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1   Introduction
In RAN2#102 meeting, there was an agreement to support RNAU without context relocation:

b.
RAN2 preference for RAN3 to support RNAU without context relocation, under the assumption that there is no major RAN2 impact.

And a LS was sent to RAN3 for this purpose in [1]. In this document, we would like to discuss the RAN3 impacts.

2   Discussion

LS [1] from RAN2 states that, 

“After discussing and confirming the above procedure with SA3, RAN2 has concluded that the current serving gNB can send msg4 in step-4 only after the current serving gNB receives a new security key from AMF (at the end of path switch procedure). This was necessary to fulfill the 2-hop security requirement from SA3 during RNAU procedure. 
Since waiting for the completion of path switch procedure introduces additional latency and UE power consumption during RNAU procedure, RAN2#102 has agreed on the following:

RAN2 preference for RAN3 to support RNAU without context relocation, under the assumption that there is no major RAN2 impact.
The above agreement implies that the RRC release message in step-4 will be generated by the last serving gNB and delivered by the current serving gNB.”
To support periodic RNAU without UE context relocation as indicated in the LS, we observe the following procedures:
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Figure 1: illustration of periodic RNAU without UE context relocation procedure
Proposal 1: it is proposed to capture the stage 2 procedure for periodic RNAU without UE context relocation in 38.300.

To support this procedure in stage 3, two RAN3 impacts are foreseen:
· Transferring the intention of RNAU to the last serving gNB.
The last serving gNB shall be informed with the intention of Retrieve UE context in case of periodic RNAU. So that the last serving gNB can decides whether the UE context should be relocated or not. A dedicated cause value of RNAU in Retrieve UE context could be used for this purpose. Then, the last serving gNB can judge whether it is a periodic RNAU or not by judging if the new cell identifier is within RNA.

Proposal 2: A dedicated cause value is used by the new gNB to inform the last serving gNB that the incoming Retrieve UE Context message is triggered by RNAU.
· RRC Release message forwarding from last serving gNB to the new gNB.
In LS [1], it is also said that “the RRC release message in step-4 will be generated by the last serving gNB and delivered by the current serving gNB.” Therefore, in periodic RNAU, if the UE context is not relocated, the last serving gNB will generate the RRC release message and send it to the new serving gNB in RETRIEVE UE CONTEXT RESPONSE message. The new serving gNB will forward the RRC release message to the UE. 
Proposal 3: The RRC release message is forwarded to the new serving gNB in RETRIEVE UE CONTEXT RESPONSE message.

3   Conclusion
In this paper, we discussed how to support the RNAU without context relocation, and we have the following proposal:
Proposal 1: it is proposed to capture the stage 2 procedure for periodic RNAU without UE context relocation in 38.300.

Proposal 2: A dedicated cause value is used by the new gNB to inform the last serving gNB that the incoming Retrieve UE Context message is triggered by RNAU.

Proposal 3: The RRC release message is forwarded to the new serving gNB in RETRIEVE UE CONTEXT RESPONSE message.
The stage 2 CR is provided in [2].

The corresponding stage 3 TP is provided in annex.
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5   Annex – TP to 38.423 BL CR
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.2.4

Retrieve UE Context

8.2.4.1

General

The purpose of the Retrieve UE Context procedure is to retrieve the UE context from the old NG-RAN node and transfer it to the NG-RAN node where the UE RRC Connection has been requested to be established.

The procedure uses UE-associated signalling.

8.2.4.2

Successful Operation
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Figure 8.2.4.2-1: Retrieve UE Context, successful operation

The new NG-RAN node initiates the procedure by sending the RETRIEVE UE CONTEXT REQUEST message to the old NG-RAN node. 

If the old NG-RAN node is able to identify the UE context by means of the UE Context ID, and to successfully verify the UE by means of the integrity protection contained in the RETRIEVE UE CONTEXT REQUEST message, it shall respond to the new NG-RAN node with the RETRIEVE UE CONTEXT RESPONSE message.
If the Index to RAT/Frequency Selection Priority IE is contained in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall store this information and use it as defined in TS 23.501 [7].
If the Location Reporting Information IE is included in the RETRIEVE UE CONTEXT RESPONSE message, then the new NG-RAN node should initiate the requested location reporting functionality as defined in TS 38.413 [5].

