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1. Introduction
In the last meeting, the following agreements on the pre-configured MG pattern(s) were achieved [1]: 
	Configuration procedure
· Pre-configured MG per BWP needs not be considered in the 1st stage of this WI.
· FFS in the 2nd stage of this WI
· Pre-configured MG status (activated/deactivated) after configuration completed
· [bookmark: OLE_LINK8]Status of pre-configured MG is not fixed at RRC configuration
· NW can know the pre-configured status when/after the pre-MG being configured by itself
· FFS NW can fully control whether the pre-configured MG will be activated/deactivated
· FFS on how UE can know pre-configured MG’s activation status (activated/deactivated) after the pre-MG being configured
· Option 1: signaling
· Option 2: pre-defined rules
RRM requirements with Pre-configured MGs
· Not any limitation on the maximum number of transitions between gapless and gap-based measurements
· Existing scheduling restriction for RRM measurement without MG applies can be applied to UEs when pre-configured MG is deactivated
[bookmark: OLE_LINK5]Gap patterns for pre-configured MGs
· Number of pre-configured MG patterns:  
· Defer this discussion until the joint discussion with multiple concurrent MG 


In this contribution, we provide some further discussions on the following remaining open issues.
· [bookmark: OLE_LINK6]Whether is the pre-configured MG needed for PRS and CSI-RS measurements
· [bookmark: OLE_LINK3]Whether specific parameters needed when pre-configured MG being configured
· Whether the pre-configured MG is activated or not after configuration completed
· Relation of pre-configured MG and with the current legacy MG
· MG patterns used for the pre-configured MG mechanism
2. Discussion
2.1 Whether is the pre-configured MG needed for PRS and CSI-RS L3 measurements
For PRS and CSI-RS L3 measurement, the following options were discussed during 99 e-meeting.
· Option 1. Yes
· Option 2. No
· Option 3. Pre-configured MG falls back to the legacy MG
Considering MG is always needed for PRS measurement, which conflicts with the motivation of pre-configured MG introduction, so there is no need to include PRS measurement for pre-configured MG.  
Regarding CSI-RS L3 measurement, RAN4 has clear definitions for CSI-RS based L3 intra-frequency and inter-frequency measurement. Note that in R16, intra-frequency CSI-RS based L3 measurement is always without gap while inter-frequency measurement is always with gap. So there is not any switching requirement between with gap and without gap, which conflicts with the motivation of pre-configured MG. So there is no need to include CSI-RS L3 measurement for pre-configured MG.
[bookmark: OLE_LINK9]Proposal 1: It’s unnecessary to include PRS and CSI-RS L3 measurements for pre-configured MG.
2.2 Whether specific parameters needed when pre-configured MG being configured
After the discussion in 99 e-meeting, if specific parameters needed, these parameters can be classified into three options:
· Option1: The parameters used to differentiate with the legacy MG
· Option 2a: The parameters used to indicate the pre-configured MG (de)activation status per BWP, which can be also served as the flag to differentiate with the legacy MG
· Option 2b: The parameters used to indicate the pre-configured MG (de)activation status per UE/FR, which can be also served as the flag to differentiate with the legacy MG
In our opinion, only Option 1 is necessary, since NW and UE need to have common understanding on whether a configured MG is used as a pre-configured MG (can be activated or deactivated) or as a legacy MG (always activated). 
For Option 2a and 2b, both of them aim to indicate the status of pre-configured MG as active or deactive, the difference between them is per UE/FR indication or per BWP indication. Firstly, we think there is no need to configure whether the pre-configured MG is ON or OFF through NW signaling, dynamic activation/deactivation mechanism can solve such issue, so only activation/deactivation rule needs to be clarified. Once the pre-configured MG is decided as in active status, which means ON; otherwise, which means OFF. Further more, the pre-configured MG is per UE or per FR, not per BWP, so the activation/deactivation status of a pre-configured MG is valid for all BWPs belonging to the UE or the FR, so it is not needed to indication any flag per BWP. 
Based on the above analysis, Option 2a and Option 2b are redundant, only Option 1 is needed.
[bookmark: OLE_LINK14]Proposal 2: When pre-configured MG being configured, the NW should indicate such MG is legacy MG or pre-configured MG, not need to indicate other parameter.
2.3 Whether the pre-configured MG is activated or not after configuration completed
[bookmark: OLE_LINK4][bookmark: OLE_LINK7]The following options were discussed for this issue during 98bis e-meeting.
· Option 1: Activated by default
· [bookmark: OLE_LINK30][bookmark: OLE_LINK31]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. 
