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1   Introduction
In RAN3#100 meeting, there was an agreement to use RETRIEVE UE CONTEXT procedure also for RRC Reestablishment.

In the paper, we discuss the data forwarding issue for UE reestablishment case and the new gNB retrieves the UE context from the old gNB successfully.
2   Discussion

During handover execution, PDCP SN is maintained on a bearer basis in both source gNB and target gNB. The source gNB will inform the target gNB of the transmission status of PDCP SN for both UL and DL PDCP SDUs. Both UL and DL user data can be forwarded from the source gNB to the target gNB.  For RLC AM bearer, the PDCP SN report scheme can avoid retransmission of the acknowledged packets while data forwarding can ensure in-sequence delivery and. 
Currently, RAN3 has agreed to use RETRIEVE UE CONTEXT procedure also for RRC Reestablishment.. It becomes feasible to support data forwarding function for UEs in case of RRC reestablishment.
For inactive UE, if loss of DL data shall be prevented, the new serving gNB will send the data forwarding addresses to the anchor gNB by the DATA FORWARDING ADDRESS INDICATION message. So that the anchor gNB can transfer the pending data to the new serving gNB.
For UE with RRC reestablishment and successful retrieved UE context, if there are also pending DL data at the old gNB. The DATA FORWARDING ADDRESS INDICATION procedure can also be used to transfer the data forwarding addresses to the old gNB in the reestablishment case. Consequently, data loss in case of UE RRC reestablishment can be avoid.
Proposal 1: It is proposed to use DATA FORWARDING ADDRESS INDICATION procedure to support data forwarding for Reestablishment UE with successful retrieved UE context.
Currently, the Data Forwarding Address Indication procedure for inactive UE is designed as per PDU session level data forwarding address transfer.

	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

	Data Forwarding Info per PDU Session Resources
	
	1
	
	
	YES
	reject

	>Data Forwarding Info per PDU Session Resources Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>DL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	
	–
	


To support data forwarding for RRC reestablishment UEs, this procedure should be extended to support per DRB level data forwarding address transfer.  The simplest way is to reuse the IE structure in Handover Request Acknowledge message. This needs to remove the current data forwarding addresses defined per PDU session level. 
Proposal 2: Reuse the PDU Session Resources Admitted List IE in Handover Request Acknowledge message in Data forwarding Address Indication message. 
For handover, the SN Status Transfer procedure is used to to transfer the uplink/downlink PDCP SN and HFN status for each DRB subject to data forwarding to enable in-sequence user data delivery at the target node. It is also needed to reuse the SN STATUS TRANSFER procedure for RRC reestablishment UE for the same purpose.
Proposal 3: It is proposed to reuse SN STATUS TRANSFER procedure to support in sequence user data delivery for RRC Reestablishment UE. 
Based on the above justification, the complete flows are provided as below figure.
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Figure.1 Data forwarding for re-establishment UE with successful UE context fetch
3   Conclusion

In this paper, we discussed how to support the data forwarding to support reestablishment procedure with context fetch, and we have the following proposals:

Proposal 1: It is proposed to use DATA FORWARDING ADDRESS INDICATION procedure to support data forwarding for Reestablishment UE with successful retrieved UE context.
Proposal 2: Reuse the PDU Session Resources Admitted List IE in Handover Request Acknowledge message in Data forwarding Address Indication message.. 

Proposal 3: It is proposed to reuse SN STATUS TRANSFER procedure to support in sequence user data delivery for RRC Reestablishment UE. 
The corresponding stage 3 TP is provided in annex.
4   Annex –Text Proposal to 38.423 BL CR
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.2.2
SN Status Transfer

8.2.2.1
General

The purpose of the SN Status Transfer procedure is to transfer the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status either, from the source to the target NG-RAN node during an Xn handover, or after retrieval of a UE context for RRC reestablishment, for each respective DRB of the source DRB configuration for which PDCP SN and HFN status preservation applies.

The procedure uses UE-associated signalling.

8.2.2.2
Successful Operation
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Figure 8.2.2.2-1: SN Status Transfer, successful operation

8.2.2.3
Unsuccessful Operation

Not applicable.

8.2.2.4
Abnormal Conditions

If the target NG-RAN node receives this message for a UE for which no prepared handover exists at the target NG-RAN node, the target NG-RAN node shall ignore the message.

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
8.2.6
Data Forwarding Address Indication

8.2.6.1
General

For the retrieval of a UE context, the Data Forwarding Address Indication procedure is used to provide forwarding addresses from the new NG-RAN node to the old NG-RAN node for all PDU session resources successfully established at the new NG-RAN node for which forwarding was requested.
The procedure uses UE-associated signalling.

