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1. Introduction
During the previous RAN3 meetings, the following agreements were achieved on avoiding multiple data forwarding path.
RAN3#121
· The target MN needs to know the direct path availability of S-SN<-> T-SN(existing IE) and that of S-MN<->T-SN(new IE or codepoint) in order to have correct behavior for data forwarding handling.

· The target MN needs to know whether a bearer is S-SN terminated or S-MN terminated (the target MN knows this from the RRC container).

· Introduce a new IE or a new codepoint in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.

RAN3#121bis
· WA (depending on further gain-effort analysis): The information the source MN needs to know via Handover Request ACK: the direct path availability of S-SN<-> T-SN

· The introduced IEs for avoiding multiple data forwarding path, if needed, are applicable to direct data forwarding at the DC to DC handover and CHO with DC.
In this contribution, our considerations on the leftover issues are discussed and the corresponding TP to BLCR TS38.423 are given.

2. Discussion
2.1 Information to the source MN for avoiding multiple data forwarding path and direct data forwarding

At the last RAN3#121bis meeting, the following WA was agreed:
· WA (depending on further gain-effort analysis): The information the source MN needs to know via Handover Request ACK: the direct path availability of S-SN<-> T-SN

The source MN needs to know the information to avoid multiple data forwarding path. For example, in case 2 in the following table, the source MN needs to forward the received TNL address to the S-SN for T-SN terminated bearers, and in case 3 the source MN assign data forwarding TNL address for T-SN terminated bearers and sends the assigned TNL to the S-SN. So the source MN needs to know the direct path availability of S-SN<->T-SN in order to have correct behavior.
	Cases
	Direct Path Availability
	Data forwarding path 
	Behavior of the target MN
	Behavior of the source MN

	1
	S-SN<-> T-SN: Avail

S-MN<->T-SN: Avail
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the S-MN

Info to S-MN: Provide the direct path availability between T-SN and S-SN
For S-MN terminated bearer:

Transmit the TEID of the T-SN to the S-MN
	For S-SN terminated bearer:

Transmit the received TEID of the T-SN to the S-SN 



	2
	S-SN<-> T-SN: Avail.

S-MN<-> T-SN Not Avail.
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the source MN

Info to S-MN: Provide the direct path availability between T-SN and S-SN
For S-MN terminated bearer: 

Assign TEID and transmit it to the S-MN
	For S-SN terminated bearer:

Transmit the received TEID of the T-SN to the S-SN 

	3
	S-SN<-> T-SN: Not Avail

S-MN<-> T-SN: Avail.
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	For S-SN terminated bearer:

Transmit the TEID of the T-SN to the S-MN 

For S-MN terminated bearer:

Transmit the TEID of the T-SN to the S-MN
	For S-SN terminated bearer:

Assign TEID and transmit it to the S-SN, and forward the data received from S-SN to the received TEID from T-MN.



The source MN also know the following information based on the current specification

Whether direct data forwarding path between the source MN and the target MN is available. Because it’s the source MN to decide whether direct data forwarding path is available between the source MN and the target MN.
Whether direct data forwarding path between the source SN and the target MN is available.
The only missing information in the source MN is whether a PDU session or a DRB is terminated at the target MN or at the target SN to avoid multiple data forwarding path and for DC-to-DC handover.
There are two alternatives:

· Alternative 1: The granularity of the Direct data forwarding path availability is per PDU session level.
· Alternative 2: The target MN transmit the information of a bearer terminated at the T-MN or at the T-SN to the source MN.
For Alternative 1, 

· The Direct data forwarding path availability is yes if a PDU session is terminated at the T-SN and the availability between S-SN<->T-SN is available. 
· The Direct data forwarding path availability is yes if a PDU session is terminated at the T-MN and the availability between S-SN<->T-MN is available.
There is also proposal at last meeting to have DRB level Direct forwarding path availability. This is not needed. The reason is clarified as below.

· In case of no PDU session split, all the DRBs for one PDU session will be terminated at the same node at the target side.
· In case of PDU session split, two PDU sessions will be provided in the HANDOVER REQUEST ACKNOWLEDGE message (i.e. the Secondary Data Forwarding Info from target NG-RAN node List IE in the PDU Session Resources Admitted List IE).  So PDU session level granularity is enough as well in this case.
Therefore, if the source MN knows the PDU session level direct forwarding path availability, the source MN can have right behavior for avoiding multiple data forwarding path and supporting direct data forwarding from DC-to-DC.
It is proposed to agree the following proposals:

Proposal 1: The information the source MN needs to know via Handover Request ACK: the direct path availability of S-SN<-> target node per PDU session level.

