as for single CC case.

	
	Samsung, R2-2203011
	Observation 1: Understanding on “CA where BWP switching on single CC” is “pre-MG status is determined based on the combo of active BWP(s) on multiple CC(s). RAN4 will only consider the case where BWP on a single CC is switched at a time.”
Observation 2: For support of pre-MG under CA with UE autonomous activation of pre-MG, there is no additional spec change needed from RAN2.

	
	Xiaomi, R2-2203060
	Proposal 4: Pre-configured MG under CA based on BWP switching on a single CC should be supported by RAN2

	
	Apple, R2-2202513
	Proposal 2: In CA deployment, the Pre-MG status is determined based on the combo of active BWP(s) on multiple CC(s).

	
	LG, R2-2203037
	Proposal 2
For UE autonomous activation/deactivation in CA, UE determines the activation status of the pre-configured measurement gap based all active BWPs on multiple CCs.

	
	Intel, R2-2202461
	Proposal 1: Pre-configured measurement gap can be applied for CA and the activation of the pre-configured gap is determined based on BWP switch on any activated CC.

	Not support CA
	QC, R2-2203504
	Proposal 2: 
RAN2 to agree not to support pre-configured gap feature in CA mode.
Rapp: contribution seems to indicate the main reason is that if network not following single CC BWP switching, it is unclear what is the UE behavior. 

	Support for single CC BWP switch at a time
	VIVO, R2-22002322
	Proposal 5: RAN2 confirm RAN4 conclusion that pre-configured MG can be applied under CA, but the status for pre-configured MG is based on the BWP switching on a single CC. Wait for RAN4 decision on how to combine the individual per-BWP pre-MG status for signaling-based or rule-based pre-MG activation/deactivation.

	
	Samsung, R2-2203011
	Observation 1: Understanding on “CA where BWP switching on single CC” is “pre-MG status is determined based on the combo of active BWP(s) on multiple CC(s). RAN4 will only consider the case where BWP on a single CC is switched at a time.”

	
	Xiaomi, R2-2203060
	Proposal 4: Pre-configured MG under CA based on BWP switching on a single CC should be supported by RAN2

	
	ZTE, R2-2202647
	Proposal 3: For the RAN4 agreement, RAN2 understands if pre-configured MG is configured together with CA, the network cannot trigger BWP switching in multiple CCs at the same time.
Proposal 4: To discuss whether/how to capture P3 in RAN2 spec until RAN4 concludes all trigger events for pre-configured MG (de)activation.

	Gap status configuration per MG is per BWP for each CC
	Nokia, R2-2203260
	Proposal 5: For NW controlled (RRC-based) Pre-MG (de)activation under CA, NW should indicate per-BWP pre-MG status indications to UE for each of individual CCs, which uses the same message format as for single CC case.

	Other configuration proposals
	MT, R2-2202873
	Proposal 1: Introduce pre-configured MG status indicator (activated or not) in each downlink BWP for PCell.

	UE determine gap status
	VIVO, R2-22002322
	Wait for RAN4 decision on how to combine the individual per-BWP pre-MG status for signaling-based or rule-based pre-MG activation/deactivation.

	
	Apple, R2-2202513
	Proposal 2: In CA deployment, the Pre-MG status is determined based on the combo of active BWP(s) on multiple CC(s).

	
	CATT, R2-2202944
	Proposal 3: RA2 wait for RAN4 further conclusions on pre-configured MG under CA


Here is RAN4 agreement:

Agreements in last RAN4 meeting:
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.

Combine the RAN4 agreement and LS, it seems like RAN4 intension is to support multiple CC scenarios where the procedure is as follow:

· Multiple CC CA case is supported but only single CC BWP switching at a time is supported
· 7 companies support to introduce pre-configured MG for CA scenario. Only 1 company doesn’t want to support pre-configured MG for CA case. Main reason is if network doesn’t follow single CC BWP switching and RAN4 didn’t have the requirement for multiple BWP switching, it is unclear what is the UE behaviour. Other company also raise the concern where how to capture single BWP switching in RAN2 spec. 
· 4 companies support single CC BWP switching case. However, as some companies mention it is difficult to specify in RAN2 spec. Rapporteur thinks that measurement gap should not impact normal BWP operation. Therefore, Rapporteur proposes to not to specify the limitation of single CC BWP switching in RAN2 specification.  

· Proposal 2: RAN2 agree to support pre-configured MG for CA case. 
· Proposal 3: RAN2 will not specify the limitation to single CC BWP switching in the RAN2 specification. 
· Network configuration: network configures per-BWP per-MG status for each CC via RRC

· For example, gap status for pre-configured MG1 for each CC are: 

	
	BWP 0
	BWP 1
	BWP 2

	CC 1
	ON
	OFF
	OFF

	CC 2
	OFF
	ON
	OFF


· 1 company propose NW controlled pre-configured MG should configure gap status per BWP for each individual CC. This is our understanding from RAN4 agreement. Two companies would like to wait for further input from RAN4. 
· Then the UE determine the final gap status from the configuration from the network. RAN4 is still under discussion on this topic. 

· Proposal 4: RAN2 wait for RAN4 progress on configuration and how the UE determines the final gap.

· Multiple companies have indicated that there is no specification impact for UE autonomous activation/ deactivation mechanism to support pre-configured MG for CA case.
· Proposal 5: RAN2 agrees UE autonomous activation/ deactivation mechanism supports pre-configured MG for CA case with no specification impact.

3 Conclusion
Proposal 1: RAN2 introduces support of NW-Controlled activation/deactivation pre-configured gap

Proposal 2: RAN2 agree to support pre-configured MG for CA case. 
Proposal 3: RAN2 will not specify the limitation to single CC BWP switching in the RAN2 specification.
Proposal 4: RAN2 wait for RAN4 progress on configuration and how the UE determines the final gap.
Proposal 5: RAN2 agrees UE autonomous activation/ deactivation mechanism supports pre-configured MG for CA case with no specification impact.
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