This issue is related with the mechanism of activation/deactivation of pre-configured MG. Once the configuration completed, the pre-configured MG is activated or not just depend on whether the measurement with gap is needed. Specifically, if the current active BWP fully contains the reference signal to measure, the pre-configured MG is activated, otherwise, the pre-configured MG is deactivated. Therefore, the purpose of making the measurement with or without pre-configured MG adaptively with active BWP switch can be achieved.
Considering whether explicit NW signaling is needed to indicated the activation or not, we believe it is redundant. Comparing Option 3a with 3b, Option 3a can be assumed as implicit method, and Option 3b can be assumed as explicit method. The main motivation for applying explicit method is to avoid the misalignment on the pre-configured MG activation between NW and UE side due to BWP switching DCI missed by UE. But in fact, DCI decoding by UE shall be enough reliable (e.g. 1% BLER for PDCCH), so the probability of DCI indicating active BWP switch missing shall be much smaller than 1%, which is even smaller than the BLER for PDSCH loading explicit NW signaling(e.g. < 10%). On the other hand, UE wrong understanding on pre-configured MG activation/deactivation may not lead big issue as that by NW. Therefore, implicit method is enough, i.e. Option 3a is suitable.
[bookmark: OLE_LINK13]Proposal 3: It is reasonable that Whether pre-configured MG activated or not depends on whether reference signal to measure is within the active BWP or not.
2.4 Relation of pre-configured MG and with the current legacy MG
The following options were discussed for this issue during 98bis e-meeting.
· Option 1: Pre-configured MG in one active BWP can over-ride current RRC configured.
· Option 1a: Activated pre-configured MG in one active BWP can over-ride current RRC configured.
· Option 2 
· The already configured P-MGP is transformed into legacy MGP (with same MGL/MGRP) if the UE is configured to measure on any carrier (e.g. inter-RAT) which always need gaps for performing the measurement.
· Network can transform an already configured P-MGP into legacy MGP with same MGL/MGRP or vice versa without deconfiguring the P-MGP.
· Option 3: FFS
· If NCFG(Network Controlled Fast Gap) contains a separate MG configuration, its relationship with the legacy MG shall be clarified.
Firstly, from the perspective of origional purpose of introducing pre-configured MG, the over-riding or transforming between legacy MG and pre-configured MG can be avoided. If the measurement for the MO always needs MG no matter which BWP is active, it is not necessary to configure pre-configured MG by NW, only legacy MG configuration is needed. Only if possible switch between measurement with MG and without MG exists, it is needed for NW to configure pre-configured MG. However in such case, the pre-configured MG can not transform into legacy MG. Therefore, we believe that this issue is not an indispensable problem, which can be de-prioritized by other important issues.
[bookmark: OLE_LINK12]Observation 1: How to deal with the relation of pre-configured MG with current legacy MG, which can be de-prioritized by other important issues. 
Then, face to this issue itself, Option 2 is more reasonable than other options. If the NW configures the UE with MO that always need MG but the UE is already configured with pre-configured MG, in such case the pre-configured MG remains always activated, so the pre-configured MG can be transformed into legacy MG with the same MGL/MGPR. But whether and how to transform an legacy MG into pre-configured MG, which should be further discussed.
[bookmark: OLE_LINK11][bookmark: OLE_LINK2]Proposal 4: Option 2 can be a starting point, but whether and how to transform an legacy MG into pre-configured MG should be further studied.
2.5 MG patterns used for the pre-configured MG mechanism
There are the following two options for this issue during 98bis e-meeting discussion:
· Option 1a: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MG, which can be activated or deactivated when being configurated. 
· Option 1b: All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
The only difference between the two options is whether including existing MG patterns #24-25. The two existing MG patterns(#24, #25) are used when at least PRS measurements are configured. It is assumed that PRS measurement is always measured with MG, so it is not aligned with the motivation of introducing pre-configured MG. Considering pre-configured MG is not applied for PRS, Option 1a is preferred.
[bookmark: OLE_LINK10]Proposal 5: The existing gap pattern #0~23 in Rel 16 can be reused for pre-configured MG.
3. Conclusion
In this contribution, we have the following proposals and observations for pre-configured MG patterns:
Observation 1: How to deal with the relation of pre-configured MG with current legacy MG, which can be de-prioritized by other important issues. 
Proposal 1: It’s unnecessary to include PRS and CSI-RS L3 measurements for pre-configured MG.
Proposal 2: When pre-configured MG being configured, the NW should indicate such MG is legacy MG or pre-configured MG, not need to indicate other parameter.
Proposal 3: It is reasonable that Whether pre-configured MG activated or not depends on whether reference signal to measure is within the active BWP or not.
Proposal 4: Option 2 can be a starting point, but whether and how to transform an legacy MG into pre-configured MG should be further studied.
Proposal 5: The existing gap pattern #0~23 in Rel 16 can be reused for pre-configured MG.
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