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	6.22.3.2	Concurrent Measurement Gaps
FFSes: FFS on maximum number of gap priority; FFS on maximum number of gap ID; FFS whether and how to specify the conditional presence for gap ID



Discussion
1) FFS on maximum number of gap priority and gap ID
In RAN4 LS [1], the following agreements were achieved in RAN4:
	RAN4 has discussed the handling of collisions between concurrent measurement gaps and reached the following agreements 
· Introduce a priority rule to resolve collisions between measurement gap occasions
· In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority
· The priority of the measurement gap can be RRC configurable
· In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case)
· Regarding the number of priority levels, only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2.


To keep it simple, we prefer the maximum number of gap priority and gap ID are the same. In order to support future extension, we propose the maximum number of both gap priority and gap ID is 8.
Proposal 1: The maximum number of both gap priority and gap ID is 8.
2) FFS whether and how to specify the conditional presence for gap ID
According to current agreements and ASN.1, gap ID should be present when:
· 1) Concurrent gaps are configured;
· 2) NW-Controlled activation/deactivation pre-configured gap, as gap ID needs to be configured within BWP configuration and serving cell configuration. I.e. pre-configured measurement gap with deactivatedMeasGapList-r17 configured in IE BWP-DownlinkDedicated and IE CellGroupConfig.
Proposal 2: gap ID should be present when:
· 1) Concurrent gaps are configured;
· 2) Pre-configured measurement gap with deactivatedMeasGapList-r17 configured in IE BWP-DownlinkDedicated and IE CellGroupConfig.
The corresponding TP is provided in Annex.
3) ASN.1 for concurrent measurement gaps
Beside gap ID, there are some special parameters for configuration of concurrent measurement gaps, including gapAssociationPRS-r17, gapSharing-r17, and gapPriority-r17.
According to current ASN.1 structure, it is a bit of confusion on how to distinguish concurrent measurement gap and legacy gap.
In addition, if NW wants to update special parameters for a concurrent gap, it needs to send the full configuration of the concurrent gap. For example: If NW sets gapPriority-r17 to 2 for one concurrent gap. Then if NW wants to set gapPriority-r17 of the concurrent gap to 1 (i.e. highest priority), the NW needs to send all other configurations for GapConfig together to the UE. In order to support delta configuration and flexible modification, we prefer to put these parameters together and define then independent from GapConfig, as shown in Annex.
Proposal 3: Put these parameters, measGapId-r17, gapAssociationPRS-r17, gapSharing-r17, and gapPriority-r17 together and define then independent from GapConfig.
Furthermore, the description for gapPriority-r17 needs to be updated according to LS from RAN4, as mentioned in C100 below.
	
[RIL]: C100 [Delegate]: CATT (Shijie)  [WI]: MGenh [Class]: 1[Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: According to the following description in TS 38.133, only higher priority is mentioned.
In case of collision between two measurement gap occasions, the UE shall perform measurements in the occasion of the measurement gap with higher priority, and the occasion of the measurement gap with lower priority is considered to be dropped. The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots that are not interrupted according to requirements in clause 9.1.2B.4.
And in RAN4 latest LS (R2-2203844/R4-2206788), it was agreed:
o	In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case)
[Proposed Change]: 
The description of gapPriority changes to:
Indicate the priority of this measurement gap (see TS 38.133 [14], clause FFS). Value 1 indicates highest priority, value 2 indicates second level priority, and so on. In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority (see TS 38.133 [14], clause FFS). In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case).
[Comments]: 
[MediaTek (Felix Tsai)]: As MGE RRC WI Rapp, suggest to discuss this further in MGE session (But think this is not urgent)



Proposal 4: Update the description for gapPriority-r17 according to LS from RAN4.
Conclusion
In this contribution, we discuss the FFS issues and ASN.1 for concurrent measurement gaps, our proposals are as follows:
Proposal 1: The maximum number of both gap priority and gap ID is 8.
Proposal 2: gap ID should be present when:
· 1) Concurrent gaps are configured;
· 2) Pre-configured measurement gap with deactivatedMeasGapList-r17 configured in IE BWP-DownlinkDedicated and IE CellGroupConfig.
Proposal 3: Put these parameters, measGapId-r17, gapAssociationPRS-r17, gapSharing-r17, and gapPriority-r17 together and define then independent from GapConfig.
[bookmark: _GoBack]Proposal 4: Update the description for gapPriority-r17 according to LS from RAN4.
The corresponding TP for proposal 2, 3 and 4 is provided in section 5.
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[bookmark: _Toc100930151][bookmark: _Toc60777253]–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.
MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

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 GapConfigEnhance-r17             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 GapConfigEnhance-r17GapConfig                        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 GapConfigEnhance-r17GapConfig                         OPTIONAL,   -- Need N
    gapFR2ToReleaseList-r17         SEQUENCE (SIZE (1..maxNrofGapId-1-r17)) OF MeasGapId-r17                    OPTIONAL    -- Need N
    ]]

}

GapConfigEnhance-r17 ::=            SEQUENCE {
measGapId-r17                       MeasGapId-r17                                                       OPTIONAL,   -- Cond GapID
gapConfig-r17                       GapConfig                                                           OPTIONAL,   -- Need M
gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R
gapPriority-r17                     GapPriority-r17                                                     OPTIONAL,    -- Need R
...
}

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
    nscsgInd-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
    ]]
}

-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP

	MeasGapConfig field descriptions

	gapAssociationPRS
Indicates that PRS measurement is associated with this measurement gap. The network only includes this field for one per UE gap.