8.2.6.2
Successful Operation
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Figure 8.2.6.2-1: Data Forwarding Address Indication, successful operation

The Data Forwarding Address Indication procedure is initiated by the new NG-RAN node. Sending the DATA FORWARDING ADDRESS INDICATION message, the new NG-RAN node informs the old NG-RAN node of successfully established PDU Session Resource contexts and successfully accepted DRB configurations to which DL or UL user data pending at the old NG-RAN node can be forwarded. 

Upon reception of the DATA FORWARDING ADDRESS INDICATION message, the old NG-RAN node should forward pending DL or UL user data to the indicated TNL addresses.

8.2.6.3
Unsuccessful Operation

Not applicable.

8.2.6.4
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
9.1.1.11
DATA FORWARDING ADDRESS INDICATION

This message is sent by the new NG-RAN node to transfer data forwarding information to the new NG-RAN node.

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
	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

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
9.3.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for XnAP.

--

-- **************************************************************

XnAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ActivationIDforCellActivation,


ActivationIDforCellActivation,


AMF-Pool-Information,


AMF-UE-NGAP-ID,


AS-SecurityInformation,


AssistanceDataForRANPaging,


Cause,


CellAssistanceInfo-NR,


CPTransportLayerInformation,


CriticalityDiagnostics,



DRBsSubjectToStatusTransfer-List,

DRBToQoSFlowMapping-List,

E-UTRA-CGI,


GlobalNG-RANNode-ID,

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
FROM XnAP-Containers


id-ActivatedServedCells,


id-ActivationIDforCellActivation,


id-AMF-Pool-Information,


id-AssistanceDataForRANPaging,


id-Cause,


id-cellAssistanceInfo-NR,


id-ConfigurationUpdateInitiatingNodeChoice,


id-UEContextID,


id-CriticalityDiagnostics,




id-DRBsSubjectToStatusTransfer-List,


id-GlobalNG-RAN-node-ID,


id-GUAMI,


id-List-of-served-cells-E-UTRA,


id-List-of-served-cells-NR,


id-LocationReportingInformation,

id-MAC-I,


id-MaskedIMEISV,


id-M-NG-RANnodeUEXnAPID,


id-new-NG-RAN-Cell-Identity,

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
-- **************************************************************

--

-- DATA FORWARDING ADDRESS INDICATION

--

-- **************************************************************

DataForwardingAddressIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ DataForwardingAddressIndication-IEs}},


...

}

DataForwardingAddressIndication-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-PDUSessionResourcesAdmitted-List

CRITICALITY ignore
TYPE PDUSessionResourcesAdmitted-List


PRESENCE mandatory}|


{ ID id-PDUSessionResourcesNotAdmitted-List

CRITICALITY ignore
TYPE PDUSessionResourcesNotAdmitted-List

PRESENCE optional }
,


...

}

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
9.3.5
Information Element definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

XnAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-AreaOfInterest-Item,



id-DataForwardingResponseDRBItem,

id-DRBsSubjectToStatusTransfer-Item,


id-DRBToQoSFlowMapping-Item,


id-PDUSessionResourceAdmittedResponseTransferItem,

<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
-- D















<<<<<<<<<<<<<<<<<<<< Next Proposal >>>>>>>>>>>>>>>>>>>>
9.3.7
Constant definitions

-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-ActivatedServedCells



















ProtocolIE-ID ::= 0

id-ActivationIDforCellActivation
















ProtocolIE-ID ::= 1

id-AMF-Pool-Information



















ProtocolIE-ID ::= 2

id-AreaOfInterest-Item



















ProtocolIE-ID ::= 3

id-AssistanceDataForRANPaging

















ProtocolIE-ID ::= 4

id-Cause






















ProtocolIE-ID ::= 5

id-cellAssistanceInfo-NR


















ProtocolIE-ID ::= 6

id-ConfigurationUpdateInitiatingNodeChoice














ProtocolIE-ID ::= 7

id-CriticalityDiagnostics


















ProtocolIE-ID ::= 8


id-DataForwardingResponseDRBItem
















ProtocolIE-ID ::= 11

<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
3GPP


Active UE
New gNB
Msg3: RRC Re-est request

Old gNB
UL/DL transmission
Retrieval UE context response
Retrieval UE context request

RLF
DATA FORWARDING ADDRESS INDICATION
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