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This contribution proposes high level description on UPF classification and UP tunnel management.
1
Discussion

In TR 23.799, the following is agreed:
	4.
The User Plane format in NextGen on NG3 and between UP functions shall support per PDU Session tunnelling, as described in clause 6.4.10. This applies to both non-roaming and roaming UP interfaces.

9.
For the 3GPP access the user plane path in the NextGen core consists of user plane Functions (UPF). The number of UPFs for a PDU Session is not imposed by the specification but phase 1 specifications shall support at least deployments with one single UPF used to serve a given PDU session.

10.
For UE with multiple PDU sessions there is no need for mandatory "convergence point" similar to the SGW. In other words, going out of the AN, the user plane paths of different PDU Sessions (to the same or to different DNN) belonging to the same UE may be completely disjoint. This also implies that for idle mode UEs (if NextGen IDLE state is supported) there can be a distinct buffering node per PDU Session.

18.
The principle of the Uplink Classifier described in section 6.5.2 is supported for PDU sessions of type IP or Ethernet.
The UL-CL UP function can be dynamically added and removed in the data path by the SMF.

19.
The principle of the multi homed PDU sessions described in section 6.4.13 is endorsed for IPv6 traffic.

A branching point for a given session may be inserted or removed by the SMF on demand.
A Branching Point functionality is controlled by SMF over NG4.
24.
The tunnel between UPFs for NG9 is not released when a UE enters Idle state.
25. When a UE enters Idle state, the UPF which is a terminating point of NG3 is in charge of DL data notification.


This contribution proposes the following:
Proposal 1.
UPF shall support IP Anchoring functionality and further can support UL-CL and Branching Point functionalities.
Proposal 2.
In case at least two UPFs exist on UP path for PDU session, the UPF other than Terminating UPF, which is called Intermediate UPF, shall perform downlink data notification to SMF and downlink data buffering for UE in Idle state.
2
Proposal

The following text is proposed to be updated to TS 23.501.
***** Start of Change # 1 *****
5.5
User Plane Management

Editor’s note: this should include IP address management.
5.5.x
Functionality classification

UP function (UPF) shall support the following functionality:

· IP Anchoring function: This function is required to the UPF which directly connects to external Data Network (DN). For each PDU session, at least one UPF with IP Anchoring function is allocated by SMF, which is called Terminating UPF (TUPF).

Further, UP function can support two functionalities as follows:
· Uplink Classifier function (UL-CL): This function is required to the UPF which steers local traffic to local DN. The UL-CL applies filtering rules and determines how the packet should be routed.

· Branching Point function (BP): This function only applies to multi-homed PDU session for IPv6 traffic. The BP provides forwarding of UL traffic towards the different TUPFs and merge of DL traffic to the UE.

If there is no additional UPF between (R)AN and TUPF on UP path per PDU session, the TUPF is responsible for per PDU session rate enforcement (e.g. per PDU session AMBR), charging and Lawful Interception. However, there may exist another UPF between (R)AN and TUPF on the UP path, which we call the UPF Intermediate UPF (IUPF) for convenience. In this case, the IUPF is responsible for per PDU session rate enforcement, charging and Lawful Interception instead of the TUPF.

NOTE: The UL-CL or BP can be added or removed on the UP path on-demand by the SMF.

5.5.y
UP tunnel management for UE in Idle state
NGC shall support per PDU session tunnelling for UP path between RAN and UPF and between UPFs. If there is at least one IUPF for the PDU session, the tunnel between UPFs (e.g. between IUPF and TUPF) shall remain established when a UE enters Idle state. In addition, when mobile terminated (MT) traffic arrives at the TUPF, it is forwarded to the IUPF which is a terminating point of N3, which shall perform downlink data buffering and send downlink data notification (DDN). The DDN will be forwarded via N4 and handled by the SMF.
Editor’s note: Roaming case is FFS.

***** End of Change # 1 *****
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