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1 Introduction
This contribution is to summarize the proposals made by the contributions [1-14] which are belong to AI 8.22.3 (Multiple concurrent and independent MG patterns).

2 Discussion
2.1 How to configure multiple gap
How to configure multiple concurrent gaps are proposed by companies as below.

	Companies
	Proposals

	MTK [1]
	Proposal 3: Introducing multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).

	HW [2]
	Proposal 3: Add a set of extended gap configurations in MeasGapConfig to configure multiple measurement gaps.

	Ericsson [3]
	Proposal 2	 Introduce multiple gap configurations in the MeasGapConfig IE allowing legacy gaps to be seen as one of the concurrent gaps.

	Intel [4]
	Proposal 1: RAN2 to agree option 2 that adding a list for concurrent gap in MeasGapConfig.

	CATT [7]
	Proposal 1: Introduce multiple gap configurations in IE MeasGapConfig by duplicating a new IE which contains GapConfig and gap id.

	Vivo [8]
	Proposal 1:	Introduce ToAddModList and ToReleaseList for concurrent gap configuration
Proposal 2:	Introduce measurement gap identity to identify the gaps in concurrent gap configuration
Proposal 3:	The total number of concurrent gaps are 4
Proposal 10:	Introduce new RRC IE for concurrent gap configuration

	Nokia [9]
	Proposal 7: RAN2 to introduce multiple gap configuration in IE MeasGapConfig by duplicating GapConfig.

	Xiaomi [10]
	Proposal 1: Existing IEs of R16 measurement gap configuration can be reused for concurrent MG configuration.
Proposal 2: Independent measurement gap ID can be introduced for concurrent MG configuration.
Proposal 3: Duplicating GapConfig for concurrent MG configuration can be supported and a set of additional gap configuration can be added in MeasGapConfig.
Proposal 4: Measurement gap ID can be introduced in GapConfig.

	LG [11]
	Proposal 1	Design future-proof RRC structure for concurrent measurement gap configuration that is suitable for MUSIM and NTN also.
Proposal 2	Use ToAddModList and ToReleaseList to configure/modify/release the concurrent measurement gaps.

	Apple [12]
	Proposal 1: Introduce the concurrent measurement gap(s) configuration based on the existing measurement gap format.
Proposal 2: Each concurrent measurement gap comprises one single gap configuration from perUE gap, FR1 gap and FR2 gap.

	Samsung [14]
	Proposal 1: Introduce multiple gap configuration in MeasGapConfig using AddModList of GapConfig. GapConfig includes a gap identifier when multiple measurement gaps are supported.



Rapporteur Summary:
According to the contribution from companies, it seems that the view is quite aligned. Almost all companies intent to introduce multiple gap configuration in IE MeasGapConfig. Some companies propose to use ToAddMod list structure to be more future proof while some companies think just duplicating the GapConfig for per UE gap, FR1 gap, and FR2 gap respectively would be enough. Therefore, it is proposed to introduce multiple gap configuration in IE MeasGapConfig with some FFS points.

Proposal 1: Introducing multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).
· FFS Whether to use ToAddModList and ToReleaseList structure
· FFS to add gap ID in GapConfig

Some sample ASN.1 code for P1 is shown below for reference. Note that there is still other variant of the define.

Sample ASN.1 code 1 for P1
MeasGapConfig ::=   SEQUENCE {
    gapFR2              SetupRelease { GapConfig }         OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1              SetupRelease { GapConfig }         OPTIONAL,   -- Need M
    gapUE               SetupRelease { GapConfig }         OPTIONAL    -- Need M
    ]],
    [[
    gapTwoFR2-r17        SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    gapTwoFR1-r17        SetupRelease { GapConfig }        OPTIONAL,   -- Need M
    gapTwoUE-r17         SetupRelease { GapConfig }        OPTIONAL    -- Need M
    ]]
}

Sample ASN.1 code 2 for P1
GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}  OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                   OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}         OPTIONAL    -- Cond PRS
    ]],
    [[
    measGapId-r17                       MeasGapId                 OPTIONAL   -- Cond TBD
    ]]
}


MeasGapConfig ::=   SEQUENCE {
    gapFR2              SetupRelease { GapConfig }         OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1              SetupRelease { GapConfig }         OPTIONAL,   -- Need M
    gapUE               SetupRelease { GapConfig }         OPTIONAL    -- Need M
    ]],
    [[
    gapUEToAddModList-r17         SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapUEToReleaseList-r17        SEQUENCE (SIZE (1..TBD)) OF MeasGapId	OPTIONAL,   -- Need N        
    gapFR1ToAddModList-r17        SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapFR1ToReleaseList-r17       SEQUENCE (SIZE (1..TBD)) OF MeasGapId	OPTIONAL,   -- Need N        
    gapFR2ToAddModList-r17        SEQUENCE (SIZE (1..TBD)) OF GapConfig		OPTIONAL,   -- Need N        
    gapFR2ToReleaseList-r17       SEQUENCE (SIZE (1..TBD)) OF MeasGapId	OPTIONAL    -- Need N        
	]]
}

