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Introduction
In RAN #89-e meeting the scope of the Rel-17 Measurement Gap enhancements work item was discussed. Based on the approved WID [1] the following objectives were included in the Rel-17 scope:
· Pre-configured MG pattern(s) (fast MG configuration) [RAN4, RAN2] 
· Multiple concurrent and independent MG patterns [RAN4, RAN2]
· Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]
Several multiple additional objectives related to the MG enhancements were discussed in [2-3]. In accordance to the RAN #89e discussion a substantial work objectives down-scoping was performed. In this contribution we provide further views on the possible limited scope extension to cover additional objectives.
Discussion
The following objectives related to the MG enhancements were identified in [2] (the approved objectives are marked in green). 
	3.1
	Network Controlled Small Gap (NCSG) specification [RP-201000]

	3.2
	Burst gap patterns specification [RP-201000]

	3.3
	Multiple concurrent and independent MG patterns [RP-201000, RP-201115]

	3.4
	[Positioning related] New measurement gap patterns for PRS measurement [RP-201000, RP-201115]

	3.5
	On-demand UE-initiated MG request [RP-201000]

	3.6
	Pre-configured MG pattern(s) per configured BWP (fast MG configuration) [RP-201000, RP-201115]

	3.7
	Per-CC MG configuration [RP-201000]

	3.8
	MG sharing enhancement [RP-201115]

	3.9
	[Study phase] Enhanced utilization of UL slots before and after measurement gap [RP-200939]

	3.10
	[NR-U related] Measurement gap enhancements for NR-U [RP-201101]


In accordance to the pre-RAN#89 discussion the following additional objectives also got an interest from the companies: 
· 3.4	New measurement gap patterns for PRS measurement [RP-201000, RP-201115]
· 3.8	MG sharing enhancement [RP-201115]

New MG patterns for positioning measurement   
Similar to other existing RRM measurements in NR (e.g. SS-RSRP), the PRS measurements can be conducted within measurement gaps. According to the existing mechanism, a single measurement gap pattern can be configured to cover both inter-frequency PRS measurement and legacy mobility purpose measurement. Technically, one of critical considerations on the feasible gap pattern is the effective measurement length within a measurement gap. A set of new MGs were discussed in Rel-16 NR Positioning WI to address various NR PRS configurations.
	Pattern #
	MGL (ms)
	MGRP (ms)

	0
	10
	80

	1
	10
	160

	2
	20
	80

	3
	20
	160

	4
	40
	320

	5
	40
	640

	6
	50
	320

	7
	50
	640


However, only two MG patterns were agreed to be introduced in Rel-16 (highlighted in green above). The reason is the new MG pattern may also be configured for legacy mobility purpose measurement, which may result in potential impact on legacy RRM requirement. For instance, the longest MRGP in the existing MG patterns is 160ms, which was considered when defining RRM measurement requirement. If new MG with longer MGRP is introduced and this new MG can be used for legacy RRM measurement, then existing RRM measurement requirement may need to be revisited. In Rel-17 multiple concurrent measurement gaps for UE’s measurement will be introduced. Hence, it may be possible to configure the independent measurement gap for PRS measurement only. The more gap patterns for PRS with longer MGL/MGRP will have a small impact on other legacy measurement. Thus, it’s desirable to discuss the feasibility of additional new MG for PRS measurement and the impact on legacy RRM requirement.
The following objectives can be considered based on the previous RAN4 discussions:
	[bookmark: _Hlk42686838]New measurement gap patterns for PRS measurement
· Study the feasibility of new measurement gap patterns for PRS measurement [RAN4]
· Identify MGL/MGRP for new measurement gap patterns for PRS measurement
· Study the necessity and feasibility of using new measurement gap patterns for PRS measurements for the purpose of legacy RRM measurements [RAN4]
· Introduce RRM requirement and signaling design based on the outcome of study phase [RAN4, RAN2]
· Introduce new measurement gap patterns if needed [RAN4]
· Update measurement gap applicability for PRS and/or RRM measurements if needed [RAN4]
· RRC signaling support of new measurement gap patterns [RAN2]



MG sharing enhancements
In Rel-15/16, the MG sharing mechanism was introduced to allow MG resource allocation between intra-frequency MOs and inter-frequency MOs; and in RAN4 #AH1807 meeting, some operators preferred to further improve the MG sharing mechanism to prioritize some specific RATs, e.g. LTE in EN-DC mode. But in Rel-15/16 the signalling to indicate the MG sharing ratio is quite limited (i.e. 2 bits), and therefore it’s far from enough to adequately cover all the prioritization preference from network operators. For instance, LTE plays a key role in EN-DC operation from mobility perspective. So, depending on different demands from different network operators, it would be much beneficial if the MG sharing mechanism can allow the network to prioritize any RAT measurement it wants. The signalling for MG sharing might need to be extended in RAN2 and the corresponding sharing requirement shall be defined in RAN4 RRM specification. On the other hand, the UE complexity is also an important aspect to pay attention to during the MG sharing enhancement. Thus, it’s desirable to enhance the MG sharing mechanism and signalling to offer network operators more flexibility on prioritize any RAT measurement. 
The following objective can be considered based on the previous RAN4 discussions:
	MG sharing enhancement
· Study mobility benefit and data throughput impact as well as UE complexity to enhance the MG sharing mechanism to offer network operators more flexibility to prioritize certain measurements (e.g., prioritization between LTE/NR, or FR1/FR2) [RAN4]
· Introduce RRM requirements and signaling design according to the outcome of study phase of MG sharing enhancement [RAN4, RAN2]
· MG sharing enhanced mechanism [RAN4]
· RRM measurement with enhanced MG sharing mechanism [RAN4]
· RRC signaling support for MG sharing enhancement [RAN2] 



Conclusion
In this contribution we provide our views on the possible scope extension for the Rel-17 NR Measurement Gap enhancements WI. In summary, we make the following proposal:
Proposal 1: 	Include the following additional objectives in the scope of the Rel-17 Measurement Gap Enhancements WI:
· New measurement gap patterns for PRS measurement
· MG sharing enhancements
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