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Introduction
In RAN#95-e, a new Rel-18 WI [1] on further enhancement of MG is approved. 
One objective of the WI is to support joint working of pre-MG, con-MGs and NCSG, i.e. the features introduced in Rel-17 MG enhancement WI. 
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase


In this paper we will provide our initial views on joint working of Rel-17 eMG features.
Discussion
The joint working of Rel-17 eMG features are not supported in Rel-17, but it does not mean all the Rel-17 requirements need to be updated to support joint working. Instead, most of the Rel-17 requirements defined for each individual feature can be re-used directly or with some clarification on the applicability. In order to minimize the standardization and implementation efforts, we suggest to use the Rel-17 requirements as baseline, and in Rel-18 focus on the updates to the requirements due to joint working.
Proposal 0: For defining the joint working of pre-MG, con-MGs and NCSG, use the Rel-17 requirements defined for each individual feature as baseline, and further discuss updates to the existing requirements due to support of joint working.
In the next, we will discuss the aspects which may require updates to the existing requirements.
Pre-MG combined with con-MG
For pre-MG, RAN4 mainly specified its configuration, activation and deactivation mechanisms and the RRM requirements including the activation and deactivation delay and the impacts to data scheduling. For con-MG, RAN4 mainly specified the association between MGs and measurements, number of MGs, collision between MGs and the requirements on CSSF and impacts to measurements outside MG. 
When pre-MG is combined with con-MG, i.e. one of concurrent MGs is pre-MG, the activation and deactivation mechanisms may need to be clarified.
· For rule based activation and deactivation, in Rel-17 all the measurements are considered for determining the pre-MG status. When combined with con-MG, a pre-MG will not be used for all the configured measurements, but only those associated with it. Therefore, only the measurements associated to the concerned pre-MG should be used for the rule checking.
· For signaling based activation and deactivation, RAN2 has already considered the joint working between pre-MG and con-MG in Rel-17. As highlighted, UE should only use the bit corresponding to the concerned pre-MG for determining its status. If UE is configured with CA, pre-MG status for each active BWP or deactivated SCC will each include a bitmap, and UE should simply combine the bits from all the serving cells corresponding to the pre-MG.
BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }                                     OPTIONAL,   -- Need M
    sps-Config                          SetupRelease { SPS-Config }                                       OPTIONAL,   -- Need M
    radioLinkMonitoringConfig           SetupRelease { RadioLinkMonitoringConfig }                        OPTIONAL,   -- Need M
    ...,
    [[
    sps-ConfigToAddModList-r16          SPS-ConfigToAddModList-r16                                        OPTIONAL,   -- Need N
    sps-ConfigToReleaseList-r16         SPS-ConfigToReleaseList-r16                                       OPTIONAL,   -- Need N
    sps-ConfigDeactivationStateList-r16 SPS-ConfigDeactivationStateList-r16                               OPTIONAL,   -- Need R
    beamFailureRecoverySCellConfig-r16  SetupRelease {BeamFailureRecoveryRSConfig-r16}                    OPTIONAL,   -- Cond SCellOnly
    sl-PDCCH-Config-r16                 SetupRelease { PDCCH-Config }                                     OPTIONAL,   -- Need M
    sl-V2X-PDCCH-Config-r16             SetupRelease { PDCCH-Config }                                     OPTIONAL    -- Need M
    ]],
    [[
    preConfGapStatus-r17                BIT STRING (SIZE (maxNrofGapId-r17))                              OPTIONAL,   -- Cond PreConfigMG
    beamFailureRecoverySpCellConfig-r17 SetupRelease { BeamFailureRecoveryRSConfig-r16}                   OPTIONAL,   -- Cond SpCellOnly
    harq-FeedbackEnablingforSPSactive-r17 BOOLEAN                                                         OPTIONAL,   -- Need R
    cfr-ConfigMulticast-r17             SetupRelease { CFR-ConfigMulticast-r17 }                          OPTIONAL,   -- Need M
    dl-PPW-PreConfigToAddModList-r17    DL-PPW-PreConfigToAddModList-r17                                  OPTIONAL,   -- Need N
    dl-PPW-PreConfigToReleaseList-r17   DL-PPW-PreConfigToReleaseList-r17                                 OPTIONAL,   -- Need N
    nonCellDefiningSSB-r17              NonCellDefiningSSB-r17                                            OPTIONAL,   -- Need R
    servingCellMO-r17                   MeasObjectId                                                  OPTIONAL -- Cond MeasObject-NCDSSB
    ]]
}
	preConfGapStatus
[bookmark: _Hlk101786150]Indicates whether the pre-configured measurement gaps (i.e. the gaps configured with preConfigInd) are activated or deactivated upon the switch to this BWP. If this field is configured, the UE shall apply network-controlled mechanism for activation and deactivation of the pre-configured measurement gaps, otherwise the UE shall apply the autonomous activation/deactivation mechanism, as specified in TS 38.133 [14]. The first/leftmost bit corresponds to the measurement gap with gap ID 1, the second bit corresponds to measurement gap with gap ID 2, and so on. Value 0 indicates that the corresponding pre-configured measurement gap is deactivated while value 1 indicates that the corresponding pre-configured measurement gap is activated. The UE shall ignore the bit if the corresponding measurement gap is not a pre-configured measurement gap.