2.2 Association between gap and frequencies
Based on the discussion from RAN2#116 (See section 3.2.2, Q2.2 in R2-2111471), there are basically 3 alternatives on how to define the association between gap and measured frequencies.
· Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).
· Alt-2: Indicate list of MeasObjectID in the associated MG configuration
· Alt-3: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig (Similar to measurement ID link the MO and report configuration)

Companies proposal related to how to do the association is summarized as below.

	Companies
	Proposals

	MTK [1]
	Proposal 4: RAN2 to choose one the following alternatives for association between concurrent MG and measured frequencies
•	Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).
•	Alt-2: Indicate list of MeasObjectID in the associated MG configuration
•	Alt-3: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig (Similar to measurement ID link the MO and report configuration)

	HW [2]
	Proposal 2: RAN2 discusses how to configure the association between measurement gap and frequency layers/dedicated use cases.
[Rapp] It is actually unclear which alternative is preferable

	Ericsson [3]
	Proposal 3	Introduce a new association field linking gaps to different frequency layers in the MeasConfig IE.
[Rapp] The proposal is Alt-3

	Intel [4]
	Proposal 2: RAN2 to agree to introduce gapID in gapConfig and associatedGap in MO to associate MO and concurrent measurement gap.
[Rapp] The proposal is Alt-1

	ZTE [5]
	Proposal 1: For the signaling design of the association between gap pattern and measured frequency layers, to only support Alt-4 in Rel-17:
•	Alt-4: Indicate in GapConfig the association between a measurement gap and particular use case, i.e. PRS, SSB, CSI-RS, E-UTRAN, UTRAN (coarse granularity).
[bookmark: _Hlk93000618]Proposal 2: If association configuration Alt-1~Alt-3 is adopted, RAN2 is asked to clarify how to deal with the frequencies that do not need gap assistance.
[Rapp] Proposal is not support per frequency layer association

	CATT [7]
	Proposal 2: RAN2 to discuss which option is adopted for the association between concurrent MG and frequency layer with the following options:
•	Alt-2: Indicate list of MeasObjectID or use cases in the associated concurrent MG configuration
•	Alt-3: Define a new IE to configure the association between concurrent MG id and list of MeasObjectID or use cases in IE MeasConfig.

	Vivo [8]
	Proposal 5:	Concurrent MG is associated with frequency layers (dedicated use cases)
Proposal 6:	Introduce a list of MeasObjectId in the concurrent gap configuration to identify one or multiple measurement objects which associate with the concurrent MG
[Rapp] The proposal is Alt-2

	Nokia [9]
	Proposal 2: NW indicates the associated MG(s) (via new introduced gap ID) in the MO configuration to associate concurrent MGs and frequency layers.
[Rapp] The proposal is Alt-1

	Xiaomi [10]
	Proposal 6: The association between MG and frequency layers can be indicated by Alt-4.
	Alt-4: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig.
[Rapp] The proposal is Alt-3 indicated above

	LG [11]
	Proposal 4	The frequency layer indicates one of following:
-	PRS measurement, or
-	LTE measurement, or
-	An LTE measurement object ID, or
-	An NR measurement object ID + RS type
Proposal 5	A measurement gap is associated with a list of the frequency layer. The maximum number of the frequency layers that can be configured for a measurement gap is up to RAN4.
[Rapp] It is actually unclear which alternative is preferable

	Apple [12]
	Proposal 3: Add concurrent measurement gap ID into the configurations of LTE MO, NR MO for SSB and CSI-RS respectively.
Proposal 4: Indicate in concurrent MG configuration that it is for PRS measurement.
[Rapp] The proposal is Alt-1

	Samsung [14]
	Proposal 2: RRC includes the measurement gap id in measurement object configuration.
Proposal 3: RRC associates measurement gap to PRS by including a flag within the measurement gap configuration.
[Rapp] The proposal is Alt-1



Rapporteur Summary:
All companies except one don’t want to support the per frequency layer association. The objection is based on the reason that it is difficult to support Alt-1 to Alt-3 MR-DC. However, there is also proposal to deprioritize MR-DC and it should be feasible (although request some effort) to support MR-DC. Consider that both RAN2 and RAN4 has agreed that the concurrent gap could be associated per frequency layer. It is suggested to support this and pick one of alternatives from Alt-1 to Alt-3.

