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1 Introduction
In RAN4#98bis-e meeting, the item on pre-configured MG pattern was further discussed and some consensuses are reached.  The conclusions and remaining issues are captured in the approved WF [1]. In this paper, we have some discussions on the remaining issues and give our proposals. 
2 Discussion
2.1 Unified abbreviation
	· FFS: unified abbreviation of pre-configured measurement gap:
· Option 1: P-MG
· Option 2: Pre-MG


We think both options are feasible for the abbreviation, but we prefer option 2 which is clearer and easily understand. 
Proposal 1: Define the abbreviation of pre-configured measurement gap as Pre-MG. 
2.2 Using scenarios
	· Pre-configured MG for SSB measurements shall be configured.
· FFS whether the pre-configured MG shall be configured for PRS measurement:
· Option 1. Yes
· Option 2. No
· FFS whether the pre-configured MG shall be configured for CSI-RS L3 measurement:
· Option 1. Yes
· Option 2. No


In our understanding, whether the pre-configured MG is configured and the measurement object of the pre-configured MG should be network implementation. And there is no need to limit the use cases of the pre-configured MG. 
Proposal 2: The pre-configured MG can be configured for CSI-RS L3 measurement and PRS measurement.
2.3 Configuration procedure
	· 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.


It was agreed that the pre-configured MG is configured per-UE or per-FR, and in our understanding, there is no need to additionally be configured per BWP. According to the agreements in last meeting, a single pre-configured MG is considered for the case of non-concurrent MG scenarios. My understanding is that only one gap pattern will be pre-configured and we cannot configure the pre-configured MG for each BWP. And we think which gap pattern is used is not only related to BWP but also to the resources to be measured. It is not necessary to associate the pre-configured MG with the BWP. 
For the configuration parameters of pre-configured MG, in our understanding, no additional ON/OFF bit is needed. Whether the pre-configured MG is ON or OFF can be considered in the activation/deactivation procedure discussion. If the indication is needed for the activation/deactivation of pre-configured gap, it should be included in the signalling rather than the configuration of gap pattern or BWP. 
Proposal 3: The pre-configured MGs are not additionally configured per BWP. 
Proposal 4: No additional ON/OFF bit is needed for the configuration of pre-configured MG. 
	· 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
· FFS on whether MG configuration can be changed after BWP switching 
· Option 1: Yes
· Option 2: No
· FFS on relation of pre-configured MG pattern and with the current RRC configured MG 
· Opiton 1. 
· 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
· Others


In our understanding, whether the pre-configured MG is activated or not can be signalled in RRC signalling or depend on the relation of BWP and reference signals to be measured. At least we think no additional signalling is needed to activate the pre-configured MG after it is configured until BWP switching occurs. 
For the gap patterns used before and after BWP switching, we think they can be different e.g. due to gap reconfiguration. But for the activation of pre-configured MG we think the case shall not be considered. 
For the relation of pre-configured MG and the current RRC configured MG, we think the pre-configured MG is the same as RRC configured MG after it is activated. But the pre-configured MG can only be activated when BWP switching occurs. 
Another issue is whether the pre-configured MG and RRC configured MG can exist simultaneously. For example, if a pre-configured MG is configured but not activated, and there is gap-based measurement request. Whether the RRC configured MG can be configured in this case needs to be studied. 
Proposal 5: The initial status of pre-configured MGs is not fixed after it is configured. 
Proposal 6: MG configuration can be changed after BWP switching but this case is not considered in pre-configured MG pattern requirements. 
Proposal 7: The pre-configured MG is the same as RRC configured MG after it is activated. 
Proposal 8: Whether the deactivated pre-configured MG and the RRC configured MG can be configured simultaneously needs to be studied. 
2.2 Activation/deactivation procedures
	· 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
· FFS on evaluation on MG activation/deactivation mechanism 