2.2 How to indicate the direct path availability between target SN and the source MN
There are two options to indicate the direct path availability between T-SN and S-MN in SN Addition Request ACK message.
· Option1: Introduce a new IE 
· Option2: Introduce new codepoint for the current IE.
And there are four cases of whether there is a direct path between S-SN and T-SN and a direct path between S-MN and T-SN, which should be identified by the T-MN to do path determination.
· Case1: S-SN<-> T-SN: Avail  and  S-MN<->T-SN: Avail

· Case2: S-SN<-> T-SN: Avail only

· Case3: S-SN<-> S-MN: Avail only

· Case4: S-SN<-> T-SN: not Avail and S-SN<-> S-MN: not Avail
We prefer option1 for it’s more simple and straightforward. For option2, at least two new codepoints should be introduced in the current Direct Forwarding Path Availability IE to identify the first three cases above. And it refers to case4 when the Direct Forwarding Path Availability IE is not present. Moreover, the more clarification or description of the current codepoint and the new codepionts are needed to identify the cases above. 
Observation: Option1 is simple and straightforward.
Proposal 2: Change the agreement into “Introduce a new IE in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.”

3. Conclusion

Based on the above, RAN3 is requested to discuss and agree on the following proposal:
Proposal 1: The information the source MN needs to know via Handover Request ACK: the direct path availability of S-SN<-> target node per PDU session level.

Observation: Option1 is simple and straightforward.
Proposal 2: Change the agreement into “Introduce a new IE in SN Additional Request ACK to indicate to the target MN about the direct path availability between target SN and source MN.”

4. Text Proposal to TS 38.423

--------------------------------------------------Start of the change------------------------------------------------

8.2.1
Handover Preparation

8.2.1.1
General

This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.

The procedure uses UE-associated signalling.

8.2.1.2
Successful Operation
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Figure 8.2.1.2-1: Handover Preparation, successful operation
---------------------------------------------- Unmodified Text Omitted ------------------------------------------
For each PDU session for which the target NG-RAN node decides to admit the data forwarding for at least one QoS flow, the target NG-RAN node may include the PDU Session level DL data forwarding UP TNL Information IE within the Data Forwarding Info from target NG-RAN node IE in the PDU Session Resource Admitted Info IE contained in the PDU Session Resources Admitted List IE in the HANDOVER REQUEST ACKNOWLEDGE message.

For each QoS flow for which the source NG-RAN node has not yet received the SDAP end marker packet if QoS flow re-mapping happened before handover, the source NG-RAN node shall include the UL Forwarding Proposal IE within the Data Forwarding and Offloading Info from source NG-RAN node IE in the HANDOVER REQUEST message, and if the target NG-RAN node decides to admit uplink data forwarding for at least one QoS flow, the target NG-RAN node may include the PDU Session Level UL Data Forwarding UP TNL Information IE in the Data Forwarding Info from target NG-RAN node IE in the PDU Session Resources Admitted Item IE contained in the PDU Session Resources Admitted List IE in the HANDOVER REQUEST ACKNOWLEDGE message to indicate that it accepts the uplink data forwarding.
For each PDU session resource successfully setup at the target NG-RAN, the target NG-RAN node may allocate resources for additional Xn-U PDU session resource GTP-U tunnels, indicated in the Secondary Data Forwarding Info from target NG-RAN node List IE.
If the direct data forwarding path is available between the target node and the source S-NG-RAN node for the PDU session, the target M-NG-RAN node shall include the Direct Forwarding Path Availability IE in the Data Forwarding Info from target NG-RAN node IE or in the Secondary Data Forwarding Info from target NG-RAN node IE corresponding to the target node in the HANDOVER REQUEST ACKNOWLEDGE message.
---------------------------------------------------- Next Change ---------------------------------------------------
9.2.1.16
Data Forwarding Info from target NG-RAN node

This IE contains TNL information for the establishment of data forwarding tunnels towards the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flows Accepted For Data Forwarding List
	
	1
	
	

	>QoS Flows Accepted For Data Forwarding Item
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.2.3.10
	

	PDU Session level DL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U DL SDAP SDUs to the target node.

	PDU Session level UL data forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	To forward NG-U UL SDAP SDU to the target node.

	Data Forwarding Response DRB List
	
	0..1
	
	

	>Data Forwarding Response DRB Item
	
	1..<maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

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

	>>UL Forwarding UP TNL Information
	O
	
	UP Transport Layer Information 9.2.3.30
	

	Direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target node and source S-NG-RAN node for the PDU session.


