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1 Introduction
This is a summary on agenda item 8.22.2 for pre-configured measurement gap. The summary is based on companies’ contributions [1]-[17]. Last meeting agreements are as follow:
· 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.
· RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it.
· Send LS to RAN4 including the agreements above and to clarify:
Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap?

Can legacy gap and pre-configured gap be configured simultaneously?  

2 Discussion
2.1 How to indicate pre-configured gap
Companies’ views are summarized in table below:
	
	Source
	Related proposals

	1 bit indication for pre-configured gap

	SS, R2-200497
	Proposal 1: Extend GapConfig to include a single bit of information indicating that the gap is a preconfigured gap.

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

	
	OPPO, R2-2200492
	If Legacy gap and pre-configured gap cannot be configured simultaneously, 1bit indicator is needed to differentiate Legacy gap and pre-configured gap.

	
	CATT, R2-2200499
	Proposal 1: Introduce 1 bit in GapConfig IE to indicate the measurement gap is a pre-configured MG.

	
	Vivo, R2-2200585
	Proposal 1: An indication (e.g. isPreConfiguredMG with 1bit) is introduced in the configured of MG to indicate whether it is pre-configured MG, or indicate the purpose for this measurement gap configuration.

	
	ZTE, R2-2200606
	Proposal 1: Introduce 1 bit indication (e.g. preConfiguredIndicator-r17) in GapConfig, value ‘true’ means the gap is a pre-configured measurement gap.

	
	HW, R2-2200832
	Proposal 1: For rule-based method, the only change is to add an indicator to indicate a gap is pre-configured or not.

	
	Xiaomi, R2-2201272
	Proposal 2: An indicator can be introduced in GapConfig to distinguish pre-configured MGs from R16 legacy MGs.

	
	LG, R2-22001287
	Proposal 2
An explicit indication is configured per measurement gap to indicate whether the measurement gap is pre-configured measurement gap or not.

	
	E///, R2-2201567
	Proposal 1
As done for Rel-16’s ‘inter-frequency no gap’, introduce a new UE capability to indicate whether the UE can perform measurements according to Rel-17’s pre-configured MG, and a new RRC field/IE to configure the UE with pre-configured MG.

Observation 3
The new RRC field (see Proposal 1) allows to differentiate between Rel-17 pre-configured measurement gaps and legacy procedures.

	
	Apple, R2-2201107
	Proposal 1: Introduce the pre-MG configuration based on the existing measurement gap format. Whether to support multiple pre-MG(s) is FFS.

	Separate IE for pre-configured gap if RAN4 replies support of legacy gap and pre-configured gap
	Intel, R2-2200219
	RAN2 agree to add preconfigGapUE, preconfigGapFR1 and preconfigGapFR2 in MeasGapConfig if RAN4 responses to simultaneously support legacy gap and pre-configured gap.  

	
	OPPO, R2-2200492
	Proposal 2a: If Legacy gap and pre-configured gap can be configured simultaneously, a new IE is needed for pre-configured gap, which is in parallel with legacy gap IE, and this new IE can implicitly indicate that this is for pre-configured gap, no additional explicit indicator is needed to differentiate Legacy gap and pre-configured gap.

	
	Nokia, R2-2201011
	Proposal 1: To be forward compatible, RAN2 to define new RRC IE for pre-configured MG configuration, in which the RRC parameters are similar as legacy MeasGapConfig.


11 companies support to use 1 bit indication to indicate pre-configured gap. 

2 companies (also agree using 1 bit indication) think a separate IE for pre-configured gap can be introduced in case RAN4 reply simultaneous support of legacy gap and pre-configured gap.

1 company think that it is better to use a new IE for pre-configured gap for forward compatibility. 

Rapporteur wants to note that even though MGE WI doesn’t discuss the join feature of pre-configured gap and concurrent gap, but other work item such as MUSIM, ePOS and NTN may end up using the same framework for join functionality. Especially majority of the companies agree to use 1 bit to indicate pre-configured gap.

Proposal 1: Add 1 bit indication in gapConfig to indicate pre-configured measurement gap.
In case RAN4 reply the simultaneous support of legacy gap and pre-configured gap, then a new IE can be used to support pre-configured gap.

Proposal 2: In case RAN4 reply the simultaneous support of legacy gap and pre-configured gap, then a new IE can be used to support pre-configured gap.

