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	=>At least case 5 is supported for pre-configured gap. FFS for case 4.
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.


In this contribution, we would like to discuss the configuration of case 5 and consideration on case 4.
Discussion
2.1. UE autonomous activation/deactivation of pre-configured MG
RAN4 indicates the pre-configured gap parameters are the same as Rel-16 legacy MG. Hence, for UE autonomous activation/deactivation of pre-configured MG, NW can reuse legacy MG and just needs to use 1 bit to differentiate from legacy MG.
In RAN4 LS [1], for joint working among pre-configured gap, concurrent gap and NCSG:
	By the end of RAN4#101-e meeting, RAN4 has been focusing on the individual requirements for the three objectives in the NR_MG_enh WI. There is no consensus in RAN4 whether requirements for joint working among pre-configured gap, concurrent gap and NCSG will be defined in Rel-17, mainly due to time limitation. 
It is RAN4 understanding that RAN2 will take joint working among Pre-MG, NCSG and concurrent gaps into account in RRC signalling design for forward compatibility, if it is considered as feasible by RAN2.


Concurrent gaps are multiple measurement gaps configured by RRC message. Hence, the gap parameters of one concurrent gap, e.g. MG length, MG repetition period, gap offset, and MG timing advance and so on, are the same as Rel-16 legacy MG. In order to take joint working between pre-configured MG and concurrent gaps in RRC signalling design for forward compatibility, 1 additional bit to indicate pre-configured MG can be extended in GapConfig IE which contains the same parameters between current pre-configured MG and concurrent gap. The example of ASN.1 code is shown below:
[bookmark: _Hlk91789583]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
]],
[[
preconfigIndicator-r17						ENUMERATED {true}                                                       OPTIONAL   -- Need M
]]
}
As for the joint work between pre-configured MG and NCSG, it can be decided after ASN.1 code of NCSG configuration is agreed.
Proposal 1: Introduce 1 bit in GapConfig IE to indicate the measurement gap is a pre-configured MG.
2.2. Network controlled activation/deactivation of pre-configured MG
According to the LS [2], RAN4 agreed to define separate UE capabilities for different pre-MG activation/deactivation mechanisms (i.e. NW-Controlled activation/deactivation mechanism and UE autonomous activation/deactivation mechanism). That means NW-Controlled activation/deactivation mechanism of pre-configured MG should be supported. 
In last RAN2#116 e-meeting, there is no conclusion if the mechanism is supported. Some companies think network controlled mechanism will be complicated in CA scenarios. In the LS [2], it mentioned that for pre-MG discussion RAN4 continue focus on the single carrier case and evaluate the additional working efforts to support the CA case, while the MR-DC case in Rel-17 is deprioritized. There may be some scenarios that UE autonomous activation/deactivation mechanism cannot be covered. For example, measurement gap isn’t required even if the reference signal cannot be completely contained within the active BWP. Hence, at least we can focus on the single carrier case in RAN2.as a start point for network controlled activation/deactivation mechanism. If there are still concerns on support of network controlled activation/deactivation of pre-configured MG, RAN2 need to send LS to RAN4 to ask if there are some scenarios that can only be solved by network controlled activation/deactivation mechanism.
Proposal 2: RAN2 confirm that network controlled activation/deactivation mechanism is supported and can be applied to the signal carrier case at least.
Proposal 3: If there are still concerns on support of network controlled activation/deactivation of pre-configured MG, RAN2 needs to send LS to RAN4 to ask if there are some scenarios that can only be solved by network controlled activation/deactivation mechanism.
There are two possible options to indicate BWP status (B) for network controlled activation/deactivation of pre-configured MG.
Option 1: BWP status (B) is included in the configuration of pre-configured MG.
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
]],
[[
preconfigIndicator-r17						ENUMERATED {true}                                                       OPTIONAL,   -- Need M
bwpRelatedinfo-r17                      FFS                                                       OPTIONAL,   -- Need M
]]
}

Option 2: The relationship between BWP and pre-configured MG is included in each BWP configuration
BWP-Downlink ::=                    SEQUENCE {
    bwp-Id                              BWP-Id,
    bwp-Common                          BWP-DownlinkCommon                                         OPTIONAL,   -- Cond SetupOtherBWP
    bwp-Dedicated                       BWP-DownlinkDedicated                                      OPTIONAL,   -- Cond SetupOtherBWP
... ,
[[
activation					ENUMERATED {true}                                                       OPTIONAL,   -- Need M
]]
}
 
With alt1, if configuration of pre-configured MG is updated only, each BWP configuration doesn’t need to be impacted. And it is flexible to support joint working between pre-MG and concurrent gaps. But with alt2, if configuration of pre-configured MG is updated, the activation for BWP(s) may be changed. Then activation field in BWP-Downlink IE needs to be updated for these BWP(s). And concurrent MG id needs to be included with alt 2 if pre-MG and concurrent gaps work jointly. Thus, we propose:
Proposal 4: BWP status (B) is included in the configuration of pre-configured MG for network controlled activation/deactivation mechanism.
Conclusion
In this contribution, we discuss our consideration on UE autonomous activation/deactivation  and network controlled activation/deactivation of pre-configured MG. We propose:
Proposal 1: Introduce 1 bit in GapConfig IE to indicate the measurement gap is a pre-configured MG.
Proposal 2: RAN2 confirm that network controlled activation/deactivation mechanism is supported and can be applied to the signal carrier case at least.
Proposal 3: If there are still concerns on support of network controlled activation/deactivation of pre-configured MG, RAN2 needs to send LS to RAN4 to ask if there are some scenarios that can only be solved by network controlled activation/deactivation mechanism.
[bookmark: _GoBack]Proposal 4: BWP status (B) is included in the configuration of pre-configured MG for network controlled activation/deactivation mechanism.
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