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1. Introduction
CT4 is starting its study of the CT4 aspects of the 5G System – Phase 1. TR 29.891 will capture the CT4 analysis. 

2. Reason for Change

The Session Management Function requirements need to be summarized in subclause 6.4.1.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v0.1.0.
* * * First Change * * * *

6.4
Session Management Function Procedures and Services
This subclause will analyse the Session Management procedures and services to be supported within the 5G System. 
6.4.1
Requirements

This subclause will provide an overview of the Session Management requirements and procedures specified in stage 2 (e.g. PDU session types, SSC modes, Single PDU with multiple PDU session anchors, PDU session procedures, QoS).

6.4.1.1
General
This subclause provides an overview of the stage 2 requirements and procedures for Session Management specified in subclause 5.6 of 3GPP TS 23.501 [2] and subclause 4.3 of 3GPP TS 23.502 [3]. Refer to these stage 2 references for a comprehensive description of the requirements.
The NAS Session Management procedures will be addressed by CT1. 
6.4.1.2
Key Principles
6.4.1.2.1
PDU Connectivity Service
The 5GC supports a PDU Connectivity Service that provides exchange of PDUs between a UE and a data network identified by a DNN. The PDU Connectivity Service is supported via PDU sessions that are established upon request from the UE, and that can be modified and/or released by the UE and the 5GC.
Each PDU session is characterized by: 

-
a PDU Session Id;
-
one PDU session type: IPv4, IPv6, Ethernet, Unstructured (type of PDU totally transparent to the 5GS);
-
Slicing information.

-
one DNN (Data Network Name);
-
one SSC mode (Session and Service Continuity mode).

A PDU session is routed over only a single access network but may be moved between 3GPP and non-3GPP accesses.
An UE may establish multiple PDU sessions, to the same data network or to different data networks, via 3GPP and via and Non-3GPP access networks at the same time. 

An UE may establish multiple PDU sessions to the same Data Network and served by different UPF terminating N6.

A UE with multiple established PDU sessions may be served by different SMF.
The UP connection of different PDU sessions of a UE can be activated independently, via UE or network triggered service request procedures.
6.4.1.2.2
Roaming scenarios

The following roaming scenarios are supported:

-
Local Breakout (LBO), where the SMF and all UPF(s) involved by the PDU Session are in the VPLMN; 
-
Home Routed (HR), where the PDU session is supported by a SMF and at least one UPF in the HPLMN and by a SMF and at least one UPF in the VPLMN.
6.4.1.2.3
Single PDU session with multiple PDU session anchors
In order to support traffic offloading or to support SSC mode 3 (see subclause 6.4.1.2.4), a PDU session may have multiple N6 interfaces (to the same DN). The UPF that terminates each of these interfaces is said to support a PDU session anchor functionality. 
This may correspond to: 
-
the Usage of an UL Classifier functionality for an IPv4, IPv6 or Ethernet PDU session. An UL Classifier is a functionality supported by a UPF to divert locally some traffic matching traffic filters provided by the SMF (e.g. based on the destination IP address/Prefix of the UL PDU), whose insertion/removal is decided and controlled by the SMF during or after the PDU session establishment; the UE is unaware of the insertion of an UL CL in the data path of a PDU session; the UL CL provides forwarding of UL traffic towards different PDU session anchors and merge of DL traffic from the different PDU session anchors to the UE.
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Figure 6.4.1.2.3-1 User plane Architecture for the Uplink Classifier
-
the Usage of an IPv6 multi-homing for an IPv6 PDU session. A PDU session may be associated with multiple IPv6 prefixes (referred to as a "multi-homed PDU session"). The different user plane paths leading to the IP anchors branch out at a "common" UPF referred to as a UPF supporting "Branching Point" functionality. The Branching Point provides forwarding of UL traffic towards the different IP anchors (based on the source Prefix of the PDU) and merge of DL traffic to the UE i.e. merging the traffic from the different IPv6 anchors on the link towards the UE. Insertion/removal of a Branching Point is decided by the SMF during or after the PDU session establishment.
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Figure 6.4.1.2.3-2: Multi-homed PDU Session: local access to a DN