If the old NG-RAN node decides not to relocate the UE context to the new NG-RAN node, the old NG-RAN node shall not include the UE context IE and shall include the RRC Response Container IE is included in the RETRIEVE UE CONTEXT RESPONSE message.
If the RRC Response Container IE is included in the RETRIEVE UE CONTEXT RESPONSE message, the new NG-RAN node shall use it as defined in TS 38.300 [9].
<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.1.1.8

RETRIEVE UE CONTEXT REQUEST

This message is sent by the new NG-RAN node to request the old NG-RAN node to transfer the UE Context to the new NG-RAN.

Direction: new NG-RAN node ( old NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	reject

	UE Context ID
	M
	
	9.2.3.40
	
	YES
	reject

	Integrity protection
	M
	
	BIT STRING (SIZE (16)) 
	ShortMAC-I either contained in the RRCConnection ResumeRequest message as defined in TS 38.331 [10])
or in the RRCConnection ResumeRequest message as defined in TS 36.331 [14])
	YES
	reject

	New Cell Identifier
	M
	
	NG-RAN Cell Identity

9.2.2.9
	The Cell Identifier of the cell where the RRC connection has been requested to be resumed or to be re-established.
	YES
	reject

	Cause
	O
	
	9.2.3.2
	
	YES
	ignore


9.1.1.9

RETRIEVE UE CONTEXT RESPONSE
This message is sent by the old NG-RAN node to transfer the UE context to the new NG-RAN node.

Direction: old NG-RAN node ( new NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	CHOICE Context Information
	
	
	
	
	YES
	reject

	> UE Context
	
	
	
	Contains the current UE context
	
	

	>>GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	>>UE Context Information Retrieve UE Context Response
	M
	
	9.2.1.13
	
	YES
	reject

	>>Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	>>Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	>>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	YES
	ignore

	>RRC Response Container
	M
	
	OCTET STRING
	Contains the  RRCRelease message with suspendConfig  IE as defined in subclause 6.2.2 of TS 38.331 [10].
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
9.2.3.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the NGAP protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(

Cell not Available,

Handover Desirable for Radio Reasons,

Handover Target not Allowed,

Invalid AMF Region ID,

No Radio Resources Available in Target Cell,

Partial Handover,

Reduce Load in Serving Cell,

Resource Optimisation Handover,

Time Critical Handover,

TXnRELOCoverall Expiry,

TXnRELOCprep Expiry,

Unknown GUAMI ID,

Unknown Local NG-RAN node UE XnAP ID,

Inconsistent Remote NG-RAN node UE XnAP ID,

Encryption And/Or Integrity Protection Algorithms Not Supported,

Protection Algorithms Not Supported,

Multiple PDU Session ID Instances,

Unknown PDU Session ID,

Unknown QoS Flow ID,

Multiple QoS Flow ID Instances,

Switch Off Ongoing,

Not supported 5QI value,

TXnDCoverall Expiry,

TXnDCprep Expiry,

Action Desirable for Radio Reasons,

Reduce Load,

Resource Optimisation,

Time Critical action,

Target not Allowed,

No Radio Resources Available,

Invalid QoS combination,

Encryption Algorithms Not Supported,

Procedure cancelled,

RRM purpose,

Improve User Bit Rate,

User Inactivity,

Radio Connection With UE Lost,

Failure in the Radio Interface Procedure,

Bearer Option not Supported,

UP integrity protection not possible, UP confidentiality protection not possible,

Unspecified,
RNA update,
…)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,

Unspecified,
…)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	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, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload,
Hardware Failure,

O&M Intervention,

Not enough User Plane Processing Resources,

Unspecified, …)
	


<<<<<<<<<<<<<<<<<<<< Next Text Proposal >>>>>>>>>>>>>>>>>>>>
<Skip unchanged part>
id-TraceActivation,

id-UEContextInfoHORequest,

id-UEContextInfoRetrUECtxtResp,

id-UEIdentityIndexValue,

id-UERANPagingIdentity,

id-XnRemovalThreshold,
id-ContextInformationChoice,
<Skip unchanged part>
RetrieveUEContextRequest-IEs XNAP-PROTOCOL-IES ::= {