There is diverse view on which alternative to go. It is therefore suggested to have online discussion on this. However, based on the argument from companies, the rapporteur does not really find strong reason that one solution is better. Proponent of Alt-1 mainly argue that this is more straightforward and signal MG ID (1..4) is much less the signaling MO ID (1..64). Proponent of Alt-2 think that we should not update MO due to change of MG. However, on the other hand, Alt-2 may request update MG due to change of MO and Alt-3 basically request update the association ID once MO or MG is changed. It sounds like just normal that the NW will provide a correct configuration. 

One company cannot accept Alt-1 due change of MO may result in remove of previous measurement entry. It is actually unclear whether this is critical issue and what’s the consequence is the measurement entry is removed. It seems that the UE will just refresh the measurement on this MO and does not really cause IOT issue.

Based on above, it seems that the 3 alternatives are just somehow different ASN.1 favour. Since one company strongly against Alt-1 and Alt-3 seems bring much more complexity, it is therefore suggested to pick Alt-2. 

In addition, one company suggest to clarify how to configure the association if some frequency does not request gap. It should be possible (in either of alternatives) that those frequencies are just NOT linked with MG. Anyway, RAN2 could clarify this if necessary.

Proposal 2: RAN2 to choose one the following alternatives for association between concurrent MG and measured frequencies.
· Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).
· Alt-2: Indicate list of MeasObjectID in the associated MG configuration
· Alt-3: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig (Similar to measurement ID link the MO and report configuration)

Proposal 3: Rapporteur suggest to select Alt-2 in P2 and further discuss how to deal with the frequencies that do not need gap assistance.

2.3 Use case association
In addition to the per frequency layer association, there is also discussion on whether to support per use case (e.g. PRS, SSB, CSI-RS, E-UTRAN, UTRAN) association with concurrent gaps. Related proposals are summarized as below.

	Companies
	Proposals

	MTK [1]
	Proposal 5: RAN2 to discuss whether to support the use case association for concurrent gap.

	HW [2]
	Proposal 2: RAN2 discusses how to configure the association between measurement gap and frequency layers/dedicated use cases.

	ZTE[5]
	Proposal 1: For the signaling design of the association between gap pattern and measured frequency layers, to only support Alt-4 in Rel-17:
•	Alt-4: Indicate in GapConfig the association between a measurement gap and particular use case, i.e. PRS, SSB, CSI-RS, E-UTRAN, UTRAN (coarse granularity).
Proposal 2: If association configuration Alt-1~Alt-3 is adopted, RAN2 is asked to clarify how to deal with the frequencies that do not need gap assistance.
[Rapp] Proposal is not support per frequency layer association

	Nokia [9]
	Proposal 4: To save signaling overhead, NW can configure a list of concurrent gaps associated to different use cases (e.g. SSB measurement, LTE measurement, CSI measurement and UTRAN-FDD measurement).



Rapporteur Summary:
There is not much proposal on whether to support use case association. Based on the discussion in last meeting and company contribution so far, it seems that no harm to support this control flexibility. It indeed make the configuration simpler.

Proposal 4: In addition to the per frequency layer association in P3, define ASN.1 for per use case (e.g. PRS, SSB, CSI-RS, E-UTRAN, UTRAN) association with concurrent gaps.

2.4 Gap association to 2G/3G
RAN4 LS ask RAN2 to decide whether to support gap association to 2G/3G from signalling perspective. The following is the related proposals from companies.

	Companies
	Proposals

	MTK [1]
	Proposal 1: RAN2 supports concurrent gap association to 2G/3G from signalling perspective.

	HW [2]
	Proposal 1: From signalling perspective, to support 2G/3G/LTE measurement, the purpose of MG can be indicated as ‘inter-RAT’.

	OPPO [6]
	Proposal 3: UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation.

	Vivo [8]
	Proposal 8:	RAN2 to support gap association to 2G/3G from signalling perspective

	Nokia [9]
	Proposal 1: UTRAN-FDD measurement (configured in MeasObjectUTRA-FDD) is also applicable in concurrent gap operation.

	Xiaomi [10]
	Proposal 5: Gap association to 2G/3G can be supported from signalling perspective. 2G/3G measurement can be considered as one frequency layer and associated with one gap pattern.

	LG [11]
	Proposal 3	RAN2 supports only measurement gap association with LTE and NR (2G/3G can be supported, only if further input is received from RAN4).

