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1. [bookmark: _Ref165266342]Introduction
In 98-bis-e, companies had extensive discussions on defining the pre-configured MG for Rel-17. Despite the progress on agreements[1], there are diverged views on configuration and (de)activation mechanisms of the pre-configured MG.
In this paper, we aim to establish a baseline definition of the pre-configured MG and share further views on specifying the requirements for the basic version of the pre-configured MG. As a starting point, RAN4 may further discuss desired behavior and related requirements in the 2nd phase.
2. Discussions
A “basic” version of pre-configured MG
In WF[1], it is agreed that “2nd phase can be started after the group reaches agreements on basic pre-configured MG configuration and (de)activation mechanism for single CC BWP switching case (e.g. from RAN4#100e )”. Therefore, it is necessary to identify the bare minimum requirements for the configuration and (de)activation mechanisms.
Proposal1: RAN4 shall strive to agree on a basic version of configuration and (de)activation mechanism for pre-configured MG.
Configuration procedure
For the configuration of the pre-configured MG, following preliminary agreements were made.
	Pre-configured MG(s) are configured per UE or per FR
FFS if pre-configured MGs can be additionally configured per BWP
How pre-configured MGs can be configured:
The common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) which are same as these of Rel16 legacy MG can be configured by the similar way as the Rel16 legacy MGs
FFS on the specific configuration parameters for the new aspects of pre-configured MG to be introduced, 
One single bit (or flag) per BWP to indicate whether the pre-configured MG is ON or OFF when that BWP becomes active
Others are not precluded.


We observe that the majority view agrees pre-configured MG shall be configured with the same parameters as legacy MG in the structure of IE MeasGapConfig with per FR or per UE indication. To simplify the requirements and fulfil the basic motivations of the WI, one MG pattern can be the starting point to consider, which may even be chosen as the existing legacy MG pattern itself optionally.
The next question is what else would be needed for “the new aspects of pre-configured MG”. As the WI is motivated by enabling per BWP based MG enablement as the primary goal, it is natural to introduce an indication(of the default state or status) per BWP in the pre-configured MG’s configuration so network can configure the pre-configured MG explicitly for an individual BWP. The signaling is up to RAN2’s design. 
In the last meeting, it was also argued whether such an explicit ON/OFF indication of the pre-configured MG configuration for a BWP is needed as UE and NW can implicitly determine whether to activate pre-configured MG. But such an assumption implies UE and NW both shall make consistent decision of enablement while in legacy, UE only decides whether to use the “always-on” configured gap and it has been the network’s responsibility to make the decision whether to configure and enable the gap. So a UE friendly and robust approach is to keep pre-configured MG under the full control by the network. In the principle of seeking a basic version of the feature, we think it is preferred to assume an pre-configured and explicit indication of the pre-configured MG default state for each BWP via the RRC configuration. 
In another perspective, we expect that the network will be equipped with a “tool” in a finer granularity to precisely control(e.g. disable) the MG even when UE may indicate via R16 NeedForGaps that MG is needed for a band combination. This approach thus appears to us a consistent and incremental enhancement to the legacy MG enablement flow, that is, extending the gap determination from per band based to per BWP based (assume one CC to start with).
The following figure illustrates the necessary elements in the pre-configured MG configuration and the relationship to the legacy MG.


Figure 1 Logical description of Preconfigured MG configuration
To summarize, we propose,
Proposal2: A basic pre-configured MG’s configuration features one MG pattern which can be per-UE or per FR.
Proposal2.1: A basic pre-configured MG’s pattern may optionally be the same as the pattern of the legacy MG.
Proposal2.2: A basic pre-configured MG’s configuration shall also include a per BWP level (default) status/state on whether the MG pattern is enabled by default for a candidate BWP.
W.r.t the following FFS, some further proposals can be made.
	FFS whether the pre-configured MG is activated or not after configuration completed
Option 1: Activated by default
Option 2: Not activated by default until being activated. 
Option 3   Status of pre-configured MG is not fixed (no default status):
Option 3a: Whether pre-configured MG activated or not depends on whether reference signal to measure is within the active BWP or not. 
Option 3b: Network signals the status (activated or deactivated) when pre-configured MG is configured


