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Introduction
Measurement gap enhancement WI aims to enhance the current measurement gap design and the following are considered:
· Pre-configured MG pattern(s) per configured BWP (fast MG configuration)
· Multiple concurrent and independent MG patterns
· Network Controlled Small Gap (NCSG)
As per the WI [1], the work on all objectives should consider UEs in RRC CONNECTED mode only. The work includes EN-DC, NE-DC, NR-NR DC and standalone operations and includes both per-FR MG capable UE and per-UE MG capable UE.
For pre-configured MG pattern(s) per configured BWP (fast MG configuration) RAN2 scope involves 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.
RAN4 has send an LS to RAN2 in this regard in [2]
Discussion
Configuration of preconfigured measurement gaps
Preconfigured measurement gaps (pre-MG or preconfigured MG) have similar configuration parameters like MGRP, MGL etc. as legacy measurement gaps. All existing MG patterns #0~25 in Rel-16 are applicable for the pre-configured measurement gaps also. Further, preconfigured MG can be configured per-UE or per-FR just like the legacy Release 16 measurement gaps. In short, preconfigured measurement gaps are similar to the legacy measurement gaps with the main difference that they are not always-on. Hence it makes sense to consider legacy measurement gaps as the baseline for defining preconfigured measurement gaps in RRC. RAN2 need to further discuss whether to extend legacy measurement gap structures or introduce new IEs based on existing structures, considering future extensibility, joint consideration of concurrent gaps with preconfigured measurement gaps, NCSG etc.
Proposal 1: Consider legacy measurement gaps as baseline for defining preconfigured measurement gaps in RRC.
There is a need to distinguish preconfigured measurement gaps from legacy measurement gaps. In an option, a single bit of information- “gap type” could be used to distinguish preconfigured measurement gaps from legacy measurement gaps.
Proposal 2: A single bit of information- “gap type” may be used to distinguish between pre-MG and legacy measurement gaps.

Activation of preconfigured measurement gaps
From the RAN4 LS [2]
	· 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/deactivaton of pre-configured MG 
· RRC-based activation/deactivation method is supported. 
· Network can indicate active/deactive 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
· Status of pre-configured MG is not fixed after RRC configuration
· FFS: how UE determines the status (active/deactive)



RAN2 needs to discuss how preconfigured measurement gaps can be activated and deactivated. Impacts on the RRC and MAC procedures need to be discussed. In some cases, network may explicitly provide the activation status in the RRC Reconfiguration. For example, network may prefer to provide the initial activation status when the preconfigured measurement gap is configured or when a new measurement object is added or a new reference signal like PRS which always needs the measurement gap to be active is configured. In yet another case, network may provide the list of BWPs where the preconfigured measurement gaps are active/de-active. Once one of the BWPs in the list is activated/deactivated by DCI/ bwp-InactivityTimer expiry, preconfigured measurement gap also will be activated or deactivated accordingly. It may also be possible to define implicit rules for activation and deactivation. Deactivation of pre-MG can also happen autonomously as well when none of the configured measurements needs a gap. For e.g. if the preconfigured measurement gap is needed for a particular measurement object and that measurement object is removed, the preconfigured measurement gap can be autonomously deactivated.
Proposal 3: RAN2 needs to discuss how preconfigured measurement gaps can be activated and deactivated. RAN2 to consider explicitly providing the activation status in RRC Reconfiguration or providing the list of BWPs where the preconfigured measurement gaps are active (or de-active) or activation through implicit rules. When none of the configured measurements need a measurement gap, preconfigured measurement gaps can be deactivated autonomously. 
Inter-Node messaging for preconfigured measurement gaps
RAN2 needs to discuss the inter-node messaging needed to support preconfigured measurement gaps. Before MN is allocating a preconfigured measurement gap-either a per-UE gap or a per-FR gap- involving SN, MN needs to know whether SN supports pre-MG for all the current serving cells. One option is to exchange this information through Inter-Node RRC messages. 
When pre-MG is activated or deactivated by a BWP switch in one node in MR-DC, other node also need to be updated if the said gap is a per-UE gap or a per-FR gap involving both the nodes. Accordingly, both nodes need to activate/deactivate the measurement gap. Inter-Node RRC messages like CG-Config or CG-ConfigInfo can be used for exchanging the activation status of preconfigured measurement gaps between MN and SN in MR-DC.
Proposal 4: RAN2 needs to discuss the need of inter-node messaging for supporting preconfigured measurement gaps. For e.g. how SN updates MN whether it supports pre-MG.
Proposal 5: Inter-Node RRC messages like CG-Config or CG-ConfigInfo can be used for exchanging the activation status of pre-MG between MN and SN.
Conclusion
In the previous sections, we have discussed preconfigured measurement gaps and have made following proposals.
Proposal 1: Consider legacy measurement gaps as baseline for defining preconfigured measurement gaps in RRC.
Proposal 2: A single bit of information- “gap type” may be used to distinguish between pre-MG and legacy measurement gaps.
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