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs. Value is 32.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.


---------------------------------------------------- Next Change ---------------------------------------------------
9.1.2.2
S-NODE ADDITION REQUEST ACKNOWLEDGE

This message is sent by the S-NG-RAN node to confirm the M-NG-RAN node about the S-NG-RAN node addition preparation.
Direction: S-NG-RAN node ( M-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
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU Session Resources Admitted To Be Added List
	
	1
	
	
	YES
	ignore

	>PDU Session Resources Admitted To Be Added Item
	
	1 .. <maxnoofPDUSessions>
	
	NOTE: If neither the 
PDU Session Resource Setup Response Info – SN terminated IE 

nor the

PDU Session Resource Setup Response Info – MN terminated IE
is present in a PDU Session Resources Admitted to be Added Item IE, abnormal conditions as specified in clause 8.3.1.4 apply.
	–
	

	>>PDU Session ID
	M
	
	9.2.3.18
	
	–
	

	>>PDU Session Resource Setup Response Info – SN terminated
	O
	
	9.2.1.6
	
	–
	

	>>PDU Session Resource Setup Response Info – MN terminated
	O
	
	9.2.1.8
	
	–
	

	PDU Session Resources Not Admitted List
	O
	
	
	
	YES
	ignore

	>PDU Session Resources Not Admitted List – SN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	>PDU Session Resources Not Admitted List – MN terminated
	O
	
	PDU Session Resources Not Admitted List

9.2.1.3
	
	–
	

	S-NG-RAN node to M-NG-RAN node Container
	M
	
	OCTET STRING
	Includes the CG-Config message or the CG-CandidateList message as defined in subclause 11.2.2 of TS 38.331 [10].
	YES
	reject

	Admitted Split SRBs
	O
	
	ENUMERATED (srb1, srb2, srb1&2, ...)
	Indicates admitted SRBs
	YES
	reject

	RRC Config Indication
	O
	
	9.2.3.72
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Location Information at S-NODE
	O
	
	Target Cell Global ID

9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore

	MR-DC Resource Coordination Information
	O
	
	9.2.2.33
	Information used to coordinate resource utilisation between M-NG-RAN node and S-NG-RAN node. 
	YES
	ignore

	Available fast MCG recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates the fast MCG recovery via SRB3 is enabled.
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target S-NG-RAN node and source NG-RAN node for intra-system handover, or between the target S-NG-RAN node and the source SN in e.g.NR-DC to NR-DC conditional handover. 
	YES
	ignore

	SCG Activation Status
	O
	
	9.2.3.155
	
	YES
	ignore

	Conditional PSCell Addition Information Acknowledge
	O
	
	
	
	YES
	ignore

	>Candidate PSCell List
	
	1
	
	
	–
	

	>>Candidate PSCell Item
	
	1 .. <maxnoofPSCellCandidate>
	
	
	–
	

	>>>PSCell ID
	M
	
	NR CGI 9.2.2.7
	
	–
	

	Direct Forwarding Path Availability with source M-NG-RAN node 
	O
	
	ENUMERATED (direct path available, …)
	Indicates direct forwarding path is available between the target S-NG-RAN node and source M-NG-RAN node.
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions. Value is 256

	maxnoofPSCellCandidate
	Maximum no, of PSCell candidate. Value is 8



---------------------------------------------------- Next Change ---------------------------------------------------
9.3.5
Information Element definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

---------------------------------------------- Unmodified Text Omitted ------------------------------------------
DataForwardingInfoFromTargetNGRANnode ::= SEQUENCE {


qosFlowsAcceptedForDataForwarding-List

QoSFLowsAcceptedToBeForwarded-List,

pduSessionLevelDLDataForwardingInfo

UPTransportLayerInformation



OPTIONAL,

pduSessionLevelULDataForwardingInfo

UPTransportLayerInformation



OPTIONAL,

dataForwardingResponseDRBItemList

DataForwardingResponseDRBItemList
OPTIONAL,


iE-Extension

ProtocolExtensionContainer { {DataForwardingInfoFromTargetNGRANnode-ExtIEs} }
OPTIONAL,


...

}

DataForwardingInfoFromTargetNGRANnode-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {

{ ID id-DirectForwardingPathAvailability
CRITICALITY ignore

TYPE DirectForwardingPathAvailability

PRESENCE optional },

...

}

-----------------------------------------------------End of the change-----------------------------------------------
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