In our view, again for the basic version, as network already indicates in the configuration to the UE for each BWP whether pre-configure MG is ON or OFF, once the RRC configuration is completed, it is clear to UE if the gap shall be active or not by default when it switches to any candidate BWP. 
Proposal3: whether pre-configured MG is active for the current BWP is pre-determined to UE upon the completion of RRC configuration by the network.
	FFS on whether MG configuration can be changed after BWP switching


From BWP to BWP, as the same gap pattern may be enabled or disabled as pre-configured by the default status indication, the status of the MG pattern can accordingly change although the pattern itself shall remain the same for the basic pre-configure MG.
Proposal4: Only the gap status can change between active and in-active for a basic version of the pre-configured MG.
(De)activation procedure
Given the above description of the basic pre-configured gap, and once the configuration including the per BWP default (de)activation has been pre-configured via RRC, the BWP specific gap enablement can be supported and triggered upon the BWP switch. The original goal of the work item can thus be achieved.
	The conditions to activate/de-activate the Pre-configured MG are:
BWP switching
For activation decision, MO configured can perform gapless measurement before BWP switching but not after BWP switching. For deactivation decision, MO configured can perform gapwith measurement before BWP switching but can not after BWP switching.
Other conditions are not precluded 
FFS on whether NW can fully control the pre-configured MG being activated/deactivated
FFS on how pre-configured MGs can be activated/deactivated:
Option 1 Autonomously/implicitly triggered by condition change
Option1a Autonomously triggered by BWP switching DCI/timer but explicitly directed according to the pre-configured ON/OFF state/bit for the target BWP
Option 2: If the use case of MG pattern change following BWP switch is considered, to activate/deactivate the pre-configured MG by the network indication


To address the FFS in this aspect, we propose the following by envisioning the minimum requirements for the basic pre-configured MG.
Proposal5: A basic pre-configured MG doesnot support changing the gap status in an implicit way.
Proposal5.1: RAN4 may not need to discuss the conditions of (de)activation for the basic pre-configure GAP and how UE uses it can follow the existing RAN4 spec.
Proposal5.2: The change of the pre-configured MG status is triggered by the BWP switch and pre-configured under the control by the NW via RRC configuration.
In the 2nd phase of the discussion, RAN4 may discuss any further enhancements to the basic version of the pre-configured MG. For example, implicit change of the pre-configured MG state; or MAC-CE based explicit change of the default MG state etc.

2. Conclusion
In this paper, we propose RAN4 focus on a basic version of pre-configured gap for the first phase of the WI.
Proposal1: RAN4 shall strive to agree on a basic version of configuration and (de)activation mechanism for pre-configured MG.
Proposal2: A basic pre-configured MG’s configuration features one MG pattern which can be per-UE or per FR.
Proposal2.1: A basic pre-configured MG’s pattern may optionally be the same as the pattern of the legacy MG.
Proposal2.2: A basic pre-configured MG’s configuration shall also include a per BWP level status/state indication on whether the MG pattern is enabled by default for a candidate BWP.
Proposal3: whether pre-configured MG is active for the current BWP is pre-determined to UE upon the completion of RRC configuration by the network.
Proposal4: Only the gap status can change between active and in-active for a basic version of the pre-configured MG.
Proposal5: A basic pre-configured MG doesnot support changing the gap status in an implicit way.
Proposal5.1: RAN4 may not need to discuss the conditions of (de)activation for the basic pre-configure GAP and how UE uses it can follow the existing RAN4 spec.
Proposal5.2: The change of the pre-configured MG status is triggered by the BWP switch and pre-configured under the control by the NW via RRC configuration.

3. References
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