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1 Introduction
At RAN4#98e work on RRM requirements, which is part of the NR and MR-DC measurement gap enhancements for Rel-17 [1], was started, with outcome captured in a WF [3].
In this contribution we provide our views on open issues captured in the WF.
2 Discussion

Concurrent MG definition
	· Concurrent MG definition
· Concurrent MGs are multiple MGs that are configured for measurements during a common period of time
· Exact definition of common period of time is FFS
· UE behavior for non-overlapping, partially or fully overlapped cases is irrelevant to the definition and will be discussed separately.
· Note 1: current definition does not address pre-configured MG patterns and NCSG. FFS how to address pre-configured MG patterns and NCSG. 


We propose that common time shall be defined as the time over which both gaps are active. For the starting point, this would be the first occurance of the MG after configuring the additional MGP, i.e. after UE has processed a RRC reconfiguration message. For the ending point, this would be up until the point where the UE e.g. has processed a RRC reconfiguration message that releases one of the gaps. The justification for extending the ending point until the UE has processed the RRC reconfiguration message is that up until that point, UE is unaware of that one of the concurrent MGs is to be released. See Figure 1. 
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Figure 1: Proposed definition of common period of time for concurrent MGPs.
· Proposal 1: Starting point for common period of time is defined by the start of the first MG in the added concurrent MGP. Ending point for common period of time is defined by completion of processing of RRC message that releases the concurrent MGP(s).
	· Concurrent MG patterns
· MG patterns are selected from Rel-16 gap patterns #0 to #25.


We propose that all MGPs the UE supports shall be supported also in concurrent gap combinations, as there may be different needs for certain gaps depending on scenario. Thus we do not think down-selection shall be done on feature level. UE can indicate which MGPs are supported, and should support concurrent gaps for those supported MGPs.  
· Proposal 2: UE shall support combinations of concurrent gaps comprising any of the by UE supported MGPs.
Independent MG definition

	· FFS definition of independent MG

· Option 1: (configuration perspective) gaps are considered as independent gaps if at least one of the configurations in MGL, MGRP, time offset is different. 

· Option 2: (UE behavior perspective) gaps are considered as independent gaps if they can operate simultaneously without impacting the measurement performance requirements.

· Other option is not precluded

· FFS whether to merge the definition of independent gap and concurrent gap.


We suggest focusing on a definition of concurrent gaps that can cover all aspects, and skip any definition of independent gaps.

· Proposal 3: Focus on the definition of concurrent gaps that cover all necessary aspects, and do not further define independent MGs.
Applicability
	· The measurement purposes of concurrent gaps include:​

· Different SMTC configurations​

· Different RSs, e.g., SSB, CSI-RS, PRS, RSSI ​

· Different RATs ​

· FFS whether to extend to NCSG or pre-configured MG in the 2nd phase of the WI ​

· Other purposes not precluded​

· RAN4 to ensure both UE and NW have the same understanding on the usage of each measurement gap. ​

· RAN4 shall further discuss on whether to define the framework of configuring gaps dedicated to specific purpose(s).​


In our view, RAN4 needs to introduce a framework to control how and when the parallel MGPs can be used, in order to ensure that the UE meets RRM requirements (e.g., measurement requirements and measurement accuracy requirements) and that the MGs are efficiently used. Different aspects can be considered when developing rules on usage of measurement gaps, 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

· Proposal 4: Define a framework for configuring gaps dedicated to specific purpose(s). Consider at least the following aspects while defining rules for usage of the parallel MGPs:

· measurement type

· RAT

· Periodicity of signals to be measured in MGs

· Relation between the parameters of the parallel patterns.
Relation to per-UE and per-FR gaps
	· RAN4 shall further discuss on the relation to per-UE gap and per-FR gap
· Option 1: All concurrent MGs are of the same type (per UE MG or per FR MG).
· Option 2: 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
· Option 3:
· For a Per UE gap capable UE, multiple concurrent and independent MGPs applies per UE.
· For a Per FR gap capable UE, multiple concurrent and independent MGPs applies per FR
· Other option is not precluded
· RAN4 shall further discuss on the max number of concurrent gap for per-UE gap FR1-gap and FR2-gap.

· RAN4 shall further discuss whether a per FR gap and concurrent gap capable UE shall support multiple concurrent gaps on at least one FR.


In our view the concurrent MGPs can be any of: all per-UE, all per-FR (for the same FR), or a combination of per-UE and per-FR MGPs, with at least one per-UE and at least one per-FR MGP.
· Proposal 5: The parallel MGPs can be any of: all per-UE, all per-FR (for same FR), or a combination of per-UE and per-FR MGPs with at least one per-UE and one per-FR.
3 Summary

In this contribution we have provided our views on open issues captured in the WF. The following has been proposed in the current contribution:
· Proposal 1: Starting point for common period of time is defined by the start of the first MG in the added concurrent MGP. Ending point for common period of time is defined by completion of processing of RRC message that releases the concurrent MGP(s).
· Proposal 2: UE shall support combinations of concurrent gaps comprising any of the by UE supported MGPs.
· Proposal 3: Focus on the definition of concurrent gaps that cover all necessary aspects, and do not further define independent MGs.
· Proposal 4: Define a framework for configuring gaps dedicated to specific purpose(s). Consider at least the following aspects while defining rules for usage of the parallel MGPs:

· measurement type

· RAT

· Periodicity of signals to be measured in MGs

· Relation between the parameters of the parallel patterns.
· Proposal 5: The parallel MGPs can be any of: all per-UE, all per-FR (for same FR), or a combination of per-UE and per-FR MGPs with at least one per-UE and one per-FR.
4 References
[1] RP-202658, WID: NR and MR-DC measurement gap enhancements.
[2] R4-2102535, On parallel measurement gap patterns. Ericsson

[3] R4-2104096, WF on R17 NR MG enhancements – Multiple concurrent and independent MG patterns. MediaTek Inc.

PAGE  
3

...
...
MGP#2 configured
MGP#2 released
...
...
common period of time
MGP#1
MGP#2
time
RRC reconfiguration
RRC reconfiguration



