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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
During the last RAN2 meeting, some gap issues have been discussed in different WID [1]. There are several kinds of gaps in R17 in addition to R16 measurement gap. 
In this contribution, we give some analysis whether some coordinated principles are needed. 
2. Discussion
2.1. Backgrounds
There are different Gap types which will be introduced in R17 in addition to R16 measurement gap. 
· MUSIM gap 
· Positioning gap
· UL gap 
· Pre-configured MG patterns
· Multiple concurrent and independent MG patterns
· Network Controlled Small Gap
In the below table, we give the summary about the gap from different aspects. 
Table1: Summary for different gap type
	Gap type
	Per UE or per FR
	Activation and deactivation
	RRC configuration associated
	MR-DC related and inter-node message

	Normal R15/R16 measurement Gap
	Per UE and Per FR
	Always activation if RRC configure
	FR range for FR gap
	CG-Config (SN>MN)
· measuredFrequenciesSN
· needForGaps (NE-DC only)
CG-ConfigInfo (MN>SN)
· measuredFrequenciesMN
· measGapConfig
· measGapConfigFR2

	MUSIM gap
	Per UE only
	Always activation if RRC configure
	Only purpose 
	No addition inter-node message is needed 
Existing inter-node message can cover MUSIM gap

	Positioning gap
	Per UE or Per FR 
	RRC and MAC CE
RRC configure it and MAC CE active and deactivate it.
	Purpose or PRS

	MN Informs the gap activation/deactivation to SN?
Or SN always assume the gap is activated if MN configures it. 

	UL gap
	Only FR2 gap (Some issues in LS R2-2111575)
	RRC and FFS for MAC CE

	Only purpose
	FFS

	Pre-configured MG patterns
	Per UE and Per FR
	RRC
BWP switch and cell activation/deactivation

	Cell and BWP
	MN Informs the gap activation/deactivation to SN?
Or SN always assume the gap is activated if MN configures it.

	Multiple concurrent and independent MG patterns
	Per UE and Per FR
	RRC
	Frequency
RS type

	Who will decide this frequency has to be associated to a concurrent gap?

	Network Controlled Small Gap
	Per UE and Per FR
	RRC
	FR range for FR gap like normal R15/R16 measurement gap
	No explicitly enhancement, just add Gap information in existing inter-node message. 



2.2. Common RRC design for gaps 
There are several methods and places to be discussed to extend gap configuration in R17.We think that Common RRC configuration is easy for us to understand the similar functions and convenient to extend in future. We should give the common RRC structure for different gaps in R17. 
In R16 the RRC configuration to UE for measurement gap is listed as below. 

RRC message, gNB>UE.
	–	MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.
MeasGapConfig information element
-- ASN1START
-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    ]]

}

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                         OPTIONAL   -- Cond NEDCorNRDC
    ]]

}

-- TAG-MEASGAPCONFIG-STOP
-- ASN1STOP



There are serval elements in R16 measurement gap, i.e., FR or UE gap, MGL, MGRP, gap offset and timing reference. Because different R17 gaps have different purpose, some gaps can be activated/de-activated by MAC CE, i.e., positioning gap, one of some gaps shall be released easily, i.e. MUSIM gaps. It means that the measurement gap ID is applicable for MAC CE activation and gap release because the network can release or activate/deactivate the UE only by measurement gap ID.  The different Gaps need to be related to different purposes or RS type or frequency/BWP/cell depended on different gap types. 
Common RRC Gap configuration can include the following IEs
· Measurement gap ID
· Gap purpose (MUSIM, UL gap) or related RS type or Frequency or BWP/Cell  
· Gap parameters 
· [length, period, offset, interruption]
· Timing reference 
Proposal1: to discuss whether the common RRC gap configuration can include the following IEs 
· Measurement gap ID
· Gap purpose (MUSIM, UL gap) or related RS type or Frequency or BWP/Cell  
· Gap parameter 
· [length, period, offset, interruption]
· Timing reference 
2.3. MAC CE activation/deactivation 
Only MAC CE activation/deactivation for the gaps was agreed in positioning topics. Some topics do not see the strong motivation to activate/deactivate the gap by MAC CE. Although if common RRC design with gap ID can easily implement MAC CE activation for the gap by same MAC CE structure it is not necessary to ask all the gaps to activation/deactivation by MAC CE. Whether MAC CE activation/deactivation is used can be discussed by separated WI.
Proposal2: Whether MAC CE activation/deactivation is used can be discussed by separated WI
2.4. MR-DC related  
For MR-DC Cases, the following final decision node for gap configuration principles are defined in R15 as shown in below Table 1:
3. Table 2  Node to decide measurement gap configuration
	MR-DC 
	Per-UE gap
	Per-FR1 gap
	Per-FR2 gap