Proposal 1: For pre-MG + con-MG, Rel-17 (de)activation requirements are re-used with the following clarification.
· For rule based (de)activation, only the measurements associated to the concerned pre-MG are used for the rule checking
· For signaling based (de)activation, only the bits corresponding to the concerned pre-MG are used for determining the status
Another impact of combining pre-MG with con-MG is on the MG collision requirements. In con-MG, MG collision is handled with priority rule, i.e. UE is assumed to measure only in one MG occasion for the MG with higher priority, and the MG occasion for the other MG is dropped. 
When one of concurrent MGs is pre-MG and is deactivated, we understand it should not be considered as colliding with another MG. The reason is that when pre-MG is deactivated, it is not used for measurement and as such it should not have any impact to the data scheduling and measurement outside MG as already defined in Rel-17. Following the same principle, it should also have no impact to the measurement performed within (other) MGs, i.e. it should not collide with other MGs.
Proposal 2: For pre-MG + con-MG, a pre-MG is considered colliding with another MG only when it is activated.
[bookmark: _GoBack]NCSG combined with con-MG
For NCSG, RAN4 mainly specified its use cases, patterns, measurement capability reporting, measurement requirements including measurement with NCSG, the applicable requirements for different NW configuration and measurement capability, as well as the scheduling restriction and impacts to L1 measurement. 
One impact of combining NCSG with con-MG is on the MG collision requirements. In con-MG, MG collision is defined based on proximity condition, i.e. occasions from MGs are colliding if the distance between them is <= 4ms.
For legacy MG the whole MGL is configured, while for NCSG only the ML is configured but the VIL1 and VIL2 are specified in RAN4 requirements. In the proximity condition for legacy MG, the RF re-tuning time is considered as part of the MG. Similarly, when one or both of the MGs is NCSG, the whole NCSG length including VIL1+ML+VIL2 should be considered when determining the distance between the NCSG occasion and the occasion from another MG/NCSG. 
Proposal 3: For NCSG + con-MG, when determining collision between an NCSG and another MG/NCSG, the whole NCSG length including VIL1+ML+VIL2 should be considered.
Conclusions
In this paper we provided our initial views on joint working of Rel-17 eMG features.
Proposal 0: For defining the joint working of pre-MG, con-MGs and NCSG, use the Rel-17 requirements defined for each individual feature as baseline, and further discuss updates to the existing requirements due to support of joint working.
Proposal 1: For pre-MG + con-MG, Rel-17 (de)activation requirements are re-used with the following clarification.
· For rule based (de)activation, only the measurements associated to the concerned pre-MG are used for the rule checking
· For signaling based (de)activation, only the bits corresponding to the concerned pre-MG are used for determining the status
Proposal 2: For pre-MG + con-MG, a pre-MG is considered colliding with another MG only when it is activated.
Proposal 3: For NCSG + con-MG, when determining collision between an NCSG and another MG/NCSG, the whole NCSG length including VIL1+ML+VIL2 should be considered.
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