	Samsung [14]
	Proposal 4: Postpone discussions on concurrent gaps for 2G/3G from signalling perspective also till RAN4 confirms that concurrent gaps for 2G/3G are supported.



Rapporteur Summary:

6 companies support the gap association to 2G/3G from signalling perspective while 2 companies think no need to support it. The main objection is that the R4 may not define this anyway in the future, which may be true. However, it is really not a big effort to keep this flexibility (may come for free if Alt-2 is used in section 2.2). It is therefore suggest to follow majority view. 

Proposal 5: RAN2 supports concurrent gap association to 2G/3G from signalling perspective.

2.5 MR-DC Impact

The MR-DC impact and whether to support concurrent gap in MR-DC is discussed.

	Companies
	Proposals

	ZTE [5]
	Proposal 3: Only specify concurrent MG in SA case in Rel-17, postpone MR-DC cases to future release.

	CATT [7]
	Proposal 3: Concurrent MG also applied to MR-DC scenarios.
Proposal 4: For concurrent MG in MR-DC scenarios, follow the same framework for MG configuration in MR-DC scenarios in Rel-15, i.e.:
-	In NE-DC and NR-DC, MN decides per UE concurrent MG, per FR1 concurrent MG and per FR2 concurrent MG.
-	In (NG)EN-DC, MN decides per UE concurrent MG, per FR1 concurrent MG while SN decides per FR2 concurrent MG.
Proposal 5: RAN2 to discuss how to configure the association between concurrent MG and MOs configured by SN if concurrent MG is decided by MN:
•	Option 1: The SN sends MO ids to the MN when the SN indicates a list of frequencies measured by the UE. Then the MN can add MO ids configured by SN to the association between concurrent MG and frequency layers.
•	Option 2: The MN sends the association between concurrent MG and frequency layer list (not MO id list) to the SN. The SN sends the association between concurrent MG and MO ids configured by SN.

	Nokia [9]
	Proposal 8: RAN2 to prioritize concurrent MG enhancement for NR SA case. Whether to support concurrent MG for MR-DC in Rel-17 depends on the progress of NR SA.
Proposal 9: If RAN2 decide to support concurrent MG enhancement for MR-DC in Rel-17, RAN2 only consider NR-DC to avoid impact to LTE RRC. 
Proposal 10: For concurrent MG in NR-DC scenario, MN should configure the concurrent gap configuration.
Proposal 11: For concurrent MG in NR-DC scenario, different MOs (from both MN and SN) considered as the same frequency layer should be associated to the same MG. The detail INM impact depends on how to associate gaps and MOs in SA scenario.
Proposal 12: For concurrent MG in NR-DC scenario, MN can de-configure a dedicated concurrent gap only if there is no MO from both MN and SN associated to the gap. How SN indicate the usage of gap to MN is FFS.

	Apple [12]
	Proposal 6: Down prioritize the support on MR-DC scenario for concurrent gap.

	DENSO [13]
	Proposal 2:	MN decides how many gaps can be configured by each node, and then notify the maximum number to SN. FFS how to notify the maximum number to SN
Proposal 3:	Extend CGConfigInfo to include multiple MN gap configurations. FFS which information to be included in the message

	Samsung [14]
	Proposal 7: Deprioritize EN-DC and NE-DC support of concurrent gaps in R17. RAN2 to discuss if NR-NR DC support for concurrent gaps is feasible in R17.



Two companies propose to discuss the MR-DC aspect on concurrent gap while 4 companies think we should prioritize NR SA case. It is rapporteur’s view that we don't have enough time to discuss MR-DC in Rel-17.

Proposal 6: RAN2 to prioritize concurrent MG enhancement for NR SA case.

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: Introducing multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).
· FFS Whether to use ToAddModList and ToReleaseList structure
· FFS to add gap ID in GapConfig

Proposal 2: RAN2 to choose one the following alternatives for association between concurrent MG and measured frequencies.
· Alt-1: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).
· Alt-2: Indicate list of MeasObjectID in the associated MG configuration
· Alt-3: Define a new IE to configure the association between a measurement gap and frequencies in MeasConfig (Similar to measurement ID link the MO and report configuration)

Proposal 3: Rapporteur suggest to select Alt-2 in P2 and further discuss how to deal with the frequencies that do not need gap assistance.

Proposal 4: In addition to the per frequency layer association in P3, define ASN.1 for per use case (e.g. PRS, SSB, CSI-RS, E-UTRAN, UTRAN) association with concurrent gaps.

Proposal 5: RAN2 supports concurrent gap association to 2G/3G from signalling perspective.

Proposal 6: RAN2 to prioritize concurrent MG enhancement for NR SA case.
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