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1. Reason for Change
The architectural requirements for User Plane are not yet documented in TR 29.892.
This pCR proposes to document user plane architectural requirements derived from the existing system architecture. 
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.892 v0.2.0.
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 29.281: "General Packet Radio System (GPRS) Tunnelling Protocol User Plane (GTPv1-U)".
[3]
IETF RFC 2460: "Internet Protocol, Version 6 (IPv6) Specification".

[4]
IETF RFC 8200: "Internet Protocol, Version 6 (IPv6) Specification".

[5]
IETF RFC 8402: "Segment Routing Architecture".
[6]
IETF draft-ietf-6man-segment-routing-header-14: "IPv6 Segment Routing Header (SRH)".
[x]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[y]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[z]
3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[w]
3GPP TS 38.415: "NG-RAN; PDU Session User Plane Protocol".
[v]
3GPP TS 23.527: "5G System; Restoration Procedures".
[u]
3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
* * * Next Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

I-UPF
Intermediate UPF

SR
Segment Routing

SRv6
Segment Routing IPv6

SRH
Segment Routing Header

SID
Segment ID

DA
Destination Address

NPU
Network Processing Unit
PSA
PDU Session Anchor
UL CL
Uplink Classifier
UPF
User Plane Function
VM
Virtual Machine
* * * Next Change * * * *

5.1
Architectural Requirements for User Plane

This clause will identify architectural requirements for user plane including UPF and the protocols. Those requirements could be given prerequisites which the candidate protocols should satisfy, or substituted. 
5.1.1
General
The system architecture requirements specified in 3GPP TS 23.501 [x] and 3GPP TS 23.502 [y] shall apply. 
Editor's Note: the stage 2 work for Rel-16 is on-going in 3GPP SA2. The following requirements are derived from the Rel-15 stage 2 specifications. More requirements may be captured in this clause based on the outcomes of the Rel-16 stage 2 work.  
Figure 5.1.1-1 depicts the 5G System architecture, where N3, N6 and N9 are user plane interfaces, and N4 is the control plane interface to control the user plane functionalities in the UPF. 
NOTE 1:
N3 and N6 are out of the scope of this study. N3 uses GTP-U (see subclause 4.3.1 of 3GPP TS 38.300 [u]).
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Figure 5.1.1-1: 5G System architecture

The following architectural requirements apply to the user plane: 

1)
IPv4, IPv6, Ethernet and Unstructured PDU sessions shall be supported. 
2)
3GPP specifications support deployments with a single UPF or multiple UPFs for a given PDU session.

3)
A UPF that terminates a N6 interface is said to support a PDU Session Anchor (PSA) functionality. A PDU session may support one or multiple PSAs.  
4)
A UPF may be inserted to support the UL Classifier (UL CL) functionality (see subclause 5.6.4.2 of 3GPP TS 23.501 [x]) or the Branching Point functionality (see subclause 5.6.4.3 of 3GPP TS 23.501 [x]) to forward the traffic of the PDU session to/from different PSAs. It is possible for a UPF to support both the UL CL or Branching Point functionalities and PSA functionalities. 
5)
The SMF shall control the user plane functionalities in the UPF using the N4 reference point. This includes controlling all the functionalities specified in subclause 5.8 of 3GPP TS 23.501 [x] and in 3GPP TS 29.244 [z], e.g.
-
establishing and releasing user plane tunnels; 
-
detecting, forwarding, buffering, duplicating (for Lawful Interception) or dropping user plane packets; 
-
enforcing PCC and QoS policies (e.g. gating control, QoS control, packet marking, traffic steering); 

-
detecting and reporting user plane events (e.g. receipt of DL packets for a PDU session without user plane connectivity in 5G-AN, application start/stop, user plane inactivity); 
-
measuring and reporting traffic counts for PCC or charging; 

-
other functionalities (e.g. tracing, framed routing). 
 6)
End Marker user plane packets shall be supported to assist packets reordering in the target RAN during mobility scenarios (e.g. handovers, QoS flows mobility with dual connectivity). End markers may be generated in the SMF or in the UPF. End Marker user plane packets origination from an Intermediate UPF (I-UPF) and from the PSA UPF shall be supported. Transfer of End Marker user plane packets by an I-UPF shall be supported.
7)
The PDU Session User Plane Protocol (see 3GPP TS 38.415 [w]) shall be supported to transfer 5GS information over N3 and N9 (e.g. QoS Flow Identifier, Reflective QoS Indicator, Paging Policy Indicator) together with user plane packets.  
8)
It shall be possible to detect and handle user plane path failures as specified in clause 5 of 3GPP TS 23.527 [v]. 
9)
The user plane protocol shall be applicable to home routed roaming scenarios as well.
10)
It shall be possible to detect and handle the loss of a user plane context in a peer UPF as specified in clause 5 of 3GPP TS 23.527 [v].
NOTE 2:
Other user plane requirements need to be supported in the RAN, e.g. to transport PDCP PDU Number or RAN Containers, but this is out of scope of this study.
11)
When multiple UPFs are chained, the change in RAN node shall only create N4 signaling towards its immediate next hop UPF (in scenarios where the I-UPF with the N9 interface with the PSA does not need to be changed). The anchor UPF shall not be aware of the change of RAN node.
12)
In the case of home routed roaming, the PSA UPF in HPLMN shall not be aware of the topology of the VPLMN. In other words, the IP addresses of the RAN nodes in the VPLMN are not known to the HPLMN.
13)
If the user plane protocol on N9 is different from the user plane protocol on N3, then interworking of user plane packets from one protocol to the other shall be well specified and have the least processing impacts. 
* * * End of Changes * * * *
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