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1. Introduction
At RAN 89 meeting one WI related to measurement gap enhancement was agreed at [1], three topics among a pack of possible enhancement areas related to gap enhancement had been picked up for that WI. 
The pre-configured gap has been discussed for a few meetings. In this contribution, we provide our further considerations on pre-configured MG design.
2. Discussion
At RAN4 99e meeting, the following agreements are achieved [1]: 

Agreements:

· Pre-configured MG status (activated/deactivated) after configuration completed
· 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
· MG configuration of Pre-MG can NOT be changed after BWP switching 
· 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
· Number of pre-configured MG patterns:  
· Defer this discussion until the joint discussion with multiple concurrent MG 
At RAN4 100e meeting, plenty agreements are achieved and parts of them are copied below [2]: 

· It is feasible to configure a Pre-MG for CSI-RS L3 inter-frequency measurement. 

· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency

· The RRC parameter(s) used to differentiate Pre-MG with the legacy MG are needed when Pre-MG is being configured 

· The exact signalling can be designed by RAN2 

· Without considering concurrent MG and on top of the RRC parameter(s) used to differentiate Pre-MG with the legacy MG,

·  FFS whether additional mechanism is needed to switch the configured pre-MG to serve as the same functionaries as the legacy MG (MG is always on). 

· The explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· The general principle to define Pre-MG autotmous activation/deactivation criteria can be:

· If MG is not required by any of the configured measurements, the MG is deactivated.

· If MG is required by one or more of the configured measurements, the MG is activated

· FFS the detailed criteria for pre-MG autonomous activation/deactivation
· The pre-configured MG activation/deactivation is triggered by the DCI/Timer based BWP switch 

· FFS if additional conditions for pre-configured MG activation/deactivation shall be considered 

· NW can control activation/deactivation of pre-configured MG 

· RRC based activation/deactivation method is supported

· Network can indicate activation/deactivation status per BWP

· Details of signalling are FFS

· FFS if MAC CE based activation/deactivation method is supported

· Additional explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· UE capability on the support of NW-controlled and autonomous pre-configured MG activation/deactivation mechanisms can be further discussed
· Additional transition time ((T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.
· Without considering concurrent gap, after Pre-MG being deactivated, UE shall perform measurement without MG and be able to receive and transmit in the serving cell. 
· All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG
In this contribution we further discuss issues related to the following areas: 
Issue 1: Related to PRS measurement 
The current agreement are: It is feasible to config Pre-MG for PRS measurements. 

· The exact configuration of Pre-MG used for PRS measurement can be FFS 

· FFS on whether UE assumes the Pre-MG is always activated 

· FFS if UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG.

For the PRS measurement, for simplicity reason, it is straightforward that a UE assumes the Pre-MG is always activated. When a UE is configured with pre-MG and PRS measurement is configured, the network already knows that the Pre-MG will always be activated. Since the pre-MG only has one status in this scenario, it is not necessary to indicate serving cell anymore. 
Proposal 1: When Pre-MG is used for PRS measurement, that Pre-MG is assumed to be always activated. Under this scenario, it is not necessary to indicate this information to the serving cell.   

Issue 2: Parameter to indicate the status (activation/deactivation) of Pre-MG at or during configuration  

For this issue the following agreements were achieved at RAN4 100e meeting:

· NW can control activation/deactivation of pre-configured MG 

· RRC based activation/deactivation method is supported

· Network can indicate activation/deactivation status per BWP

· Details of signalling are FFS

· FFS if MAC CE based activation/deactivation method is supported

RRC based activation/deactivation method is already been agreed to be supported. For a particular BWP, whether the Pre-MG to be activated/deactivated on this BWP will be fully determined by the frequency domain relationship between this BWP and related measurement objects and the network side has all related information to determine the activation/deactivation of that BWP. Hence we suggest the network to use 1 bit for each BWP in RRC signalling to indicate activation/deactivation information. The detailed signalling design should be up to RAN2’s design.  

