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[bookmark: _Ref165266342]Introduction
A new work item “NR and MR-DC Measurement Gap Enhancements” [1] has been approved. In the WID, one of the objectives is to consider Pre-configured MG pattern(s), shown as below.
	Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
· RRM requirements for pre-configured MG pattern(s) [RAN4]
· Study requirements of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration
· Specification of rules and UE behaviour for activation/deactivation of a MG following a DCI or timer based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) [RAN4]
· Procedures and signaling for pre-configured MG pattern(s) [RAN2]
· Specification of protocol impacts of the mechanisms of activation/deactivation of MG following a DCI or timer based BWP switch, e.g., per BWP MG configuration based on RAN4 input


In this contribution, we provide our views on Pre-configured MG pattern(s).
[bookmark: OLE_LINK1]Discussion
Configuration of pre-configured MG
RAN4 agreed that the common configuration parameters of pre-configured MG (e.g. MGRP, MGL, etc) are the same as those of Rel-16 legacy MG. And existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured MG. Compared with introducing new IE for pre-configured MG, reusing existing IE is a simple way. R16 legacy procedures of measurement gap configuration can be a baseline for pre-configured MG.
Proposal 1: The existing IE of Rel-16 legacy gap configuration can be reused and legacy procedures of measurement gap configuration can be a baseline for pre-configured gap.
RAN2 also discussed whether legacy gap and pre-configured gap can be configured simultaneously in last meeting and send LS [2] to ask RAN4 whether support the following cases:
Case 1：Pre-configured FR1 gap + pre-configured FR2 gap
Case 2：Legacy FR1 gap + pre-configured FR2 gap
Case 3：Legacy FR2 gap + pre-configured FR1 gap
Case 4：One legacy per-UE gap + one pre-configured per-UE gap
Case 5：One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
In order to distinguish pre-configured MGs from R16 legacy MGs, an indicator (1 bit) can be introduced in existing IE, including the following operations:
Option 1: Introducing it in MeasGapConfig IE
Option 2: Introducing it in GapConfig IE
For Case 1, Option 1 only needs one bit to indicate pre-configured FR1 gap and pre-configured FR2 gap configured in a MeasGapConfig. But option 2 needs 2 bits. For Case 2, 3 and 5, option 1 cannot work well if pre-configured MG and legacy MG are configured together in same MeasGapConfig. Option 2 support these cases even though different types MG are configured in same MeasGapConfig, so option2 is more flexible. For Case 4，it can be supported by option 2, if including additional per-UE gaps in MeasGapConfig IE.
Proposal 2: An indicator can be introduced in GapConfig to distinguish pre-configured MGs from R16 legacy MGs.
Activation and deactivation of pre-configured MG 
In last meeting, RAN2 discussed how to active and de-active pre-configured MG and reach the following agreement [2]:
At least case 5 is supported for pre-configured gap. FFS for case 4. 
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
Reference to A and B are as follow:
-	A) measurement gap configuration parameters such as MGRP, MGL etc
-	B) MG status (active/de-active) per BWP
Case 4 is NW-Controlled and Case 5 is UE autonomous pre-configured MG activation/deactivation mechanism. Case 5 has been supported by RAN2 but Case 4 is FFS. In LS [3] from RAN4, NW-Controlled solution has been supported and it can be configured via RRC message only. RAN 2 should follow RAN4’s conclusions and support Case 4.
Proposal 3: RAN2 should support NW-Controlled pre-configured MG activation/deactivation mechanism (i.e. Case 4).
For NW-Controlled mechanism, the MG status (active/de-active) for different BWP should be provided to UE via RRC signalling, and UE follows the status to activates/deactivates gap upon BWP switching. For MG status configuration, two options have been proposed in last meeting:
Option 1: The MG status (active/de-active) per BWP is included in the configuration of pre-configured MG
Option 2: The MG status (active/de-active) per BWP is included in the configuration of BWP
[bookmark: _GoBack]Because the MG status is independent from MG configuration and associated with BWP configuration. For option 1, when a configured BWP needs to be modified or removed or a new BWP needs to be added, the configuration of pre-configured MG should be updated. For option 2, even though MG has been modified, the MG status in BWP configuration may not need to be updated. So, option 2 may be better for pre-configured MG.
Proposal 4: For NW-Controlled activation/deactivation mechanism, the MG status (active/de-active) per BWP can be included in the configuration of BWP.
If both NW-Controlled and UE autonomous pre-configured MG activation/deactivation mechanism are supported, it can be determined which type mechanism will be used according to the indicator of pre-configured MG and the MG status per BWP.
If the pre-configured MG indicator is present in MG configuration but the MG status is absent in the BWP configuration, UE apply UE autonomous mechanism when the BWP becomes active BWP. If the pre-configured MG indicator is present in MG configuration and the MG status is present in the BWP configuration, UE apply NW-Controlled mechanism for the BWP. If the pre-configured MG indicator is absent, UE apply R16 legacy measurement gap configuration mechanism and ignore MG status if it configured.
Proposal 5: Whether to use NW-Controlled or UE autonomous pre-configured MG activation/deactivation mechanism can be determined by the presence/absence of pre-configured MG indicator and MG status.
Conclusions 
In this contribution, we provide some proposals as following: 
Proposal 1: The existing IE of Rel-16 legacy gap configuration can be reused and legacy procedures of measurement gap configuration can be a baseline for pre-configured gap.
Proposal 2: An indicator can be introduced in GapConfig to distinguish pre-configured MGs from R16 legacy MGs.
Proposal 3: RAN2 should support NW-Controlled pre-configured MG activation/deactivation mechanism (i.e. Case 4).
Proposal 4: For NW-Controlled activation/deactivation mechanism, the MG status (active/de-active) per BWP can be included in the configuration of BWP.
Proposal 5: Whether to use NW-Controlled or UE autonomous pre-configured MG activation/deactivation mechanism can be determined by the presence/absence of pre-configured MG indicator and MG status.
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