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1   Introduction
In RAN3#100 meeting, there was an agreement in [1] to use RETRIEVE UE CONTEXT procedure also for RRC reestablishment. According to the latest stage 2 specification in [2], the DATA FORWARDING ADDRESS INDICATION has been used for support of data forwarding for this case.
This document discuss the remaining issues in stage 3 and stage 2 specs for support of data forwarding for RRC reestablishment UE.
2   Discussion

For handover, the SN Status Transfer procedure is used 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. For RRRC reestablishment case with UE context retrieval, data forwarding from the source gNB to the target gNB has been supported. And in-sequence user data delivery is also necessary. 
Therefore, it is also needed to send the SN transfer status to the new serving node by SN STATUS TRANSFER message for RRC reestablishment case.
Based on the above justification, the overall flows in stage 2 spec should be updated to add the SN Status Transfer Step, as illustrated in below Figure.
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Figure.1 Data forwarding for re-establishment UE with successful UE context fetch

For stage 3, we need to extend the purpose of the SN Status Transfer procedure as well.

Proposal 1: To update message flows in stage 2 spec and the procedural text in stage 3 spec to support in sequence user data delivery for RRC reestablishment UE. 
The second correction is that when Data forwarding Address Indication is used for RRC reestablishment case, both DL or UL data forwarding should be supported. While in current procedural text and tabular it only supports the DL data case. This should be corrected as well.

Proposal 2: To update the Data Forwarding Address Indication procedure in stage 3 spec for support of UL data forwarding.
3   Conclusion

In this paper, we discuss the remaining data forwarding issues for support of RRC re-establishment case, and have the following proposals:

Proposal 1: To update message flows in stage 2 spec and the procedural text in stage 3 spec to support in sequence user data delivery for RRC reestablishment UE. 
Proposal 2: To update the Data Forwarding Address Indication procedure in stage 3 spec for support of UL data forwarding.

The corresponding stage 3 TP and stage 2 TP are provided in annex and [3].
4   Reference
[1] R3-183497, UE Context Fetch Procedure in Xn, Samsung, KT Corp., QC Incorporated, Nokia, Nokia Shanghai Bell
[2] 38.300 v15.3.1 NR; NR and NG-RAN Overall Description.
[3] R3-186484, (TP for BL CR for TS 38.300): Support of data forwarding for RRC reestablishment UE.
5   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, between the NG-RAN nodes involved in dual connectivity, 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.

If the SN Status Transfer procedure is applied in the course of dual connectivity in the subsequent specification text

-
the behaviour of the NG-RAN node from which the DRB context is transferred, i.e. the NG-RAN node involved in dual connectivity from data forwarding, is specified by the behaviour of the "source NG-RAN node",

-
the behaviour of the NG-RAN node to which the DRB context is transferred, i.e., the NG-RAN node involved in dual connectivity to which data is forwarded, is specified by the behaviour of the "target NG-RAN node".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

The source NG-RAN node initiates the procedure by stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs towards the 5GC and sending the SN STATUS TRANSFER message to the target NG-RAN node at the time point when it considers the transmitter/receiver status to be frozen. The target NG-RAN node using full configuration for this handover as per TS 38.300 [9] shall ignore the information received in this message.

For each DRB for which PDCP-SN and HFN status preservation applies, the source NG-RAN node shall include the DRB ID IE, the UL COUNT Value IE and the DL COUNT Value IE within the DRBs Subject to Status Transfer List IE in the SN STATUS TRANSFER message.

The source NG-RAN node may also include in the SN STATUS TRANSFER message the missing and the received uplink SDUs in the Receive Status of UL PDCP SDUs IE for each DRB for which the source NG-RAN node has accepted the request from the target NG-RAN node for uplink forwarding.
For each DRB in the DRBs Subject to Status Transfer List IE, the target NG-RAN node shall not deliver any uplink packet which has a PDCP-SN lower than the value contained within the UL Count Value IE.

For each DRB in the DRBs Subject to Status Transfer List IE, the target NG-RAN node shall use the value of the PDCP SN contained within the DL COUNT Value IE for the first downlink packet for which there is no PDCP-SN yet assigned.

If the Receive Status of UL PDCP SDUs IE is included for at least one DRB in the SN STATUS TRANSFER message, the target NG-RAN node may use it in a Status Report message sent to the UE over the radio interface.
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.
For MR-DC with 5GC, the Data Forwarding Address Indication procedure is used to provide forwarding addresses from the M-NG-RAN node to the S-NG-RAN node as specified in TS 37.340 [8],
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 for UE context retrieval
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Figure 8.2.6.2-2: Data Forwarding Address Indication, successful operation for MR-DC with 5GC

UE Context Retrieval

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 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.

MR-DC with 5GC

The Data Forwarding Address Indication procedure is initiated by the M-NG-RAN node. 

Upon reception of the DATA FORWARDING ADDRESS INDICATION message, the S-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 old NG-RAN node, or by the M-NG-RAN node to provide data forwarding address information to the S-NG-RAN node.

Direction: new NG-RAN node ( old NG-RAN node, M-NG-RAN node ( S-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

	Data Forwarding Info per PDU Session Resources List
	
	1
	
	
	YES
	reject

	>Data Forwarding Info per PDU Session Resources Item
	
	1..<maxnoofPDUSessions>
	
	
	–
	

	>>PDU Session ID 
	M
	
	9.2.3.18
	
	–
	

	>>Data Forwarding Info from target NG-RAN node
	O
	
	9.2.1.16
	
	–
	


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>
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