Proposal 2: For each BWP, the network use 1 bit in RRC signalling to indicate activation/deactivation information of the pre-MG for that BWP. The detailed signalling design should be up to RAN2’s design.
Issue 3: Criteria of activation/deactivation pre-configured MG 

The following were agreements at RAN4 100e meeting:
· The explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· The general principle to define Pre-MG autotmous activation/deactivation criteria can be:

· If MG is not required by any of the configured measurements, the MG is deactivated.

· If MG is required by one or more of the configured measurements, the MG is activated

·  FFS if additional conditions beside BWP switching for pre-configured MG activation/deactivation shall be considered 

· Option 1: pre-configured MG activation/deactivation can be triggered by finishing the following network commands and procedures: BWP switching, adding/removing any measurement object(s), adding/releasing/changing a PSCell, activating/de-activating any SCell(s).

· Option 2: pre-configured MG activation/deactivation is triggered ONLY by the DCI/Timer based BWP switch in accordance with the WID objective # 1.

· Other options not precluded
The general principle of the explicit rules for pre-configured MG autonomous activation/deactivation when signalling is not provided has already been agreed. The activation/deactivation is fully determined by the status when “MG is not required” and when “MG is required”. BWP switching is also agreed as a factor which will impact the status of “MG is required or not”. For the other factors besides BWP switching to be considered, firstly we think whether these factors impact Pre-MG activation/deactivation should be checked within one RRC configuration period. When RRC configuration is reconfigured, all related configurations such as MOs, Pre-MG, legacy MG may be reconfigured hence an overall check on the activation/deactivation status of Pre-MG will be carried out anyway. Hence we think “adding/removing any measurement object(s)” and “adding/releasing/changing a PSCell” in option 1 should not be considered. 
On the other hand, the activating/de-activating of any SCell(s) could be triggered when other RRC configurations is not changed hence we think this condition should be included into the conditions which impacts Pre-MG activation/deactivation status.
Proposal 3: Whether additional conditions beside BWP switching will impact pre-configured MG activation/deactivation shall be studied within one RRC configuration period. 

Proposal 4: The activating/de-activating of any SCell(s) could be included into the conditions which impacts Pre-MG activation/deactivation status.
Issue 4: Regarding measurement period 
The following were agreements at RAN4 100e meeting:
· Additional transition time ((T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.
Regarding the former agreement, we think further clarification is required. For example when a legacy MG is used and a UE switch between different BWPs, there is no extra transition time on the top of BWP switching is added. The reason is from the Pre-MG point of view, a legacy MG is always activated, i.e., the status of the measurement gap is not changed. Based on it, we suggest additional transition time is added on the top of BWP switching only when the status of Pre-MG is changed and have the following proposals. 
Proposal 5: Additional transition time ((T = TBD) is added on the top of BWP switching only when the status of Pre-MG is changed. When the status of Pre-MG is not changed, i.e., from deactivation to deactivation state or from activation to activation state after a BWP switch, additional transition time is not added or is 0. 
3. Conclusion
In this contribution, we provide our further considerations for the Pre-configured MG pattern(s) (fast MG configuration) item and have the following observations and proposals:
Proposal 1: When Pre-MG is used for PRS measurement, that Pre-MG is assumed to be always activated. Under this scenario, it is not necessary to indicate this information to the serving cell.   

Proposal 2: For each BWP, the network use 1 bit in RRC signalling to indicate activation/deactivation information of the pre-MG for that BWP. The detailed signalling design should be up to RAN2’s design.
Proposal 3: Whether additional conditions beside BWP switching will impact pre-configured MG activation/deactivation shall be studied within one RRC configuration period. 

Proposal 4: The activating/de-activating of any SCell(s) could be included into the conditions which impacts Pre-MG activation/deactivation status.
Proposal 5: Additional transition time ((T = TBD) is added on the top of BWP switching only when the status of Pre-MG is changed. When the status of Pre-MG is not changed, i.e., from deactivation to deactivation state or from activation to activation state after a BWP switch, additional transition time is not added or is 0. 
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