2.2 MAC CE activation

During last meeting RAN2#116e, it is agreed: 

· RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it.
	
	Source
	Related proposals

	Not support MAC CE activation
	MT, R2-2201247
	Proposal 1: RAN2 confirms that MAC-CE based activation/deactivation for pre-configured MG is NOT supported.


Media Tek proposes RAN2 to confirms not to support MAC-CE based activation/deactivation. Based on RAN4 LS [17], RAN4 has also decided MAC CE based activation/deactivation is not supported.

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

· NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message ONLY.

· Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation. (i.e. MAC CE based activation/deactivation is not supported)
Even though it is unclear from the LS if this applies to all pre-configured gap or only network-controlled pre-configured gap. But Rapporteur thinks that majority of companies from email discussion are align not to support MAC CE activation/deactivation. We can make a propose to confirm that.

Proposal 3: RAN2 confirms that MAC-CE based activation/deactivation for pre-configured MG is NOT supported.
2.3 Support of EN-DC, NE-DC, NR-DC

Companies’ views are summarized in table below:

	
	Source
	Related proposals

	Deprioritize of EN-DC, NE-DC or NR-DC
	SS, R2-200497
	Proposal 3: Deprioritize EN-DC and NE-DC support of pre-MG in R17. RAN2 to discuss if NR-DC support for pre-MG is feasible in R17.

	
	OPPO, R2-2200492
	Proposal 5: RAN2 postpones the discussion on whether to support pre-configured gap for DC/CA scenarios before getting more inputs from RAN4.

	
	ZTE, R2-2200606
	Proposal 3: Postpone the discussion on pre-configured gap in MR-DC to future release. For Rel-17 MR-DC UEs, the configured gaps are always considered as activated.

	
	Nokia, R2-2201011
	Proposal 8: RAN2 de-prioritize the support of Pre-MG in EN-DC, NE-DC and NR-DC in R17.

	Support of MR-DC
	Apple, R2-2201107
	Proposal 5: In DC operation, if perUE/FR1 pre-MG is configured by MN, SN and UE shall assume pre-MG is always ON regardless its actual status. While if FR2 pre-MG is configured, it is confined in the CG configured with FR2 bands.


1 company support MR-DC and 4 companies’ proposal to deprioritize EN-DC, NE-DC and NR-DC as well as RAN4 LS [17] states the following:

In current Pre-MG discussion, MR-DC case in Rel-17 is deprioritized. If any critical technical issues identified in the next meeting, it can be revisited.
Due to lack of time and the among of detail still need to work out for MR-DC as well as RAN4 preference, we proposal to deprioritize MR-DC in Rel17 unless there is strong objection.

Proposal 4: MR-DC is deprioritized for pre-configured measurement gap in Rel17.

2.4 Support of case 4: network-controlled activation/ deactivation

During last meeting case 4 is FFS:

· 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.
Companies’ views are summarized in table below:
	
	Source
	Related proposals

	Support of case 5: network-controlled activation/ deactivation by adding BWP status
	SS, R2-200497
	Proposal 2: If network signaling based pre-MG activation is supported, BWP configuration indicates whether pre-MG is activated for this BWP

	
	Intel, R2-2200219
	Proposal 1: RAN2 to introduce pre-configured gap for 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

	
	OPPO, R2-2200492
	Proposal 1: For pre-configured MG, RAN2 confirms that case 4 is also supported, i.e. NW signals the pre-configured gap (A+B) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching.
A) measurement gap configuration parameters such as MGRP, MGL etc
B) MG status (active/de-active) per BWP.

	
	CATT, R2-2200499
	Proposal 2: RAN2 confirm that network controlled activation/deactivation mechanism is supported and can be applied to the signal carrier case at least.

	
	Vivo, R2-2200585
	Proposal 3: RAN2 to follow RAN4 request to support RRC-based activation/deactivation method for pre-configured MG, i.e. network can indicate active/de-active status per BWP.

	
	HW, R2-2200832
	Proposal 2: For RRC-based method, 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: Introduce deactivatedMeasGapList IE in BWP configuration to indicate the MG activation/deactivation status.

	
	Nokia, R2-2201011
	Proposal 2: RAN2 to define the signalling and procedure for both NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism.

	
	MT, R2-2201247
	Proposal 2: Introduce pre-configured MG status indicator (activated or not) in each downlink BWP.