6.4.1.2.4
Session and Service Continuity

The following SSC modes are defined:

-
SSC Mode 1: the PDU session anchor at the establishment of the PDU session is maintained during the lifetime of the PDU session; 
-
SSC Mode 2 ("break before make"): the network may trigger the release of the PDU Session and instruct the UE to establish a new PDU session to the same data network immediately. At establishment of the new PDU Session, a new UPF acting as PDU session anchor can be selected; 

-
SSC Mode 3 ("make before break"): the network allows the establishment of UE connectivity via a new PDU session anchor to the same data network before connectivity between the UE and the previous PDU session anchor is released. 
Each mode may apply to any PDU session type and any access type. The UE may be provisioned with SSC mode selection policy. The user subscription also includes the list of allowed SSC modes and the default SSC mode per DNN.
6.4.1.2.5
QoS model
The QoS flow is the finest granularity of QoS differentiation in the PDU session. The 5G QoS model supports QoS flows that require guaranteed flow bit rate and QoS flows that do not require guaranteed flow bit rate. 

A QoS Flow ID (QFI) is used to identify a QoS flow in the 5GS. User Plane traffic with the same QFI value within a PDU session receives the same traffic forwarding treatment. The QFI is carried in an encapsulation header on N3 i.e. without any changes to the e2e packet header. The QFI shall be unique within a PDU session.
Each QoS flow (GBR and Non-GBR) is associated with the following QoS parameters:
-
5G QoS Indicator (5QI),
-
Allocation and Retention Priority (ARP).

Each GBR QoS flow is in addition associated with the following QoS parameters (details are described in clause 5.7.2):

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Flow Bit Rate (MFBR) - UL and DL;

-
Notification control, indicating whether notification should be made by the RAN to the SMF if the QoS targets cannot be fulfilled for a QoS flow during the lifetime of the QoS flow.

The 5QI is a scalar that is used as a reference to 5G QoS characteristics (GBR or Non-GBR, Priority Level, Packet Delay Budget, Packet Error Rate), i.e. access node-specific parameters that control QoS forwarding treatment for the QoS flow (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.).
Each PDU Session of a UE is associated with the following aggregate rate limit QoS parameter:

-
per Session Aggregate Maximum Bit Rate (Session-AMBR).

Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).
The 5G QoS model also supports reflective QoS (see subclause 5.7.5 of 3GPP TS 23.501 [2]).
Editor's Note:
It is FFS whether all of the above QoS model description is applicable to a Non-3GPP access, e.g. GBR flows.
6.4.1.3
Session management procedures

The following stage 2 procedures shall be supported (see subclause 4.3 of 3GPP TS 23.502 [3]):
-
UE initiated PDU Session establishment, including:

-
Non-roaming and Roaming with LBO;

-
HR Roaming;
-
PDU session establishment with DN authentication/authorization
-
Network initiated PDU Session establishment, by sending a Device Trigger Request message to the UE;
-
PDU Session modification;
-
PDU Session release
-
Session continuity, service continuity and UP path management, including:
-
PDU session anchor relocation for SSC mode 2;
-
PDU session anchor relocation for SSC mode 3 with multiple PDU sessions;

-
PDU session anchor relocation for SSC mode 3 with IPv6 Multi homed PDU session;

-
Service Request procedure, including:

-
UE triggered Service Request in CM-IDLE state;

-
UE triggered Service Request in CM-CONNECTED state;

-
Network triggered Service Request;

-
Handover procedures, including:

-
Xn based inter NG RAN handover, with or without UPF relocation;

NOTE:
Handover procedures between 5GS and EPS are studied in clause 8.
* * * End of Changes * * * *
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