	(NG)EN-DC
	MN
	MN
	SN

	NE-DC
	MN
	MN
	MN

	NR-DC
	MN
	MN
	MN


The below IEs are transferred in inter node message for gap configuration coordination.
[bookmark: _Toc60777636][bookmark: _Toc68015578]–	CG-Config
	measuredFrequenciesSN
Used by SN to indicate a list of frequencies measured by the UE.

	needForGaps
In NE-DC, indicates wheter the SN requests gNB to configure measurements gaps.


[bookmark: _Toc60777637][bookmark: _Toc68015579]–	CG-ConfigInfo
	measuredFrequenciesMN
Used by MN to indicate a list of frequencies measured by the UE.

	measGapConfig
Indicates the FR1 and perUE measurement gap configuration configured by MN.

	measGapConfigFR2
Indicates the FR2 measurement gap configuration configured by MN.


For MR-DC, some detailed issues Need to be disused such as 
Issue 1: Which node (MN or SN) is responsible to do final decision for the gap configuration for different gap type?
Issue 2: whether MN Informs the gap activation/deactivation to SN if the MN can activate/deactivate the gap by MAC CE?
Issue 3: Who will decide this frequency has to be associated to a concurrent gap due to different RRM requirement?
Some issues can be discussed in separate WI, however for issue1 it is general principle, it is better we have general rule for them. For Pre-configured MG patterns, Multiple concurrent and independent MG patterns and Network Controlled Small Gap, all them are for neighbor cell RRM measurement. It is better to follow R15 principle. For positioning gap, UL gap and MUSIM gap, all them are more UE relevant, so it is better that MN can do final decision for gap configuration. 
Proposal3a: For Pre-configured MG patterns, Multiple concurrent and independent MG patterns and Network Controlled Small Gap, R15 principle is used, i.e., only for EN-DC case, SN can decide FR2 gap configuration, otherwise MN decides the gap configuration. 
Proposal3b: For positioning gap, UL gap and MUSIM gap, MN can do final decision for gap configuration.
2.5. gap collision  
It is hard to discuss in RAN4 whether all kinds of gap can configure together for the UE, and it is also hard to discuss how to handle the gap collision if different gaps are configured together and there are overlap between them. It is better to discuss this issue in RAN4, so we suggest to send LS to RAN4 to ask the below question. 
Proposal4：Send LS to RAN4 to ask whether all kinds of gap can be configured together for the UE and how to handle the gap collision if different gaps are configured together and there are overlap between them.
3. Conclusion
According to the above analysis, we have the following proposal:
Proposal1: To discuss whether the common RRC gap configuration can include the following IEs 
· Measurement gap ID
· Gap purpose (MUSIM, UL gap) or related RS type or Frequency or BWP/Cell  
· Gap parameters 
· [length, period, offset, interruption]
· Timing reference 
Proposal2: Whether MAC CE activation/deactivation is used can be discussed by separated WI.
Proposal3a: For Pre-configured MG patterns, Multiple concurrent and independent MG patterns and Network Controlled Small Gap, R15 principle is used, i.e., only for EN-DC case, SN can decide FR2 gap configuration, otherwise MN decides the gap configuration. 
Proposal3b: For positioning gap, UL gap and MUSIM gap, MN can do final decision for gap configuration.
Proposal4：Send LS to RAN4 to ask whether all kinds of gap can be configured together for the UE and how to handle the gap collision if different gaps are configured together and there are overlap between them.
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