	
	Xiaomi, R2-2201272
	Proposal 3: RAN2 should support NW-Controlled pre-configured MG activation/deactivation mechanism (i.e. Case 4).

	
	Apple, R2-2201107
	Proposal 4: For the mechanism with associated BWP (#1 above), introduce a per BWP indication for the pre-MG status in RRCReconfiguration message.

	Not support case 4: network-controlled activation/ deactivation
	ZTE, R2-2200606
	Proposal 2: Network-controlled pre-configured gap (de)activation can be supported only if it is confirmed to bring additional benefit compared with autonomous based mechanism.

	
	LG, R2-22001287
	Proposal 1
Send an LS to inform RAN4 that RAN2 cannot find any use case of the NW-controlled activation/deactivation, and ask to clarify the necessity and the detailed use cases of the NW-Controlled activation/deactivation.

	
	E///, R2-2201567
	Proposal 2
Unless RAN4 shows the real motivation behind this, 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.


10 companies support of introducing case 5 (network-controlled activation/ deactivation) pre-configured measurement gap. 3 companies express needing RAN4 feedback for use case and motivation for NW-controlled activation/deactivation. In the latest RAN4 LS below, RAN4 does make it clear the support of NW control activation/ deactivation of the pre-configured gap:
Regarding activation/deactivation of Pre-configured MG, RAN4 has reached the following conclusions:
	· NW can control activation/deactivation of pre-configured MG for the specific BWP via RRC message ONLY.

· Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation. (i.e. MAC CE based activation/deactivation is not supported)
· Specific conditions can be further handled as a part of discussion on rules of UE autonomous activation/deactivation.
· The criteria (rules) for pre-MG autonomous (de)activation shall be defined in RAN4.

· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms (i.e. NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism).


Due to lack of time, we only have 2 meeting left, Rapporteur suggests RAN2 to introduce network-controlled activation/deactivation pre-configured measurement gap as a working assumption since there are a majority support and RAN4 LS support. In the meanwhile, RAN2 can decide if we want to send an LS to ask RAN4 for motivation for RAN2 understanding. 

Proposal 5: Working assumption: introduce network-controlled activation/ deactivation pre-configured measurement gap.  
Proposal 6: send LS to RAN4 for motivation and use case of network-controlled activation/ deactivation pre-configuration measurement gap.

2.5 Detail of BWP status

Companies’ views are summarized in table below:
	
	Source
	Related proposals

	Either cases
	OPPO, R2-2200492
	Proposal 1: For pre-configured MG, RAN2 confirms that case 4 is also supported, i.e. NW signals the pre-configured gap (A+B) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching.
A) measurement gap configuration parameters such as MGRP, MGL etc
B) MG status (active/de-active) per BWP.

	
	Nokia, R2-2201011
	Proposal 5: 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.

	BWP status inside MG configure
	Intel, R2-2200219
	Proposal 3: bwpStatus is added in gapConfig to indicate the activation of the pre-configured gap.

	BWP status inside BWP configure
	CATT, R2-2200499
	Proposal 4: BWP status (B) is included in the configuration of pre-configured MG for network controlled activation/deactivation mechanism.

	
	SS, R2-200497
	Proposal 2: If network signaling based pre-MG activation is supported, BWP configuration indicates whether pre-MG is activated for this BWP

	
	HW, R2-2200832
	Proposal 3: Introduce deactivatedMeasGapList IE in BWP configuration to indicate the MG activation/deactivation status.

	
	MT, R2-2201247
	Proposal 2: Introduce pre-configured MG status indicator (activated or not) in each downlink BWP.


4 companies propose to indicate BWP status inside the BWP configuration. 1 company support to put inside gap configure. 2 companies are neutral. Therefore, we propose to introduce BWP status in BWP configure.
Proposal 7: RAN2 introduce BWP status in BWP configure.

2.6 Handling between network-controlled and UE autonomous gap

Companies’ views are summarized in table below:
	
	Source
	Related proposals

	When BWP status is provided, it is NW-controlled. When not provided, it is UE autonomous 
	vivo, R2-2200585
	Proposal 5: 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.

	
	Xiaomi, R2-2201272
	Proposal 5: 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, R2-2201011
	Proposal 6: 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 can be used by UE.


