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Introduction
In this contribution, we discuss the following issues:
Issue 1: [H650] If deactivatedMeasGapList is absent for all BWPs, it is unclear whether: 1) Case 4 is applied, and all gaps are activated; or 2) Case 5 is applied, and UE needs to determine the activation/deactivation state by itself.
Issue 2: [M602] Whether the list of deactivated MG in BWP or SCell could be configured as size zero. The issue was raised in post-117-e email discussion, and suggested by the rapporteur to be postponed to RAN2 #118-e.
Issue 3: [M604] Conditional presence of gap ID
According to the LSs received from RAN4 [1][2][3][4], some agreements are listed below as the background information:
	· [bookmark: _Hlk101286221]If the network provides the activation/deactivation status via RRC signalling, the UE will not use autonomous rules to determine the activation/deactivation status of the pre-configured MG. It will follow the per-BWP status indicated by the network.
· It is feasible to configure Pre-MG for Rel-16 PRS measurements. 
· Pre-MG used for PRS measurement in Rel-16 shall be always activated, if PRS measurement in Rel-16 is configured. 
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for PRS measurement. 
· The pre-configured MG for the positioning measurements beyond Rel-16 will NOT be discussed under this WI (NR_MG_enh-Core). 
· It is feasible to configure Pre-MG for CSI-RS L3 inter-frequency measurement. 
· Pre-MG used for CSI-RS L3 inter-frequency measurement shall be always activated, if inter-frequency CSI-RS L3 measurements are configured.
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency measurement. 



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
1.1. [bookmark: _Ref101778179][bookmark: _Hlk101285403]Issue 1: [H650] Clarify which method is used for UE to determine activation/deactivation status 
As indicated above, it is pointed out in RAN4 LS that the UE will not use autonomous rules if the network provides the activation/deactivation status via RRC signalling. In other words, the UE will use autonomous rules if the network doesn’t provide the activation/deactivation status.
In the current 38.331 spec [5], the deactivatedMeasGapList-r17 in the BWP-DownlinkDedicated is used to indicate the gaps to be deactivated upon switching to the BWP:
    deactivatedMeasGapList-r17          SEQUENCE (SIZE (1..maxNrofGapId-r17)) OF MeasGapId-r17            OPTIONAL,   -- Cond PreConfigMG

	deactivatedMeasGapList
Indicates a list of gap IDs where the corresponding pre-configured measurement gaps (i.e. the gaps configured with preConfigInd) are deactivated upon the switch to this BWP.



