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1   Introduction
The secondary NG-U tunnel for the split PDU session was discussed during the last meeting. Three possible solutions are pending for down-selection. 
Solution 1:

When MN decides to split the PDU session the MN sends the SN Addition Request message. 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.

NOTE: how SN is made aware is another topic to be discussed (e.g. over XnAP or UL PDU session tunnel).

Then SN starts delivering UL packets to UPF using the UL TEID received during the SN Addition Request. Later on, when MN receives the new UL TEID in the PDU Session Modification Confirm message it provides it to SN in a subsequent SN Modification Request message. The SN then switches to use the new UL TEID to deliver UL packets.

Solution 3

When MN decides to split the PDU session the MN sends the SN Addition Request message to SN including an MN TEID. The first packets received from the UE by SN are forwarded back to MN using the received MN TEID. These packets are buffered in the MN until MN finishes to deliver UL packets from the source side to UPF then MN forwards packets which have been received at MN TEID towards the UPF. Later on, when MN receives the new UL TEID in the PDU Session Modification Confirm message it provides it to SN in a subsequent SN Modification Request message. The SN sends end marker packets towards the MN TEID and switches to use the new UL TEID to deliver UL packets.

 Solution 4

When MN decides to split the PDU session the MN sends the SN Addition Request message to SN and also a new UL TEID Request message to the 5GC. The 5GC provides a new UL TEID in reply message which MN propagates to SN in the SN Reconfiguration complete message. The SN buffers the first UL packets received by the UE until it receives indication that the MN has delivered all UL packets from the source side to UPF and received the SN Reconfiguration Complete message. At this point in time the SN starts delivering the UL packets towards the received new UL TEID.

In this document we provides our analysis and give the proposal.
2   Discussion

In solution 1, the MN needs to send one indication to the SN when the MN has delivered all UL packets from the source side to UPF. One possible issue is that the MN needs to know when all the UL packets of the offloading QoS flows in the MN terminated bearers have been received from the UE.  It is known that the split PDU session case includes DRB offloading and QoS flow offloading. For the DRB offloading, the MN should be able to know that it has finished receiving the offloading QoS flow when it starts the data forwarding. However, for the QoS flow offloading, the MN has no idea when all the UL packets of the offloading QoS flows have been received from the UE. This is the reason that RAN2 introduces the end marker in the SDAP layer. 
According to the agreements of RAN2, the UE only sends the end marker once the network configured the presence of SDAP header. However in fact, the MN may initiate the PDU session split regardless of the presence of SDAP header. Therefore, the possible solution is that the MN uses a timer to estimate when the UL packets of the offloading QoS flows arrive. If the timer is set too short, it cannot ensure the in-order delivery and the UPF will receive the packets from two RAN nodes using the same TEID value. If the timer is set too long, it could cause some delay of data delivery and the SN has to buffer a lot of data. 
Observation 1: In solution 1, the MN does not know the timing when all the UL packets of the offloading QoS flows have been received from the UE. In order to satisfy the GTP-U rules (i.e. no two remote GTP-U endpoints shall send traffic to a GTP-U protocol entity using the same TEID value), the SN needs to buffer more data.
In solution 3, the SN has to forward the uplink data to the MN, which means it needs to use one UL PDU session tunnel to forward the uplink data. According to the discussion of data forwarding of intra-system handover, there is not UL PDU session tunnel. Therefore it will increase the complexity of NG-RAN. In addition, it may cause the delay of data delivery (i.e. the UL data from SN are forwarded to the MN, then to the UPF).
Observation 2: In solution 3, the increased complexity of NG-RAN node needs to be taken into account. 

In solution 4, the SN starts to schedule the QoS flow of the split PDU session after it receives the SN Reconfiguration Complete message. Therefore the MN has enough time to initiate the UL TEID request procedure. 
In summary, solution 4 could be the simplest way for PDU session split.
Proposal 1: Adopt solution 4 to support PDU session split.
To support solution 4, either we can reuse the existing PDU SESSION RESOURCE MODIFY INDICATION message to request for the additional UL TEID, or define a new message.  However, there are some mandatory IEs in the PDU SESSION RESOURCE MODIFY CONFIRM message, which could be sent as redundant information in this case. Thus it is preferred to define one new 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 Indicator
	M
	
	9.3.1.51
	

	QoS Flow Failed to Modify List
	O
	
	QoS Flow List

9.3.1.13
	


Proposal 2: Define a new NG message to request for the additional UL TEID.
3   Conclusion
Based on the discussion in this paper, we has the following proposals. The corresponding changes to stage-2 and stage-3 are proposed in [1][2].
Observation 1: In solution 1, the MN does not know the timing when all the UL packets of the offloading QoS flows have been received from the UE. In order to satisfy the GTP-U rules (i.e. no two remote GTP-U endpoints shall send traffic to a GTP-U protocol entity using the same TEID value), the SN needs to buffer more data.

Observation 2: In solution 3, the increased complexity of NG-RAN node needs to be taken into account. 

Proposal 1: Adopt solution 4 to support PDU session split.
Proposal 2: Define a new NG message to request for the additional UL TEID.

4   Reference
[1] R3-186630, (TP for BL CR for TS 37.340): PDU session split, Huawei
[1] R3-186631, (TP for BL CR for TS 38.413): PDU session split, Huawei

3GPP


