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Introduction
This paper is related to the discussion in R3-182255 where the UE measurement configuration for EN-DC is analysed. The measurement configuration for NR stand-alone was not discussed before in RAN3. In this contribution, we discuss the measurement configuration for SA.  
Discussion
[bookmark: _Hlk510303287]The procedure for configuring the UE measurements in EN-DC and in NR stand-alone is described in TS 38.331 [1] and TS 38.133 [2]. The network provides to the UE the measurement configuration (MeasConfig) that includes the measurement gaps (MeasGapConfig). The measurement gaps indicate periods of time in which the UE performs measurement. The network should not provide control/data PDUs to the UE during these periods of time. Depending on the UE capabilities, the network may decide to configure (1) a single per-UE gap or (2) independent per-FR gaps. It should be noted that even if the UE supports a per-FR gap, the network can still decide to configure the UE with a per-UE gap that is applicable to both FR1 and FR2.
Observation 1:	Depending on the UE capabilities, the network may decide to configure (1) a single per-UE gap or (2) independent per-FR gaps.
In the split architecture, the gNB-CU has visibility over cells in multiple gNB-DUs and it is therefore most suited for selecting the cells (frequencies) that the UE should measure. However, the gNB-DU owns the scheduler and therefore it is most suited for selecting the measurement gaps i.e., for selecting the periods of time in which not to schedule the UE. In NR SA, both single-connectivity and NN-DC, the gNB-CU selects the measurement configuration for both FR1 and FR2 and the gNB-DU selects the corresponding gaps.
Observation 2:	In SA, both single-connectivity and NN-DC, the gNB-CU selects the frequencies to measure for both FR1 and FR2. The gNB-DU selects the corresponding measurement gaps.  
To enable the gNB-CU to request the gNB-DU to generate gaps for FR1 and FR2 frequencies we propose to include the Meas Config container in the CU to DU RRC Information IE, as defined in R3-182255. 
Proposal 1:	In SA, the gNB-CU includes the Meas-Config container (as defined in R3-182255) in the CU to DU RRC Information IE to request the gNB-DU to generate gaps for both FR1 and FR2.
The gNB-CU should also inform the gNB-DU on whether per-UE or per-FR gaps should be configured. This can be done by either (1) introducing an F1AP IE that explicitly indicates the gap type or (2) including this information in the Meas-Config container. We believe that the second solution is more efficient. 
Proposal 2:	The gNB-CU informs the gNB-DU about the gap type (per-UE or per-FR) using the Meas-Config container.

Based on the proposals above, the (simplified) call-flow for creating the UE context and configuring the UE measurement in SA single-connectivity is shown in Figure 1.


Figure 1: Measurements configuration in SA single-connectivity. 
1. The gNB-CU sends the UE Context Setup Request with the Meas-Config and UE-Capability-RAT-Container-List to the gNB-DU. The Meas-Config container may include both FR1 and FR2 frequencies. The container also indicates whether per-UE or per-FR gaps need to be configured. 
2. The gNB-DU generates the UE context and the measurement gaps for FR1 and FR2 (either one gap for both or separate gaps, depending on UE capability and network implementation). It replies with UE Context Setup Response, including Gap-Offset and CellGroupConfig.
3. The gNB-CU sends the RRC-Reconfiguration message to the UE. 
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the measurement configuration for the split architecture in SA. 
[bookmark: _GoBack]Proposal 1:	In SA, the gNB-CU includes the Meas-Config container (as defined in R3-182255) in the CU to DU RRC Information IE to request the gNB-DU to generate gaps for both FR1 and FR2.
Proposal 2:	The gNB-CU informs the gNB-DU about the gap type (per-UE or per-FR) using the Meas-Config container.
Proposal 3:	RAN3 is kindly asked to agree with the TP in Annex I.
References
[bookmark: _Ref484067741][bookmark: _Ref174151459][bookmark: _Ref189809556]TS 38.331, NR; Radio Resource Control (RRC) protocol.
TS 38.133, NR; Requirements for support of radio resource management.
TS 38.473 v15.1.0, NG-RAN; F1 application protocol.
Annex I: TP for BL CR to TS 38.473
Start of Text Proposal 1 for TS 38.473
[bookmark: _Toc502835601][bookmark: _Toc502837282]9.3.1.25	CU to DU RRC Information
This IE contains the RRC Information that are sent from gNB-CU to gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SCG-Config-Info
	O
	
	OCTET STRING
	SCG-Config-Info, as defined in TS 38.331 [8].

	UE Radio capabilities
	M
	
	OCTET STRING
	UE-CapabilityRAT-ContainerList, as defined in TS 38.331 [8].

	Handover Preparation Information
	O
	
	OCTET STRING
	HandoverPreparationInformation, as defined in TS 38.331 [8].