	gapFR1
Indicates measurement gap configuration that applies to FR1 only. In (NG)EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 measurement gap). In NE-DC, gapFR1 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR1 gap). In NR-DC, gapFR1 can only be set up in the measConfig associated with MCG. gapFR1 can not be configured together with gapUE unless concurrent MGs are supported. The applicability of the FR1 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapFR1ToAddModList
A list of of FR1 measurement gap configuartion to be added or modified. In this version of the specification, the network configures this field only in NR standalone.

	gapFR1ToReleaseList
A list of FR1 measurement gap configuartion to be released.

	gapFR2
Indicates measurement gap configuration applies to FR2 only. In (NG)EN-DC or NE-DC, gapFR2 can only be set up by NR RRC (i.e. LTE RRC cannot configure FR2 gap). In NR-DC, gapFR2 can only be set up in the measConfig associated with MCG. gapFR2 cannot be configured together with gapUE unless concurrent MGs are supported. The applicability of the FR2 measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapFR2ToAddModList
A list of FR2 measurement gap configuration to be added or modified. In this version of the specification, the network configures this field only in NR standalone.

	gapFR2ToReleaseList
A list of FR2 measurement gap configuration to be released.

	gapPriority
Indicates the priority of this measurement gap (see TS 38.133 [14], clause FFS). Value 1 indicates highest priority, value 2 indicates second level priority, and so on. In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority (see TS 38.133 [14], clause FFS). In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case).

	gapSharing
Indicates the measurement gap sharing scheme that applies to this GapConfig. For applicability of the different gap sharing schemes, see TS 38.133 [14]. Value scheme00 corresponds to scheme "00", value scheme01 corresponds to scheme "01", and so on. The network does not include this field if this GapConfig is configured by gapFR1, gapFR2, or gapUE.

	gapUE
Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In (NG)EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure per UE measurement gap). In NE-DC, gapUE can only be set up by NR RRC (i.e. LTE RRC cannot configure per UE gap). In NR-DC, gapUE can only be set up in the measConfig associated with MCG. The per UE measurement gap is configured with other FR1 gap and/or FR2 gap simultaneously only while this per UE gap is associated with PRS measurement. The applicability of the per UE measurement gap is according to Table 9.1.2-2 and Table 9.1.2-3 in TS 38.133 [14].

	gapUEToAddModList
A list of per UE measurement gap configuartion to be added or modified. A per UE measurement gap can be configured with other FR1 gap and/or FR2 gap simultaneously only while this per UE gap is associated with PRS measurement. In this version of the specification, the network configures this field only in NR standalone.

	gapUEToReleaseList
A list of per UE measurement gap configuartion to be released.

	gapOffset
Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range is from 0 to mgrp-1. If nscsgInd-r17 is present, this offset value refers to the starting point of VIL1 (the visible interruption length before the ML).

	measGapId
The ID of this measurement gap configuration.

	mgl
Value mgl is the measurement gap length in ms of the measurement gap. If nscsgInd-r17 is not present, the measurement gap length is according to in Table 9.1.2-1 in TS 38.133 [14]. If nscsgInd-r17 is present, this field indicates the measurement length (ML) in NCSG pattern and is configured according to Table 9.1.2C-1 in TS 38.133 [14]. Value ms1dot5 corresponds to 1.5 ms, ms3 corresponds to 3 ms and so on. If mgl-r16 or mgl-r17 is present, UE shall ignore the mgl (without suffix).

	mgrp
Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The measurement gap repetition period is according to Table 9.1.2-1 in TS 38.133 [14].

	mgta
Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value ms0 corresponds to 0 ms, ms0dot25 corresponds to 0.25 ms and ms0dot5 corresponds to 0.5 ms. For FR2, the network only configures 0 ms and 0.25 ms. If mgta-r17 is present, UE shall ignore the mgta (without suffix).

	nscsgInd
Indicates that the measurement gap is a NCSG as specified in 38.133 [14].

	preConfigInd
Indicates whether the measurement gap is a pre-configured measurement gap.

	refFR2ServCellAsyncCA
Indicates the FR2 serving cell identifier whose SFN and subframe is used for FR2 gap calculation for this gap pattern with asynchronous CA involving FR2 carrier(s).

	refServCellIndicator
Indicates the serving cell whose SFN and subframe are used for gap calculation for this gap pattern. Value pCell corresponds to the PCell, pSCell corresponds to the PSCell, and mcg-FR2 corresponds to a serving cell on FR2 frequency in MCG.



	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in:
- (NG)EN-DC or NR SA with asynchronous CA involving FR2 carrier(s);
- NE-DC or NR-DC with asynchronous CA involving FR2 carrier(s), if the field refServCellIndicator is set to mcg-FR2.
In case the gap pattern to UE in NE-DC and NR-DC is already configured and the serving cell used for the gap calculation corresponds to a serving cell on FR2 frequency in MCG, then the field is optionally present, need M. Otherwise, it is absent, Need R.

	GapID
	This field is mandatory present when:
- more than one per UE gap is configured; or
- more than one FR1 gap is configured; or
- more than one FR2 gap is configured; or
- per UE gap is configured together with per FR gap; or
- pre-configured measurement gap with deactivatedMeasGapList-r17 configured in IE BWP-DownlinkDedicated and IE CellGroupConfig.
It is optional present, Need R, when:
- one or more gap is configured as pre-configured measurement gap.
Otherwise, this field is not present, Need R.
Editor Note: It is FFS whether and how to specify the conditional presence for gap ID

	NEDCorNRDC
	This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent.

	PRS
	This field is optionally present, Need R, when configuring gap pattern to UE for measurements of DL-PRS configured via LPP (TS 37.355 [49]). Otherwise, it is absent.




