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1	Introduction
This Tdoc is to further develop what was described in the MGenh-specific RILs E033 and E034 introduced to the “38.331 Rel17 ASN1 review Ph1 v64” document. 
· E034 addresses the ToAddModList structure and measurement gap identities (i.e., measGapId-r17) agreed in RAN2 for Rel-17’s (concurrent) gaps.  
· While E033, which is also related to E034, addresses the R17’s gap configuration design.
Notice that E033 and E034 supersede what has been raised in RIL H652.
[bookmark: _Ref178064866]2	Discussion
2.1	Context
During RAN2#116bis-e, the following general agreement was reached within the Measurement Gap Enhancements (MGE) WI (AI 8.22.1):
	From RRC signaling design, RAN2 aim to support joint working among Pre-MG, concurrent gaps, and NCSG



While this was agreed for pre-configured MG (AI 8.22.2):
	Add 1 bit indication in gapConfig to indicate pre-configured measurement gap.
In case of simultaneous support of legacy gap and pre-configured gap, it is agreed to support option 2: combine concurrent gap to indicate pre-configured gap if both are enabled.



And this was agreed for multiple/concurrent independent MGs (AI 8.22.3):
	Introduce multiple gap configuration in IE MeasGapConfig (i.e. by configuring multiple GapConfig).
For association between concurrent MG and measured frequencies: Indicate the associated gaps (via “gap ID”) in MO; (for PRS measurement, indicating in the association in MG configuration).



Moreover, the following agreements were reached during RAN2#117-e (AI 8.22.3.1):
	Reuse the legacy GapConfig with some extension for NCSG gap configuration.
For additional gap configuration in concurrent gap, use ToAddModList and ToReleaseList structure for each gap type to add or release the additional gaps, and gap sharing configuration to be consistent. 



These agreements, and more particularly the highlighted text, form the basis for the current ANS.1 structure of R17’s MG features. 
Note that you can find the latest agreed CR in R2-2204179. Additionally, E033 and E034 have been introduced in v64 of the “ASN.1 Review Rel-17 2022-06 Phase 1” document.
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2.2	ToAddModList structure for R17’s (concurrent) gaps
According to the above agreements, the current version of the MeasGapConfig IE looks like this:
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..maxNrofGapId-1-r17)) OF GapConfig                        OPTIONAL,   -- Need N
    gapUEToReleaseList-r17          SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF MeasGapId-r17                    OPTIONAL,   -- Need N
    gapFR1ToAddModList-r17          SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF GapConfig                        OPTIONAL,   -- Need N
    gapFR1ToReleaseList-r17         SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF MeasGapId-r17                    OPTIONAL,   -- Need N
    gapFR2ToAddModList-r17          SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF GapConfig                        OPTIONAL,   -- Need N
    gapFR2ToReleaseList-r17         SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF MeasGapId-r17                    OPTIONAL    -- Need N
    ]]

}

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-r17                                                       OPTIONAL,   -- Cond GapID
    preConfigInd-r17                    ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    nscgInd-r17                         ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    mgta-r17                            ENUMERATED {ms0dot75}                                               OPTIONAL,   -- Need R
    mgl-r17                             ENUMERATED {ms1, ms2, ms5}                                          OPTIONAL,   -- Need R
    gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R
    gapPriority-r17                     GapPriority-r17                                                     OPTIONAL    -- Need R
    ]]
}

2.2.1	Further developing E033
Firstly, we notice that according to the agreements, the legacy GapConfig field has been extended by adding the Rel-17 features directly into it. By doing so, these new features are also made available for the legacy measurement gap configuration. This, complexifies the measGapId handling (we also further discuss this in the next section). Remember that the ID should allow to clearly associate gaps to frequency layers/Measurement Objects (MOs).
[bookmark: _Toc100788919]Using the legacy GapConfig for Rel-17 specific solutions creates configuration ambiguities and complexifies the measGapId handling. 