We think that it is useful proposal to use BWP status to indicate if it is NW-controlled pre-configured gap. Otherwise, it is UE autonomous pre-configured gap.
Proposal 8: When BWP status is provided, it is NW-controlled. When not provided, it is UE autonomous

2.7 UE capability for pre-configured measurement gap
Companies’ views are summarized in table below:
	
	Source
	Related proposals

	One general capability for pre-configured gap
	E///, R2-2201567
	Proposal 1
As done for Rel-16’s ‘inter-frequency no gap’, introduce a new UE capability to indicate whether the UE can perform measurements according to Rel-17’s pre-configured MG, and a new RRC field/IE to configure the UE with pre-configured MG.

	
	Nokia, R2-2201011
	Proposal 3: RAN2 to define a general capability to indicate the support of Pre-MG while keep the detail ASN.1 as FFS.

	One for general capability and one for UE autonomous pre-configured gap
	Vivo, R2-2200585
	Proposal 7: One UE capability is introduced to support pre-configured MG. NW controlled MG activation/deactivation could be naturally supported when pre-configured MG is supported.

Proposal 8: A separate UE capability is introduced to support autonomous pre-configured MG activation/deactivation.

	One for NW-controlled and one for UE autonomous
	Apple, R2-2201107
	Proposal 6: Capture two UE capabilities on pre-MG into TS38.331 and TS38.306.
- NW controlled activation/deactivation mechanism
- UE autonomous activation/deactivation mechanism


2 companies propose to have 1 general UE capability. 1 company think we should have 1 general capability, 1 for UE autonomous pre-configured gap and 1 company propose to have 1 each capability for NW controlled and UE autonomous. In RAN4 LS [17], it is requested by RAN4 that separate UE capability should be introduced for different activation/ deactivation mechanisms:

· Define separate UE capabilities for different pre-MG activation/deactivation mechanisms (i.e. NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism).
Since we can still have more discussion on UE capability so companies can have more time to think and sync up with their RAN4, it is proposed to FFS UE capability topic.

Proposal 9: FFS on UE capability discussion.
3 Conclusion
Below are easier agreements:
Proposal 1: Add 1 bit indication in gapConfig to indicate pre-configured measurement gap.

Proposal 2: In case RAN4 reply the simultaneous support of legacy gap and pre-configured gap, then a new IE can be used to support pre-configured gap.

Proposal 3: RAN2 confirms that MAC-CE based activation/deactivation for pre-configured MG is NOT supported.
Proposal 4: MR-DC is deprioritized for pre-configured measurement gap in Rel17.
Try to agree proposals, may need some discussion:
Proposal 5: Working assumption: introduce network-controlled activation/ deactivation pre-configured measurement gap.  

Proposal 6: send LS to RAN4 for motivation and use case of network-controlled activation/ deactivation pre-configuration measurement gap.

Proposal 7: RAN2 introduce BWP status in BWP configure.

Proposal 8: When BWP status is provided, it is NW-controlled. When not provided, it is UE autonomous

Proposal 9: FFS on UE capability discussion.
4 References
[1] R2-2200497, Preconfigured measurement gap patterns, Samsung

[2] R2-2200219, Stage 3 detail for pre-configured gap, Intel Corporation
[3] R2-2200222, Draft running CR to 38331 for pre-configured measurement gap to support case 5, Intel Corporation
[4] R2-2200223, Draft running CR to 38331 for pre-configured measurement gap to support case 4 and 5, Intel
[5] R2-2200492, Discussion on Pre-configured MG, OPPO
[6] R2-2200499
, Discussion on Pre-Configured MG, CATT
[7] R2-2200585
, Discussion on per-configured measurement gap, vivo
[8] R2-2200606
, Discussion on Pre-Configured MG, ZTE Corporation, Sanechips
[9] R2-2200832
, Discussion on Pre-configured MG, Huawei, HiSilicon
[10] R2-2201011, Discussion on support of Pre-Configured Measurement Gap, Nokia, Nokia Shanghai Bell
[11] R2-2201247, Discussion on pre-configured MG, MediaTek Inc.
[12] R2-2201272, Discussion on Pre-configured MG, Xiaomi Communications
[13] R2-2201287, Pre-configured measurement gap, LG Electronics
[14] R2-2201288, Draft LS on NW-Controlled activation deactivation of pre-configured MG, LG Electronics
[15] R2-2201567, Pre-configured measurement gaps, Ericsson
[16] R2-2201107, RAN2 impact from Rel-17 Pre-MG, Apple
[17] R2-2200125, LS on R17 NR MG enhancements – Pre-configured MG, CATT, Intel

