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1. Introduction
During ASN.1 review, with regard to MGE ToAddModList structures and identities, the following comments were raised:
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	Comment by (Huawei) GuoYinghao: [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]:

	Comment by Ericsson (Felipe): [RIL]: E033 [Delegate]: Ericsson (Felipe)  [WI]: MGenh [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: Duplicate GapConfig into a new R17 element, and instead, add to the latter the R17 features/configurations.  
[Proposed Change]: Create a separate IE (e.g., GapConfig-r17) to restrict legacy configuration to include R17 MGenh features. Hence, we avoid modifying GapConfig (i.e., remove the extensions proposed by the MGE CR). Instead, we duplicate the fields in GapConfig it into a new IE which also includes the R17 features. 
[Comments]:
    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	Comment by Ericsson (Felipe): [RIL]: E034 [Delegate]: Ericsson (Felipe)  [WI]: MGenh [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: Address the fact that the measGapId should be local to each “gap type” (i.e., per UE/FR1/FR2 gaps)
[Proposed Change]: Have a single ToAddModList to enable concurrent gaps, instead of the 3 new ToAddModList for each “gap type” in the current version of the spec. Considering RIL E033, GapConfig-r17 would then also include the gap type (i.e., perFR1, perFR2, or perUE) as a configuration parameter/attribute.
[Comments]: 

    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
    ]]
}

Besides, [H649] is related to [H652], which aims to add a new note (Note 4) about the maximum number of concurrent gaps.
NOTE 3:	For FR2 gap configuration with asynchronous CA, for the UE in NE-DC or NR-DC, the SFN and subframe of the serving cell indicated by the refServCellIndicator and refFR2ServCellAsyncCA is used in the gap calculation. Otherwise, the SFN and subframe of a serving cell on FR2 frequency indicated by the refFR2ServCellAsyncCA is used in the gap calculation	Comment by (Huawei) GuoYinghao: [RIL]: H649 [Delegate]: (Huawei) Zheng Lili [WI]: MGenh [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: It should be guaranteed that the number of gaps in total does not exceed the limitation set by RAN4.
[Proposed Change]: 
Add note: The gNB should ensure that the total number of gaps configured does not exceed maxNrofGapId-r17 and follows the supported measurement gap combination defined in TS 38.133 [14].
[Comments]:


In this document, we provide our opinions on the above issues.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
RAN4 has agreed on the maximum number of gaps configured simultaneously [1]:
	Combinations of different gap types for per-FR gap capable UE

	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported



From the table, it can be seen that, for a single gap type, the maximum number of concurrent gaps is 2; if all gap types are considered, the maximum number of concurrent gaps is 3.
maxNrofGapId-r17                        INTEGER ::= ffsUpperLimit    -- Maximum number of measurement gap ID is FFS
maxNrofGapId-1-r17                      INTEGER ::= ffsUpperLimit    -- Maximum number of measurement gap ID minus 1 is FFS

The current upper limit is still FFS in RAN2 spec because it is not sure whether we stick to RAN4 agreements or we leave some space for future addition of gaps. In whichever case, according to the current structure of ToAddModList and ToReleaseList of per UE gaps and FR1/FR2 gaps, the limitation of total gaps is based on the overall gaps configured for the UE, instead of based on a single gap type.
The problem is that, if the network configures the maximum number of gaps for each gap type, the total number of gaps configured to the UE becomes three-fold, exceeding UE capability. Besides, there is no procedure text or ASN.1 syntax to guarantee the maximum number shall not be exceeded.
In our understanding, an appropriate solution is to change maxNrofGapId-1-r17 to a per gap-type constraint, and add a restriction in the text.
Proposal 1: Change maxNrofGapId-1-r17 to maxNrofGapIdPerType-1-r17, in the ToAddModList and ToReleaseList structure, and in the “Multiplicity and type constraint definitions”.
Proposal 2: Add a note at the end of 5.5.2.9: The gNB should ensure that the total number of gaps configured does not exceed maxNrofGapId-r17 and follows the supported measurement gap combination defined in TS 38.133 [14].
An alternative solution is to have a single ToAddModList to enable concurrent gaps, instead of the 3 new ToAddModList for each “gap type” in the current version of the spec. Along with this modification, it was also proposed to create a GapConfig-r17 which includes the gap type (i.e., perFR1, perFR2, or perUE) as one of the parameters.
In RAN2 #117, it was agreed that:
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. 

We see no strong motivation to revert the previous agreement, and using a single list and adding a gap type in GapConfig will degrade the readability.
Proposal 3: Stick to the previous agreement that ToAddModList and ToReleaseList structure for each gap type is used.
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The following proposals are made:
Proposal 1: Change maxNrofGapId-1-r17 to maxNrofGapIdPerType-1-r17, in the ToAddModList and ToReleaseList structure, and in the “Multiplicity and type constraint definitions”.
[bookmark: _GoBack]Proposal 2: Add a note at the end of 5.5.2.9: The gNB should ensure that the total number of gaps configured does not exceed maxNrofGapId-r17 and follows the supported measurement gap combination defined in TS 38.133 [14].
Proposal 3: Stick to the previous agreement that ToAddModList and ToReleaseList structure for each gap type is used.
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