In our understanding, the pre-configured MG can be activated/deactivated autonomously triggered by BWP switching. In this case, the gap demand is related to the BWP switching and the resources configured to be measured which are both controlled by NW. So the pre-configured MG is also controlled by NW. 
Proposal 9: The pre-configured MG can be activated/deactivated autonomously triggered by condition change. 
Proposal 10: The pre-configured MG being activated/deactivated is also controlled by NW. 
2.4 RRM requirements with pre-configured MGs
	· FFS on activation/deactivation delay
· Option 1: No separated activation delay for the pre-configured MG activation/deactivation
· Option 2: some transition time (T) shall be included in the pre-configured MG activation/deactivation time.
· Option 2a 
· MG deactivation delay of [Y]ms is defined from the DCI of BWP switch is received to the earliest time instant when MG can be aborted.
· MG activation delay of [X]ms is defined from the completion of target BWP activation to the earliest time instant when a MG can be entered. 
· No requirements shall be defined for the measurements within the gaps during [Y] and/or [X]ms
· Option 2b The pre-configured delay includes BWP switch delay with additional validation time. The validation time is 20ms.
· Others
· FFS on measurement period for the measurements with the pre-configured MGs
· FFS on transitions between gapless and gap-based measurement procedures during ongoing measurements 
· Option 1:
· RAN4 is to investigate the maximum number of transitions (N1,max) allowed for switching from gapless measurement procedure to gap-based measurement procedure during the ongoing measurement. 
· RAN4 is to investigate the maximum number of transitions (N2,max) allowed for switching from gap-based measurement procedure to gapless measurement procedure during the ongoing measurement
· Option2 : No need
· FFS on scheduling restriction during pre-configured MGs when not used 
· Option 1: If the UE is measuring without pre-configured gaps and no other frequency layer which needs gaps is configured then the UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133
· Option 1a: Existing scheduling restriction for RRM measurement without MG applies when pre-configured MG is deactivated
· FFS on UE behavior after deactivation of pre-configured MG


Since we propose no signaling is needed to activate and deactivate the pre-configured MG and the gap pattern indication is included in DCI signaling. We think the pre-configured MG can be regarded as activated as long as the BWP switching is completed. And the activation delay should be included in the BWP switching delay. So no separated activation/deactivation delay is needed for the pre-configured MG. 
Since the pre-configured MG is selected from the existing R16 gap pattern, when the pre-configured MG is activated, the usage of this gap is the same as the RRC configured MG in the current specification. So the measurement period can reuse the current gap-based measurement requirement in R16. 
In the current requirements, the transitions between gapless and gap-based measurement due to BWP switching can also occur. But no requirement is defined for the maximum number of transitions. So we think there is no need to define this requirement with pre-configured MG. 
According to the procedure of pre-configured MG, the pre-configured MG should be used after it is activated. It means if the pre-configured MG is not activated, it will not cause interruption on the system transmission. 
Proposal 11: No separated activation/deactivation delay is needed for the pre-configured MG. 
Proposal 12: The measurement period for the measurement with pre-configured MG can reuse the current requirement with measurement gap in R16. 
Proposal 13: No need to define the maximum number of transition between gapless and gap-based measurement procedures during ongoing measurements. 
Proposal 14: UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133 if the pre-configured MG is not activated. 
2.5 Gap patterns for pre-configured MGs
	· Number of pre-configured MG patterns:  
· A single pre-configured MG is considered for the case of non-concurrent MG scenarios. 
· FFS if more pre-configured MGs shall be considered for the multiple concurrent MG scenarios
· FFS on MG patterns used for the pre-configured MG mechanism 
· Option 1: The existing gap patterns (0~23) in Rel16 can be reused for the pre-configured MG.
· Option 2: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG.


Whether gap #24 and #25 can be used for pre-configured MG is related to the discussion of using scenarios in 2.2. Since we propose the pre-configured MG shall be used for PRS measurement, gap #24 and #25 can also be used for pre-configured MG. 
Proposal 15: The joint discussion with multiple gap patterns should be considered after each item is stable. 
Proposal 16: The existing gap patterns (0~25) in Rel16 can be reused for the pre-configured MG. 
3 Summary
In this paper, we have some further discussions on the pre-configured MG pattern and the following proposals are given：
Proposal 1: Define the abbreviation of pre-configured measurement gap as Pre-MG. 
Proposal 2: The pre-configured MG can be configured for CSI-RS L3 measurement and PRS measurement.
Proposal 3: The pre-configured MGs are not additionally configured per BWP. 
Proposal 4: No additional ON/OFF bit is needed for the configuration of pre-configured MG. 
Proposal 5: The initial status of pre-configured MGs is not fixed after it is configured. 
Proposal 6: MG configuration can be changed after BWP switching but this case is not considered in pre-configured MG pattern requirements. 
Proposal 7: The pre-configured MG is the same as RRC configured MG after it is activated. 
Proposal 8: Whether the deactivated pre-configured MG and the RRC configured MG can be configured simultaneously needs to be studied. 
Proposal 9: The pre-configured MG can be activated/deactivated autonomously triggered by condition change. 
Proposal 10: The pre-configured MG being activated/deactivated is also controlled by NW. 
Proposal 11: No separated activation/deactivation delay is needed for the pre-configured MG. 
Proposal 12: The measurement period for the measurement with pre-configured MG can reuse the current requirement with measurement gap in R16. 
Proposal 13: No need to define the maximum number of transition between gapless and gap-based measurement procedures during ongoing measurements. 
Proposal 14: UE can be scheduled during the pre-configured gaps while meeting existing scheduling restriction requirements defined in TS 38.133 if the pre-configured MG is not activated. 
Proposal 15: The joint discussion with multiple gap patterns should be considered after each item is stable. 
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