	Meas-Config 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 (without MeasGapConfig). 
For EN-DC, includes the list of FR2 frequencies (via the NR-FreqInfo IE) for which the gNB-CU requests the gNB-DU to generate gaps. 
For SA, includes the list of FR1 and/or FR2 frequencies (via the NR-FreqInfo IE) for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).



[bookmark: _Hlk510365717]9.3.1.26	DU to CU RRC Information
This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CellGroupConfig
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].

	Gap Offset
	O
	
	OCTET STRING
	Gapoffset MeasGapConfig as to be defined in TS 38.331 [8]. For EN-DC, includes the gaps for the FR2 frequencies, as requested by the gNB-CU via Meas-Config IE. For SA, includes the gaps for the FR1 and/or FR2 frequencies, as requested by the gNB-CU via Meas-Config IE and according to the requested gap type (per-UE or per-FR).



Start of Text Proposal 2 for TS 38.473
-- C

Candidate-SpCell-Item ::= SEQUENCE {
	candidate-SpCell-ID			NRCGI	,
	iE-Extensions	ProtocolExtensionContainer { { Candidate-SpCell-ItemExtIEs } }	OPTIONAL,
	...
}

Candidate-SpCell-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

Cause ::= CHOICE {
	radioNetwork		CauseRadioNetwork,
	transport			CauseTransport,
	protocol			CauseProtocol,
	misc				CauseMisc,
	...
}

CauseMisc ::= ENUMERATED {
	control-processing-overload,
	not-enough-user-plane-processing-resources,
	hardware-failure,
	om-intervention,
	unspecified,
...
}

CauseProtocol ::= ENUMERATED {
	transfer-syntax-error,
	abstract-syntax-error-reject,
	abstract-syntax-error-ignore-and-notify,
	message-not-compatible-with-receiver-state,
	semantic-error,
	abstract-syntax-error-falsely-constructed-message,
	unspecified,
	...
}

CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	rlc-failure,
	unknown-or-already-allocated-gnb-cu-ue-f1ap-id,
	unknown-or-already-allocated-gnd-du-ue-f1ap-id,
	unknown-or-inconsistent-pair-of-ue-f1ap-id,
	interaction-with-other-procedure,
	not-supported-qci-Value,
	action-desirable-for-radio-reasons,
	no-radio-resources-available,
	procedure-cancelled,
	normal-release,
	...
}

CauseTransport ::= ENUMERATED {
	unspecified, 
	transport-resource-unavailable,
	...
}



CellGroupConfig ::= OCTET STRING

Cells-Failed-to-be-Activated-List-Item ::= SEQUENCE {
	nRCGI				NRCGI,
	cause				Cause,
	iE-Extensions		ProtocolExtensionContainer { { Cells-Failed-to-be-Activated-List-ItemExtIEs } }	OPTIONAL,
	...
}

Cells-Failed-to-be-Activated-List-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

Cells-to-be-Activated-List-Item ::= SEQUENCE {
	nRCGI		NRCGI,
	nRPCI		NRPCI		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { Cells-to-be-Activated-List-ItemExtIEs} }	OPTIONAL,
	...
}

Cells-to-be-Activated-List-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

Cells-to-be-Deactivated-List-Item ::= SEQUENCE {
	nRCGI			NRCGI	,
	iE-Extensions				ProtocolExtensionContainer { { Cells-to-be-Deactivated-List-ItemExtIEs } }	OPTIONAL,
	...
}

Cells-to-be-Deactivated-List-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

CriticalityDiagnostics ::= SEQUENCE {
	procedureCode					ProcedureCode														OPTIONAL,
	triggeringMessage				TriggeringMessage													OPTIONAL,
	procedureCriticality			Criticality															OPTIONAL,
	transactionID					TransactionID														OPTIONAL,
	iEsCriticalityDiagnostics		CriticalityDiagnostics-IE-List										OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer {{CriticalityDiagnostics-ExtIEs}}		OPTIONAL,
	...
}

CriticalityDiagnostics-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1.. maxnoofErrors)) OF CriticalityDiagnostics-IE-Item

CriticalityDiagnostics-IE-Item ::= SEQUENCE {
	iECriticality			Criticality,
	iE-ID					ProtocolIE-ID,
	typeOfError 			TypeOfError,
	iE-Extensions			ProtocolExtensionContainer {{CriticalityDiagnostics-IE-Item-ExtIEs}}	OPTIONAL,
	...
}

CriticalityDiagnostics-IE-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

CUtoDURRCInformation ::= SEQUENCE {
	cG-ConfigInfo						CG-ConfigInfo						OPTIONAL,
	uE-CapabilityRAT-ContainerList		UE-CapabilityRAT-ContainerList		OPTIONAL,
	meas-Config							Meas-Config							OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { CUtoDURRCInformation-ExtIEs} } OPTIONAL,
	...
}

CUtoDURRCInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

Start of Text Proposal 3 for TS 38.473
-- M

MIB-message ::= OCTET STRING
Meas-Config ::= OCTET STRING

End of Text Proposal for TS 38.473
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