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Abstract of the contribution: This contribution analyses whether to establish user plane for data delivery when control plane optimization is enabled.
1
Introduction

Based on agreed CRs in SA2#131 meetings, Control Plane CIoT 5GS Optimisation is introduced to 5GS for small data delivery via NAS signalling. The AMF decides whether CP optimization is used for the PDU session during the PDU session establishment procedure. However, when CP optimization is used for PDU session, whether the User plane can be established for data delivery is not specified.  

This paper will discuss following points:
1. Whether to allow data delivery via UP when CP optimization is enabled;
2. Decision on UP or CP for data delivery; 
3. NEF based Non-IP Data Delivery
4. Impact on Home-routed roaming case.
5. Impact on interworking with EPC
2
Discussion
2.1
Whether to allow data delivery via UP when CP optimization is enabled
Some CIoT devices mostly send infrequent small data, e.g. sensor data periodic report, and may also transfer large volume data occasionally, e.g. software update. For this kind of CIoT devices, Control plane shall be enabled in order to save signalling for small data delivery. To delivery large volume data via control plane is inefficient and may cause signalling overload. Therefore, we propose to deliver large volume data via user plane.
Alternative 1: establish a new PDU session (CP optimization not enabled) for deliver data via user plane.
The CIoT device establishes a CP optimization enabled PDU session for small data delivery. When the CIoT device has large volume data for delivery, the CIoT device establishes a new PDU session for it, i.e. CP optimization not enabled.

Alternative 2: Activate user plane of the PDU session with CP optimization enabled.

The CIoT device establishes a CP optimization enabled PDU session for small data delivery. When the CIoT device has large volume data for delivery, the CIoT device activates user plane.

Alt 1 increases the complexity of the CIoT device, e.g. multiple PDU sessions support, using different session (i.e. different IP addresses) to communicate with the Application Server. Also, it causes additional signalling for PDU session establishment and release. 

Considering that in EPS the UE may trigger Service Request to establish user plane even if CP optimization is used, same principle may also be used in 5GS.  

Proposal 1: To allow user plane activation for PDU session with CP optimization enabled, if both UE and AMF supports N3 data transfer.

Proposal 2: The UE and SMF shall use user plane to deliver data if the corresponding user plane has been established.
2.2
Decision on UP or CP for data delivery
According to proposal 1, in same PDU session, both CP and UP are allowed for data delivery. Therefore, the UE and the network, e.g. SMF, need to make decision on CP or UP to deliver data before sending the data. 
Control plane data delivery is efficient for small data and User plane data delivery is efficient for large volume of data. Therefore, the traffic data volume is good criteria on CP/UP delivery selection. There are two options for determining traffic data volume
Alternative 1: check data packet size with local threshold.

The UE and the SMF count the size of delivered packet. The UE and the SMF delivers the packet via control plane until the total packets size of a traffic exceeds a local configured threshold. Then the UE and the SMF establish user plane for the traffic.  

Alternative 2: check data packet with explicit traffic description.
The UE and the SMF may store traffic description for the large data volume traffic, e.g. IP 3 tuples. Then the UE and SMF may decide to deliver the packet via CP or UP based on traffic description. The SMF may retrieve the traffic description for the large data volume from local configuration or parameters in Expected UE behaviours, e.g. Traffic profile (large volume indication beside existing Single packet, dual packet, multiple packet). The UE may retrieve the traffic description for the large data volume from local configuration. 
In Alt 1, packets for large volume traffic are still delivered via control plane before the total size exceeds the threshold, therefore it may cause signalling overload. 

Proposal 3: The SMF decides to deliver user data via CP or UP based on traffic description for the large data volume traffic, which may be local configured or provided to SMF via Expected UE Behavior. The UE decides to deliver user data via CP or UP based on traffic description for the large data volume traffic, which may be local configured.
2.3
NEF based Non-IP Data Delivery 
There is no user plane for NEF based Non-IP Data Delivery. Therefore, the UE shall not activate user plane for the PDU session to the NEF. During the PDU session establishment procedure, if the SMF selects NEF for the unstructured PDU session, the SMF indicates to the UE that the PDU session only use Control plane optimization and the user plane shall not be activated.
Proposal 4: The UP activation is not applicable for the PDU session to the NEF.

2.4 Impact on roaming case

In Home-routed roaming case, when the CP optimization is enabled for a certain PDU session, the User plane is not established between the V-UPF and H-UPF. Therefore, when the UE decides to activate user plane via Service Request procedure, the H-CN tunnel info shall be provided from H-SMF to the V-SMF to establish user plane in N9 interface. 

Proposal 5: Update the Service Request procedure to establish user plane in N9 interface in Home routed roaming case.
2.5 Impact on interworking with EPC

In EPC, the MME decides whether control plane optimization during attach procedure, if the control plane optimization is enabled, it’s available for all PDN connections of the UE. If the MME decides a PDN connection is Control Plane Only, the MME shall decide all other PDN connections of the UE are also Control Plane only. 

In 5GC, the AMF/SMF may decide whether control plane optimization is used or whether only control plane optimization is used per PDU session. It means that the PDU sessions with control optimization, PDU sessions with Control plane only indication, PDU sessions without any control plane optimization may co-exist in the same UE. 

In this case, how to handle the PDU sessions when the UE moves from the 5GC to EPC is not clear. However, this issue is independent from the issue of user plane activation with CP optimization enabled. No matter whether to allow the user plane activation for CP optimization enabled PDU session or not, the interworking issue always exists. Therefore, this issue can be FFS in future in separate paper.
3
Proposal
Proposal 1: To allow user plane activation for PDU session with CP optimization enabled, if both UE and AMF supports N3 data transfer.

Proposal 2: The UE and the SMF shall use user plane to deliver data if the corresponding user plane has been established.

Proposal 3: The UE and the SMF decides to deliver UL/DL data via CP or UP based on traffic description for the large data volume traffic, which may be local configured or provided to SMF via Expected UE behaviours and to UE via URSP rules.

Proposal 4: The UP activation is not applicable for the PDU session to the NEF.

Proposal 5: Update the Service Request procedure to establish user plane in N9 interface in Home routed roaming case.

Related CRs will be proposed separately
3GPP

SA WG2 TD


