SA WG2 Meeting #119
S2-170973
13 - 17 February 2017, Dubrovnik, Croatia
(revision of S2-17xxxx)
Source:
Huawei, HiSilicon

Title:
QoS control based on 5G QoS Flow
Document for:
Approval

Agenda Item:
6.5.5

Work Item / Release:
5GS_ph1/Rel-15

Abstract of the contribution: This contribution proposes to define the QoS control based on 5G QoS Flow (5QF).
1
Discussion
Proposal 1: For simplicity, the abbreviation 5QF is proposed for 5G QoS Flow. 

Proposal 2: Based on the S2-170972, we proposed to define a new identity 5G QoS Flow Identity (5QFI) for the user plane marking.
Proposal 3: For the sake of the consistency, all term “QoS flow(s)” in the sub-clause 5.7 are revised to 5G QoS flow or 5QFs.
Proposal 4: A figure for QoS control based on 5G QoS flow is added.
2
Proposal
* * * First change* * * *
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].

5GC
5G Core Network

5GS
5G System

5G-AN
5G Access Network

5QI
5G QoS Indicator
5QF
5G QoS Flow

5QFI
5G QoS Flow Identity
5G-RAN
5G Radio Access Network

AF
Application Function

AMF
Access and Mobility Management Function

AS
Access Stratum

CP
Control Plane

FQDN
Fully Qualified Domain Name
GFBR
Guaranteed Flow Bit Rate
MFBR
Maximum Flow Bit Rate
NEF
Network Exposure Function

NF
Network Function

NR
New Radio

NRF
Network Repository Function

PCF
Policy Control Function

QoE
Quality of Experience

SA NR
Standalone New Radio

SMF
Session Management Function

UPF
User Plane Function
* * * Second change* * * *
5.7.1
The 5G QoS Flow
5.7.1.1
General overview
The 5G QoS model supports 5G QoS flow (5QF) based framework. The 5G QoS model supports both 5G QoS flows (5QFs) that require guaranteed flow bit rate and 5G QoS flows that do not require guaranteed flow bit rate. The 5G QoS model also supports reflective QoS.
The 5QF is the finest granularity of PDU session that can be differentiated for QoS for traffic forwarding treatment in the 5G system. User plane traffic with the same user plane (N3) marking value within a PDU session correspond to a 5QF. User plane marking for QoS is carried in an encapsulation header on N3 i.e. without any changes to the e2e packet header. It can be applied to PDUs with different types of payload, i.e. IP packets, non-IP PDUs and Ethernet frames.

The QoS profile of a 5QF consists of a User plane marking referred to as a 5G QoS Flow Identity (5QFI) and corresponding 5G QoS parameters. The QoS rule consists of QoS profile, packet filters and precedence order. The QoS profile of the QoS rules (including the pre-authorized QoS rules) are provided to the (R)AN over NG2, provided at PDU Session establishment and when PDU session is re-activated. Two ways to control 5QFs are supported:

1) A-type 5QFs = User Plane marking sent over N3 with standardized 5G QoS characteristics

2) B-type 5QFs= User Plane marking sent over N3 with 5G QoS characteristics signaled over control plane, N2.

NOTE 1:
A-type and B-type 5QFs must use a different value range for User plane marking.

The network shall provide default QoS rule to the UE at PDU Session establishment to facilitate mapping from SDFs to 5QFs. In addition, pre-authorized QoS rules may be provided to the UE. The network may also indicate whether reflective QoS applies per 5QFis part of the QoS rule. Following characteristics apply for processing of Downlink traffic:

-
UPF maps Service data flow (SDF) to 5QFs
-
UPF performs per PDU session AMBR enforcement and also performs PDU counting for support of charging.

-
UPF transmits the PDUs of the PDU session in a single tunnel between 5GC and (R)AN, the UPF includes user plane marking (i.e.5QFI) in the encapsulation header. In addition, UPF may include an indication for reflective QoS activation in the encapsulation header.

-
(R)AN maps PDUs from 5QFs to access-specific resources based on the 5QI and the associated QoS characteristics, also taking into account the N3 tunnel associated with the downlink packet.

NOTE 2:
Packet filters are not used for binding of 5QFsonto access-specific resources in (R)AN.

-
If reflective QoS applies, the UE creates a new derived QoS rule. The packet filter in the derived QoS rule is derived from the (i.e. the header of the) DL packet, and the 5QI of the derived QoS rule is given the 5QI value of the DL packet.

Editor's note:
How the precedence order value is set for a derived QoS rule is FFS.

Following characteristics apply for processing of Uplink traffic:

-
UE uses the stored QoS rules to determine mapping between SDFs and 5QF. UE transmits the UL PDUs using the corresponding access specific resource for the 5QF based on the mapping provided by RAN.