Hence, it is proposed to:
[bookmark: _Toc100788939]Create a new/separate element in MeasGapConfig (e.g., “GapConfig-r17”) containing the Rel-17 configuration parameters. RAN2 to discuss the design of it. 

Such approach avoids configuration ambiguities between legacy and Rel-17 gap(s) already from a ASN.1 point of view, i.e., we would be sure that the network would not configure Rel-17 fields for the legacy gap . In turn, it precludes a legacy gap from being used as part of a set of Rel-17 concurrent gaps.
[bookmark: _Toc100788920]Having a new/separate gap configuration IE (i.e., a GapConfig-r17 IE) specifically intended for Rel-17 features avoids configuration ambiguities between Rel-17 and legacy gap. However, it precludes the latter from being used as one of the concurrent gaps.   

2.2.2	Further developing E034
As seen above, in RAN2#117-e it was agreed to use the ToAddModList (and ToReleaseList) structure for each gap type (i.e., per UE, FR1 and FR2).
Notice however that currently, the 3 lists with distinct entities rely at the end on a “common” one, i.e., the legacy gapConfig. Furthermore, all separate entities (for per UE, FR1 and FR2) are associated to MOs with an ID (i.e., measGapId) from the same “common” ID space.
The previous structure is not only complex in terms of ID handling (i.e., how does each associated gapID refers to the correct gap list), but it is arguably not used as such in the spec.
One solution would be for the network to ensure that each gapConfig in the 3 lists get a unique identity from the common ID space. However, we would still have the ToAddModList “trio”.  
[bookmark: _Toc100788921]The current (triple) ToAddModList structure complexifies the measGapId handling and is not typically used in the spec. 

Alternatively, what we propose is to have a single ToAddModList, where the “gap type” (perFR1, perFR2, perUE) is an attribute/parameter of the GapConfig-r17. 

Example:
    gapType                             ENUMERATED {perUE-Gap, perFR1-Gap, perFR2-Gap, spare} 

[bookmark: _Toc100788940]Have a single ToAddModList, where the “gap type” (perFR1, perFR2, perUE) is an attribute of GapConfig-r17.

2.2.3	Regarding H652
The following RIL has been raised by Huawei in H652:
	[RIL]: H652 [Delegate]: (Huawei) Zheng Lili [WI]: MGenh [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: If the maximum numbers of FR1 gaps, FR2 gaps and per UE gaps are all set to maxNrofGapId-r17, the total number will exceed maxNrofGapId-r17. The restriction should be set per gap type.
[Proposed Change]: Change maxNrofGapId-1-r17 to maxNrofGapIdPerType-1-r17. And add maxNrofGapIdPerType-1-r17 into “Multiplicity and type constraint definitions”
[Comments]:



We would like to highlight that we agree on the validity of this issue. However, our alternative approach proposed above supersedes H652’s solution. 
[bookmark: _Toc100788922]Proposal 1 and Proposal 2 supersede the issue and solution raised in H652. H652 can then be rejected.

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	Using the legacy GapConfig for Rel-17 specific solutions creates configuration ambiguities and complexifies the measGapId handling.
Observation 2	Having a new/separate gap configuration IE (i.e., a GapConfig-r17 IE) specifically intended for Rel-17 features avoids configuration ambiguities between Rel-17 and legacy gap. However, it precludes the latter from being used as one of the concurrent gaps.
Observation 3	The current (triple) ToAddModList structure complexifies the measGapId handling and is not typically used in the spec.
Observation 4	Proposal 1 and Proposal 2 supersede the issue and solution raised in H652. H652 can then be rejected.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Create a new/separate element in MeasGapConfig (e.g., “GapConfig-r17”) containing the Rel-17 configuration parameters. RAN2 to discuss the design of it.
Proposal 2	Have a single ToAddModList, where the “gap type” (perFR1, perFR2, perUE) is an attribute of GapConfig-r17.
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