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1 Introduction
In last RAN4 meeting, a WF [1] on multiple concurrent and independent MG patterns was approved. 
In this contribution, we provide our views on the remaining issues.
2 [bookmark: OLE_LINK26][bookmark: OLE_LINK27]Discussion 
Applicability and configurations
	Issue 2-1-1: Whether concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured
· Open issue 
· Option 1: Yes
· Option 1a: Yes, provided that UE supports LTE measurement with concurrent MGs, which is up to UE capability
· Option 1b: Yes, under the condition that only one per-UE MG is configured for UE
· Option 2: No
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting

Issue 2-1-2: Additional limitation when UE is configured with both E-UTRA and NR MOs
· Open issue 
· FFS: When UE is configured with both E-UTRA and NR Mos, UE can be configured with concurrent MGs, but all E-UTRA MOs are expected to be associated with one single MG
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting


In our view, concurrent MGs are not expected when the UE is configured to perform only non-NR RAT measurements. But E-UTRAN measurement is applicable in concurrent gap operation under the condition that only one per-UE MG is configured for UE. And all E-UTRA MOs are expected to be associated with one single MG.
Proposal 1: All E-UTRA MOs are expected to be associated with one single MG when UE is configured with both E-UTRA and NR MOs and concurrent MG(s).
For the case when only E-UTRAN measurement objectives are configured, the similar agreement can also apply if all E-UTRA MOs are associated with one single MG and meanwhile only one per-UE MG is configured for UE. We expect the signalling for concurrent gaps can still apply for only E-UTRAN measurements, even though the MG configuration and UE behaviour is the same as the legacy per UE measurement.
Proposal 2: Concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured under the condition that only one per-UE MG is configured for UE.
Overlapping 
	Issue 2-3-8: Clarifications to gap overlapping
· Agreement 
· The definition of colliding measurement gap occasions applies only between 
· two per-FR1 gaps, or
· two per-FR2 gaps, or
· two per-UE gaps, or
· one per-UE gap and one per-FR (FR1 or FR2) gap. 
· FFS in the maintenance phase: how to clarify the order in which gap priorities are evaluated 
· FFS in the maintenance phase: If a classic measurement gap and a concurrent measurement gap overlap according to the agreed overlapping rules (2.3.1 and 2.3.2), the gap sharing rules (2.3.3) will apply.


RAN4 has concluded to introduce a priority rule for UE behavior during colliding MG occasions.
· [bookmark: _GoBack]UE will only do the measurement for the MG with a higher priority on all colliding occasions
· The priority of the MG can be RRC configurable and details are FFS
· For Rel-17 define requirements for the case when different MGs are configured with different priorities (i.e., do not consider equal priorities case) 
	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


If a classic measurement gap and a concurrent measurement gap overlap, we think it is similar to the priority rule for concurrent gaps. Based on current RAN2 signalling design for Measgapconfig, a classic measurement gap before R17 can also support gapPriority-r17 in its Gapconfig. It should be one of the 5 levels as well. 
	MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

[bookmark: _Hlk100935818]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
    ]]
}

-- TAG-MEASGAPCONFIG-STOP


[bookmark: _Hlk101196094][bookmark: _Hlk101198979][bookmark: _Hlk101198755]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. If the gapPriority indicated in MeasGapConfig for one of the measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap. 
Proposal 3: If the gapPriority indicated in MeasGapConfig for one of the measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap.
When more than two measurement gap occasions are overlapped sequentially,
· If the gapPriority of classic measurement gap is configured, then the UE shall perform measurements in the occasion of the measurement gap with higher priority in case of collision between a classic measurement gap and a concurrent measurement gap occasion. 
· If the gapPriority of classic measurement gap is absent, a default rule can be used that classic measurement gap is set as highest priority, and the UE shall perform measurements in the occasion of the classic measurement gap. 

Observation 3：A classic measurement gap before R17 can also support gapPriority-r17 in its Gapconfig.
Proposal 4：If the gapPriority of classic measurement gap is configured, then the UE shall perform measurements in the occasion of the measurement gap with higher priority in case of collision between a classic measurement gap and a concurrent measurement gap occasion. 
Proposal 5： If the gapPriority of classic measurement gap is absent, a default rule can be used that classic measurement gap is set as highest priority. 
Overhead 
	Issue 2-4-1: Whether to define the overhead cap
· Open issue 
· Option 1: Yes
· Option 2: No 
· Option 3: Up to UE capability
· Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting
Issue 2-4-2: Definition of overhead cap (if agreed in Issue 2-4-1)
· Open issue 
· Option 1: The max overhead that UE can support in Rel-15/16
· Option 1a: the max overhead is 30%
· Option 2: Consider overhead cap with   when configuring multiple MG patterns.
· 
· N : number of multiple MG patterns
· MGLr : MGL of referenced MG
· MGRPr : MGRP of referenced MG
· K is FFS  
· Option 3: When concurrent MGs are configured, the MGRP for each MG cannot be smaller than 40ms
Note: As this issue does not change the fundamental functionality to the feature, but just add some additional limitations to the use case, continue discussion in the maintenance phase if no conclusion in this meeting


Overhead issues can be considered along with overlapping issues. In general, we think it is beneficial to both UE and network control to keep the balance between the measurement performance and throughput. We are open to discuss overhead issues but can accept to postpone it to later release.
Proposal 6: Support to postpone the discussion on overhead issues in R18.
3 Summary
In this contribution, we provided our views on concurrent and independent MG patterns.
Proposal 1: All E-UTRA MOs are expected to be associated with one single MG when UE is configured with both E-UTRA and NR MOs and concurrent MG(s).
Proposal 2: Concurrent gaps are allowed in the case when only E-UTRAN measurement objectives are configured under the condition that only one per-UE MG is configured for UE.
Proposal 3: If the gapPriority indicated in MeasGapConfig for one of the measurement gaps is absent, the measurement gap is set as higher priority and the UE shall perform measurements in the occasion of the measurement gap.
Observation 3：A classic measurement gap before R17 can also support gapPriority-r17 in its Gapconfig.
Proposal 4：If the gapPriority of classic measurement gap is configured, then the UE shall perform measurements in the occasion of the measurement gap with higher priority in case of collision between a classic measurement gap and a concurrent measurement gap occasion. 
Proposal 5： If the gapPriority of classic measurement gap is absent, a default rule can be used that classic measurement gap is set as highest priority. 
Proposal 6: Support to postpone the discussion on overhead issues in R18.
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