-
(R)AN transmits the PDUs over N3 tunnel towards UPF. When passing an UL packet from (R)AN to CN, the (R)AN determines the 5QFI and selects the N3 tunnel based on information received from the Access Stratum.

-
UPF performs per PDU session AMBR enforcement and counting of packets for charging.

It is assumed that per PDU session AMBR is enforced in the UPF. For PDU sessions with more than one N6 interface (UL CL PDU session, Multi-homed PDU session), it is enforced in the UPF that supports the UL CL or Branching point functionality. The (R)AN shall enforce Max Bit Rate (MBR) limit in UL and DL per UE for flows that do not require guaranteed flow bit rate. The UE performs UL rate limitation on PDU Session basis for non-GBR traffic.

Rate limit enforcement per PDU session applies for flows that do not require guaranteed flow bit rate. MBR per SDF is mandatory for GBR 5QFsbut optional for non-GBR5QFs. The MBR is enforced in the UPF.
5.7.1.2
5G QoS Flow Identity

A 5G QoS flow identity (5QFI) uniquely identifies a 5G QoS Flow. The 5QFI should be a scalar value, it is used for user plane marking in the UPF. The mapping between the 5QFI and Radio Bearer Identity is made by AN.
NOTE:
How (R)AN maps the 5QFI and Radio Bearer Identity is up to RAN WGs to decide. 
5.7.1.3
QoS control based on 5G QoS Flow
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Figure 5.1.2.x.2-1: QoS control based on the 5G QoS Flow

QoS control based on 5G QoS Flow (5QF) is realized by the following elements:

· In the UE, the UL Packet Filter is used to map a traffic flow to a 5QF in the uplink direction;

· In the UPF, the DL Packet Filter is used to map a traffic flow to a 5QF in the downlink direction;

· A radio bearer transports the packets of a 5QF between a UE and an AN;

NOTE:
How (R)AN maps 5QFs onto access-specific resources based on the N3 marking (5QFI) is up to RAN WGs to decide.

· A UE stores a mapping between an UL packet filter and a 5QF and a mapping between a 5QF to a radio bearer in the uplink, the UE use the mapping relationship to create the mapping between a traffic flow aggregate and a radio bearer in the uplink;

· A UPF stores a mapping between a downlink packet filter and a 5QF to create the mapping between a traffic flow aggregate and a 5QF in the downlink;

· The AN stores a mapping between a radio bearer and a 5QF to create the mapping between a radio bearer and a 5QF in the uplink and downlink;
* * * Third change* * * *
5.7.3
5G QoS Parameters

The 5G QoS profile includes the parameters 5QI, ARP, Maximum Flow Bit Rate (MFBR), Guaranteed Flow Bit Rate (GFBR) described in this clause.

Each 5G QoS Flow (GBR and Non-GBR) is uniquely identifiable and is associated with the following QoS parameters:

-
5G QoS Indicator (5QI);

-
Allocation and Retention Priority (ARP).

Editor's note:
Description of other parameters such as Notification Control is FFS.


A 5QI is a scalar that is used as a reference to 5G QoS characteristics, i.e. access node-specific parameters that control QoS forwarding treatment for the 5QF (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.). The 5G QoS characteristics are defined in clause 5.7.4. 5QI can take value from a standardized value range, as defined in clause 5.7.5, or from a non-standardized value range.

The 5QI in the standardized value range have one-to-one mapping to 5G QoS characteristics as captured in Table 5.7.5-1.

For 5QI in the non-standardized value range, the 5G QoS characteristics are signalled over N2, N11 and N7 at the time of QoS establishment.

NOTE 1:
On N3, each PDU (e.g. in the tunnel used for the PDU session) is associated with one 5QI via the marking carried in the encapsulation header. The same applies to the N9 interfaces. For A-type 5G QoS flows only standardised 5QIs from the non-GBR range are used as N3/N9 user plane markings.

Editor's note:
It is FFS whether the ARP is included within the 5G QoS Profile sent to the UE.

Editor's note:
It is FFS how the ARP for 5QFs with A-type flows is determined.

For GBR 5QFs, the 5G QoS profile additionally include the following QoS parameters:

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

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

The GFBR denotes the bit rate that can be expected to be provided by a GBR 5QF. The MFBR limits the bit rate that can be expected to be provided by a GBR 5QF (e.g. excess traffic may get discarded by a rate shaping function).

GFBR and MFBR are signalled on N2, N11, and N7 for each of the GBR 5QFs for setting up the 5G QoS profile.
* * * End of the change* * * *
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