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1
Introduction

In the last meeting, 5GC initiated PDU session splitting is agreed, but NG-RAN initiated PDU session splitting has been achieved consensus. In the offline report R3-186180, several solutions were discussed and as candidate solutions.

This paper will further analyse the solution 1 and give our proposals.
2
Discussion
In R3-186180, solution 1 is described as below.

	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.


In this paper, we further provide our procedures, reference as following figure.
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Step 1: PDU Session (all QoS flows) setup at MN (i.e., PDU Session not split)

For instance: PDU Session ==> two QFs (QF1 and QF2), {QF1+ QF2} ==> DRB1@MN

Setp2: PDU session split at RAN (i.e., part of QoS flows offloaded from MN to SN)

For instance: QF1==> DRB2@SN (offloaded from MN), QF1==> DRB1 (remapping)
Step 2a, MN sends SN addition/modification request message
PDU Session Resource Setup Info – SN terminated

( UL NG-U UP TNL Information at UPF = the same UL TNL address used by MN
( QoS Flows To Be Setup Item= QF1

PDU Session Resource Setup Info – MN terminated

( QF2==> DRB1@MN (remapping)

Step 2b, SN sends SN addition/modification request acknowledge message 

PDU Session Resource Setup Response Info – SN terminated

( NG-U DL UP TNL Information at NG-RAN= DL TNL address @SN

( QF1==>DRB2@SN (mapping)
Setp3: PDU session split at UE (i.e., UE configuration procedure for UL data in-sequence transmission)

Step 3a-3c, accordingly, UE also offloads QF1 and convey on DRB2 to SN.  

UE sends End marker packet to SN, in case that UE decides to stop QF1 UL data transmission at MN and start QF1 UL transmission at SN

Step 3d, MN firstly sends all of QF1 UL data based on the End marker packet from UE, then MN sends an explicit indication to SN, e.g, UPF deliver start on Xn signalling, or QoS flow lever end marker on UP data. 

At the end, SN starts to transmit UL data to UPF through UL NG-U address (i.e., MN and SN share the same existing UL NG-U address at this phase).
Step 4: PDU session split at 5GC (i.e., additional UL/DL NG-U address used to part of QoS flow)

Step 4a: MN sends PDU SESSION RESOURCE MODIFY INDICATION message to AMF including additional DL NG-U related to part of QoS flows offloading to SN (e.g., QF1).

PDU Session Resource Modify Indication Transfer 

( Additional DL NG-U address @SN

( QoS Flows @SN 

Step 4b: AMF send PDU session resource modify confirm message to MN including additional UL NG-U related to the additional DL NG-U address.

PDU Session Resource Modify Confirm Transfer

( Additional UL NG-U UP TNL information @SN

( QoS Flows @SN

Step 4c, 4d: MN sends SN modification request message including additional UL NG-U address to SN

3
Conclusion

Through this RAN initiated PDU session resource modify indication procedure, 5GC allocates two UL NG-U address and the PDU session is split. Some QoS flows from the PDU session are established at MN while the other QoS flows are established at SN.

4
Text Proposal (37.340)

When MN decides to split the PDU session, the MN sends the SN Addition Request message including UL TEID address at MN. 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 UL TEID address at MN 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.
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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 UL NG-U tunnel at MN.
3-8. 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 UL TEID address 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).

9-12. 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.
5
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