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1   Introduction
At RAN3#102 tdoc [3] (stage 2) and tdoc [4] (stage 3) were agreed to implement the solution 1 for the RAN-triggered PDU session split. This was further acknowledged feasible by CT4. 
The stage 2 is shown below:

When the MN decides to split the PDU session into two NG-U tunnels, the MN sends the SN Addition/Modification Request message including UPF UL TEID address used at MN. Later on, if the MN receives the new UL TEID in the PDU Session Modification Confirm message, the MN will decide to either use the new UL TEID by itself or provide the new UL TEID to SN.
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Figure 10.x.x-1: PDU Session Split at UPF during RAN initiated PDU session resource modify

1-2. The MN decides to split PDU session, it uses the secondary Node Addition procedure or secondary node modification procedure, including current UPF UL NG-U tunnel used at MN.
3-6. The SN buffers the first packets received from the UE until it receives indication that the MN has delivered all UL packets from the source side to UPF. Then SN starts delivering UL packets to UPF using the UPF UL TEID address used at MN received during the SN Addition Request.

NOTE: How SN is made aware shall be discussed (e.g. over XnAP or UL PDU session tunnel).

7-8. The MN uses PDU Session Resource Modify Indication to inform 5GC the PDU session is split into two tunnels, and request an Additional UL tunnel, and indicate which QoS flows are associated with which DL/UL tunnel. 5GC confirms with PDU Session Resource Modify Confirm.

9-10. If the MN receives the new UL TEID in the PDU Session Modify Confirm message, the MN will either use the UL TEID by itself and then the step 9 and step 10 (i.e., SN Modification procedure) are not needed, or provide the new UL TEID to SN in a subsequent SN Modification Request message and then the SN switches to use the new UL TEID to deliver UL packets.

Two corrections are necessary and proposed in this paper:
· Alignment of stage 2 with stage 3

· Resolution of the pending NOTE for informing the target NG-RAN node of end of transmission of UL packets.

2   Description

Alignment of stage 2 with stage 3
The current stage 2 is not completely aligned with stage 3. Stage 2 mentions in steps 7-8 that:
The MN uses PDU Session Resource Modify Indication to inform 5GC the PDU session is split into two tunnels, and request an Additional UL tunnel, and indicate which QoS flows are associated with which DL/UL tunnel. 5GC confirms with PDU Session Resource Modify Confirm
This is not correct because the PDU Session Resource Modify Indication message includes in the PDU Session Resource Modify Indication Transfer container the DL UP TNL Information IE which contains the mapping between QoS flows and currently assigned DL TEID only and not UL TEID:
9.3.2.1
UP TNL Information
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UP TNL Information
	M
	
	
	

	>Single TNL Info
	
	
	
	

	>>UP Transport Layer Information
	M
	
	9.3.2.2
	

	>Multiple TNL Info
	
	
	
	

	>>TNL Information List
	
	1
	
	

	>>>TNL Information Item
	
	1..<maxnoofMultiConnectivities>
	
	

	>>>>QoS Flow per TNL Information
	M
	
	9.3.2.8
	


9.3.2.8
QoS Flow per TNL Information

This IE indicates the NG-U transport layer information and associated list of QoS flows.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UP Transport Layer Information
	M
	
	9.3.2.2
	

	Associated QoS Flow List
	M
	
	9.3.1.99
	


9.3.2.2
UP Transport Layer Information

This IE is used to provide the NG user plane transport layer information associated with a PDU session for an NG-RAN node – AMF pair. In this release it corresponds to an IP address and a GTP Tunnel Endpoint Identifier.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UP Transport Layer Information
	M
	
	
	

	>GTP tunnel
	
	
	
	

	>>Endpoint IP Address
	M
	
	Transport Layer Address

9.3.2.4
	

	>>GTP-TEID
	M
	
	9.3.2.5
	


It is actually the 5GC which will allocate the corresponding UL tunnels through the TNL Mapping IE included in the PDU Session Resource Modify Confirm message. 

9.3.4.7
PDU Session Resource Modify Confirm Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Flow Modify Confirm List
	
	1
	
	

	>QoS Flow Modify Confirm Item
	
	1..<maxnoofQoSFlows>
	
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	

	TNL Mapping List
	
	0..1
	
	

	>TNL Mapping Item
	
	1..<maxnoofMultiConnectivities>
	
	

	>>DL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	NG-RAN endpoint of the NG-U transport bearer indicated in the PDU Session Resource Modify Indication Transfer IE.

	>>UL NG-U UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.2
	UPF endpoint of the NG-U transport bearer identified by the above DL NG-U UP TNL Information IE.

	QoS Flow Failed to Modify List
	O
	
	QoS Flow List

9.3.1.13
	


5GC has the choice between: 
· Allocating the same UL endpoint associated with the MN DL NG-U endpoint and with the SN DL NG-U endpoint, in which case steps 9 and 10 can be skipped,
· Allocating a new UL endpoint associated with the MN DL NG-U endpoint and reuse previous endpoint associated with SN DL NG-U endpoint, in which case steps 9 and 10 can be skipped,

· Allocating a new UL endpoint associated with SN DL NG-U endpoint and reuse previous endpoint for MN DL NG-U endpoint, in which case steps 9 and 10 must be executed to send the new UL endpoint to SN.

Actually, several parts of stage 2 needs correction to align with stage 3; for example when stage 2 says:
Later on, if the MN receives the new UL TEID in the PDU Session Modification Confirm message, the MN will decide to either use the new UL TEID by itself or provide the new UL TEID to SN
Proposal 1: agree tdoc [5] to align the stage 2 with the stage 3. 
Resolution of the NOTE:

The following note after the step 6 needs resolution and was left pending this RAN3#103 meeting:

3-6. The SN buffers the first packets received from the UE until it receives indication that the MN has delivered all UL packets from the source side to UPF. Then SN starts delivering UL packets to UPF using the UPF UL TEID address used at MN received during the SN Addition Request.

NOTE: How SN is made aware shall be discussed (e.g. over XnAP or UL PDU session tunnel).

It should be noted that the NOTE only concerns UL. This is because for DL it is already admitted that a user plane solution is used i.e. DL packets are forwarded over a DL forwarding tunnel and SN will wait the corresponding end marker before delivering any fresh packets. 
During the discussion at RAN3#102, several methods were considered for UL, especially a control plane method and a user plane method.
In the CP solution, the target SN buffers the UL packets. UE sends an SDAP end marker over the source DRB when remapping occurs and when received by MN this triggers an Xn CP message towards the SN to stop the buffering. A new Xn class 2 procedure can be used for that purpose.
In the UP solution, UL forwarding tunnels are established. The target SN buffers the UL packets. UE sends an SDAP end marker over the source DRB when remapping occurs and when received by MN this triggers the MN to send an UL end marker to the SN.
Given that in-order delivery is generally handled at user plane level for the handover we prefer the user plane solution. 
Proposal 2: agree the user plane solution and make corresponding changes in TS 38.423 in [6]. Remove the NOTE and clarify as per the CR in [5].  
3   Conclusion and Proposals

This paper has addressed the two pending issues considering RAN triggered PDU session split:

· Alignment of stage 2 with stage 3.
· Resolution of the pending NOTE for informing the target NG-RAN node of end of transmission of UL packets.

And made the following proposals:

Proposal 1: agree tdoc [5] to align stage 2 with stage 3. 

Proposal 2: agree the user plane solution and make corresponding changes in TS 38.423 in [6]. Remove the NOTE and clarify as per the CR in [5].  
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