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1 Introduction
In [1], the following gap enhancements are considered for Rel-17:
· Pre-configured MG pattern(s) per configured BWP (fast MG configuration),

· Multiple concurrent and independent MG patterns,

· Network Controlled Small Gap (NCSG).

The following objectives are considered [1] for concurrent and independent MG patterns:
(2)
Multiple concurrent and independent MG patterns [RAN4, RAN2]

· RRM requirements for concurrent and independent MG patterns [RAN4] 

· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time

· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 

· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements

· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 

· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input
With the following notes [1]:
· The joint requirements for objectives (1), (2) and (3) can be discussed in the WI stage after stabilizing individual requirements.
· 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.

In this contribution, we present an initial view on the 2nd objective (multiple concurrent and independent MG patterns) of this WID [1].
2 Discussion

Multiple parallel gaps have been discussed at least in the context of positioning while introducing two new MG patterns with longer MGLs which are configurable for PRS-based positioning measurements in Rel-16. With these new MG patterns for positioning, the UE is not allowed to use any other MG pattern simultaneously, while the UE is allowed to use these MG patterns also for RRM measurements which the UE has to perform in parallel with the positioning measurements.
The new MG patterns introduced in Rel-16 for positioning measurements are:

	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)

	…
	…
	…

	24
	10
	80

	25
	20
	160


To further improve the UE and network performance and to better optimize MG patterns for positioning measurements, e.g., accounting for longer PRS periodicity, more MG patterns are needed.
· Proposal 1: In Rel-17, RAN4 introduces new MG patterns with MGL>20 ms and/or MGRP>160 ms.
The new MG patterns are even more justified if parallel MG patterns are allowed, because separate MG patterns can be configured for RRM and other purpose (e.g., positioning measurements based on PRS). However, in the first phase of the WI only existing gaps are used for developing parallel MG patterns., i.e., RAN4 needs to define first the functionality as such.
· Proposal 2: In the first phase of the WI, RAN4 focus on the functionality and principles needed to support parallel MG patterns, while considering existing MG patterns first. 

· Proposal 3: At least two MG gap patterns can be configured and used in parallel. 
· The maximum number of parallel MG patterns depends also on the exact definition of parallel MG patterns.
· Proposal 4: The parallel MG patterns can be any of:

· all per-UE, 

· all per-FR (for the same FR), or
· a combination of per-UE and per-FR MG patterns, with at least one per-UE and at least one per-FR (for the FR in question).
· Proposal 5: FFS: simultaneous use of parallel MG patterns in different FRs (e.g., at least one per-FR MG pattern used in FR1 in parallel with another MG pattern (per-FR in FR1 or per-UE) and at least one per-FR MG pattern used in FR2 in parallel with another MG pattern (per-FR in FR2 or per-UE)).

To ensure that the UE meets RRM requirements (e.g., measurement requirements and measurement accuracy requirements) and that the MGs are efficiently used, RAN4 also needs to introduce rules to control how and when the parallel MG patterns can be used. Different aspects can be considered when developing such rules, e.g.:
· measurement type

· for example: two MG patterns can be used in parallel if and only if: one MG pattern is for positioning measurements and the other MG pattern is for other measurement types;
· RAT (observe that the new MG patterns are not applicable for 2G/3G measurements)

· for example: two MG patterns can be used in parallel if and only if: one is for 2G/3G measurements and the other MG pattern is for E-UTRA and NR measurements;
· Periodicity of signals to be measured in MGs
· for example: a second MG pattern can be configured in parallel only if the UE needs to measure on RS with periodicity ≥320 ms;
Relation between the parameters of the parallel patterns
· Proposal 6: Consider at least the following aspects while defining rules for parallel MG patterns:
· measurement type

· RAT
· Periodicity of signals to be measured in MGs

· Relation between the parameters of the parallel patterns.
3 Summary

The following have been proposed in the current contribution:
· Proposal 1: In Rel-17, RAN4 introduces new MG patterns with MGL>20 ms and/or MGRP>160 ms.
· Proposal 2: In the first phase of the WI, RAN4 focus on the functionality and principles needed to support parallel MG patterns, while considering existing MG patterns first. 

· Proposal 3: At least two MG gap patterns can be configured and used in parallel.

· The maximum number of parallel MG patterns depends also on the exact definition of parallel MG patterns.
· Proposal 4: The parallel MG patterns can be any of:

· all per-UE, 

· all per-FR (for the same FR), or

· a combination of per-UE and per-FR MG patterns, with at least one per-UE and at least one per-FR (for the FR in question).

· Proposal 5: FFS: simultaneous use of parallel MG patterns in different FRs (e.g., at least one per-FR MG pattern used in FR1 in parallel with another MG pattern (per-FR in FR1 or per-UE) and at least one per-FR MG pattern used in FR2 in parallel with another MG pattern (per-FR in FR2 or per-UE)).

· Proposal 6: Consider at least the following aspects while defining rules for parallel MG patterns:

· measurement type

· RAT
· Periodicity of signals to be measured in MGs

· Relation between the parameters of the parallel patterns.
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