{ ID id-newNG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|

{ ID id-UEContextID







CRITICALITY reject

TYPE UEContextID








PRESENCE mandatory}|
{ ID id-MAC-I








CRITICALITY reject

TYPE MAC-I










PRESENCE mandatory}|
{ ID id-new-NG-RAN-Cell-Identity



CRITICALITY reject

TYPE NG-RAN-Cell-Identity





PRESENCE mandatory}|

{ ID id-Cause







CRITICALITY ignore
TYPE Cause









PRESENCE optional},

...

}

<Skip unchanged part>
RetrieveUEContextResponse-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-newNG-RANnodeUEXnAPID




CRITICALITY ignore

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-oldNG-RANnodeUEXnAPID




CRITICALITY ignore

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-ContextInformationChoice



CRITICALITY reject

TYPE ContextInformationChoice




PRESENCE mandatory}




,


...

}

ContextInformationChoice ::= CHOICE {


ue-context






ProtocolIE-Container
{ {Configuration-UE-context} },


rrc-Response





OCTET STRING,


choice-extension




ProtocolExtensionContainer { {ContextInformationChoice-ExtIEs} },


...

}
ContextInformationChoice-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

Configuration-UE-context XNAP-PROTOCOL-IES ::= {


{ ID id-GUAMI








CRITICALITY reject

TYPE GUAMI










PRESENCE mandatory}|

{ ID id-UEContextInfoRetrUECtxtResp



CRITICALITY reject

TYPE UEContextInfoRetrUECtxtResp



PRESENCE mandatory}|


{ ID id-TraceActivation






CRITICALITY ignore

TYPE TraceActivation







PRESENCE optional }|


{ ID id-MaskedIMEISV






CRITICALITY ignore

TYPE MaskedIMEISV








PRESENCE optional }|


{ ID id-LocationReportingInformation


CRITICALITY ignore

TYPE LocationReportingInformation



PRESENCE optional }|


{ ID id-CriticalityDiagnostics




CRITICALITY ignore

TYPE CriticalityDiagnostics





PRESENCE optional },


...

}

<Skip unchanged part>

CauseRadioNetworkLayer ::= ENUMERATED {


cell-not-available,


handover-desirable-for-radio-reasons,


handover-target-not-allowed,


invalid-AMF-Region-ID,


no-radio-resources-available-in-target-cell,


partial-handover,


reduce-load-in-serving-cell,


resource-optimisation-handover,


time-critical-handover,


tXnRELOCoverall-expiry,


tTXnRELOCprep-expiry,


unknown-GUAMI-ID,


unknown-local-NG-RAN-node-UE-XnAP-ID,


inconsistent-remote-NG-RAN-node-UE-XnAP-ID,


encryption-and-or-integrity-protection-algorithms-not-supported,


protection-algorithms-not-supported,


multiple-PDU-session-ID-instances,


unknown-PDU-session-ID,


unknown-QoS-Flow-ID,


multiple-QoS-Flow-ID-instances,


switch-off-ongoing,


not-supported-5QI-value,


tXnDCoverall-expiry,


tXnDCprep-expiry,


action-desirable-for-radio-reasons,


reduce-load,


resource-optimisation,


time-critical-action,


target-not-allowed,


no-radio-resources-available,


invalid-QoS-combination,


encryption-algorithms-not-supported,


procedure-cancelled,


rRM-purpose,


improve-user-bit-rate,


user-inactivity,


radio-connection-with-UE-lost,


failure-in-the-radio-interface-procedure,


bearer-option-not-supported,


up-integrity-protection-not-possible,


up-confidentiality-protection-not-possible,


unspecified,

RNA-Update,

...

}
<Skip unchanged part>
id-UEIdentityIndexValue

















ProtocolIE-ID ::= 57
id-UERANPagingIdentity



















ProtocolIE-ID ::= 58

id-XnRemovalThreshold 



















ProtocolIE-ID ::= 59
id-ContextInformationChoice 



















ProtocolIE-ID ::= xx
END
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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