It is possible that deactivatedMeasGapList is absent for all BWPs, since it is mentioned in the RAN4 LS that for PRS measurements and CSI-RS based inter-frequency measurement the network can configure the pre-configured MG as always activated.
If deactivatedMeasGapList is absent for all BWPs, it is unclear which of the following UE behavior is correct:
Alt 1) RRC based method is applied, and all pre-configured gaps are activated; or
Alt 2) Rule based method is applied, and UE needs to determine the activation/deactivation state by itself.
The UE behavior may be inconsistent with that expected by the network. To avoid ambiguity, if RRC based method is applied, the network should have clear indication of the gap activation/deactivation status, instead of only explicitly indicating the deactivated gaps.
Proposal 1: If RRC based method is applied, the network should have clear indication of the gap activation/deactivation status 
With regard to the detailed signaling, bit string structure (bitmap) is recommended. The bitmap indicates the activation/deactivation status of all pre-configured gaps. If the bitmap is absent, it means there is no activation/deactivation status indicated to UE hence UE should apply the Rule based activation/deactivation mechanism. Furthermore, the new structure can also save signalling overhead in some scenarios, because 1 bit is occupied to indicate both activation and deactivation status for a MG, while the current signalling uses 2 bits to indicate a deactivated gap if the maximum value of MeasGapId-r17 is 3.
BWP-DownlinkDedicated ::=           SEQUENCE {
    pdcch-Config                        SetupRelease { PDCCH-Config }    OPTIONAL,   -- Need M
    pdsch-Config                        SetupRelease { PDSCH-Config }    OPTIONAL,   -- Need M
	>> skip unchanged part	 
    ]],
    [[
    deactivatedMeasGapStatusList-r17    BIT STRING SEQUENCE (SIZE (maxNrofGapId-r17)) OF MeasGapId-r17            OPTIONAL	-- Cond PreConfigMG
    ]]
[bookmark: _Hlk101287045]Proposal 2: Change deactivatedMeasGapList-r17 to a bit string indicating the activated or deactivated status of all pre-configured gaps in each BWP configuration and Scell configuration.
1.2. [bookmark: _Hlk101289896]How to indicate activation/deactivation status of only one pre-configured MG
In the current spec, there is an Editor’s note “It is FFS whether the deactivated MG list configured in BWP or SCell could be configured with size zero.” The issue comes from the scenario where there is only one pre-configured MG configured. In this scenario, there is no concurrent gap, so gap id is not a must, and size (0) can be considered as a way to indicate the activation/deactivation status of the pre-configured MG. A related issue is, does the network configure a gap ID for this pre-configured MG? To figure out this, the conditional presence of gap ID [M604] should be made clear.
We see two options:
· [bookmark: _Hlk101290995]Option 1: MeasGapId-r17 is mandatory present for pre-configured MG
In this option, each bit in the BIT STRING mentioned in 2.1 will correspond to the specific pre-configured MG. More precisely, the first (left-most) bit in the BIT STRING of MeasGapStatusList corresponds to the pre-configured MG for which the MeasGapId-r17 is 1, the second bit in the BIT STRING corresponds to the pre-configured MG for which the MeasGapId-r17 is 2, and so on. If there is only one pre-configured MG, the UE can also obtain the activation/deactivation status according to the assigned MeasGapId-r17.
· Option 2: MeasGapId-r17 is not assigned for pre-configured MG (if there are no concurrent MG)
In the current spec, the MeasGapId-r17 is optional present when one or more gap is configured as pre-configured measurement gap, which is complex for the UE to determine the activation/deactivation status. One solution is that, if the pre-configured MG has a MeasGapId-r17, the UE obtains the activation/deactivation status through the bit corresponding to the MeasGapId-r17; if the pre-configured MG has no MeasGapId-r17, the field description can specify a fixed bit, e.g. the first bit, for the UE to obtain the activation/deactivation status. This method is much complicated for UE to obtain the activation/deactivation status. Therefore, we think it is better to restrict that the MeasGapId-r17 is not assigned for pre-configured (Option 2). Based on this, if the UE is configured only one pre-configured MG, the UE can obtain the activation/deactivation status from the fixed bit directly. 
Both Option 1 and Option 2 can solve the issue. Option 1 is more future-proof, while Option 2 makes the conditional presence of gapID clearerer: gap ID is only configured for concurrent gaps. 
Whichever option is chosen, the Editor Note about configuring the deactivated MG list with size zero can be deleted since there is no issue of indicating the activation/deactivation status if there is only one pre-configured MG and no concurrent MG.
Proposal 3: Remove the Editor Note about configuring deactivated MG list with size zero, and choose one of the following solutions:
· MeasGapId-r17 is mandatory present for pre-configured MG, and each bit in the BIT STRING is used to indicate the activation/deactivation status for the corresponding pre-configured MG.
· MeasGapId-r17 is not configured for pre-configured MG, a fixed bit in the BIT STRING is used to indicate the activation/deactivation status for the pre-configured MG if there is only one pre-configured MG.
Conclusion 
Based on the above discussion, we have the following proposals: 
Proposal 1: If RRC based method is applied, the network should have clear indication of the gap activation/deactivation status 
Proposal 2: Change deactivatedMeasGapList-r17 to a bit string indicating the activated or deactivated status of all pre-configured gaps in each BWP configuration and Scell configuration.
Proposal 3: Remove the Editor Note about configuring deactivated MG list with size zero, and choose one of the following solutions:
· MeasGapId-r17 is mandatory present for pre-configured MG, and each bit in the BIT STRING is used to indicate the activation/deactivation status for the corresponding pre-configured MG.
· MeasGapId-r17 is not configured for pre-configured MG, a fixed bit in the BIT STRING is used to indicate the activation/deactivation status for the pre-configured MG if there is only one pre-configured MG.
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