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Abstract of the contribution: This contribution proposes to define the overall QoS control based on the agreements about QoS framework.

1. Discussion

According to the QoS framework agreement, the term “QoS flow” is introduced for QoS control granularity. Considering the term “flow” has been widely used for describing an IP flow identified by the 5-tuple IP header. If the maximum number of "QoS Flow" is 8 per 5G UE, it will make people to take for granted that the 5G UE only supports 8 IP Flows. The "flow" also implies the meaning of the dynamic and short lifetime: if the whole data is sent over, the IP flow is over (i.e. the IP connection is released), this may cause misunderstanding about the meaning of the QoS flow and QoS flow is also frequently confused with the widely used QoS-Guranteed IP flow. 

Furthermore, “term” is used to clearly describe a thing or to express a concept, especially in a particular kind language or branch of a study. We should define a term for 5G QoS control granularity concept with the meaning that should uniquely identifies aggregated traffic flows that receive a common QoS treatment. In addition, the term should to avoid the confusion with existing term.
Therefore, we propose to rename the “QoS flow”. Based on the above analysis, we give several alternatives for the term of QoS control granularity:

	Sequence number
	Term of QoS control granularity
	Abbreviation
	description

	1
	QoS Train/Bus/Carrier
	QT/QB/QC
	All the term Train/Bus/Carrier are transmission specific vector. 
These terms can avoid the confusion with the existing term. 

	2
	NG/5G QoS Pipe
	GQP
	The term Pipe is used to convey fluid substances, the fluid substances are similar to the packet flows. It can avoid the confusion with the existing term.

	3
	NG/5G QoS Path
	GQP
	It can avoid the confusion with the existing term.

	4
	NG/5G Stream Way
	GSW
	It can avoid the confusion with the existing term.

	5
	NG/5G Flow Pipe
	GFP
	The term Pipe is used to convey fluid substances, the fluid substances are similar the packet flows.

	6
	NG/5G Bearer
	GB
	Reuse the existing term for QoS, it is easy for understanding. 


Conclusion: the term “QoS flow” should not be used as QoS control granularity, a new term should be chosen. 
The document proposes to define the overall QoS control based on the QoS Train and the QoS parameters according to the agreement on the QoS framework. 
2. Proposal

It is proposed to capture the following definition about the QoS control based on the flow to NextGen TS 23.501.
* * * First change* * * *
5.4
QoS model
5.4.x The QoS Train

5.4.x.1 The QoS Train in general

A QoS Train is a logical packet transport of defined characteristics, i.e. corresponding to the finest granularity of packet forwarding/treatment differentiation a PDU session can offer to a service data unit flow (SDF). SDFs mapped to the same QoS Train receive the same QoS Train level packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) To a PDU session may be associated a number of logical QoS trains realized in the UP layer.

A QoS Train is identified by a QoS marking carried in encapsulation header on NG3 i.e. without any change 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.

Editor’s Note: How to classify non-IP PDU to QoS Train is FFS.

One QoS Train is established when a PDU session is set up, and that remains established throughout the lifetime of the PDU session established with UE. That QoS Train is referred to as the default QoS Train.

The initial QoS Train level QoS parameters values of the default QoS Train are assigned by the network.

5.4.x.2 QoS control based on the QoS Train
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Figure 5.1.2.x.2-1: QoS control based on the QoS Train

QoS control based on QoS Train is realized by the following elements:

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

· In the UPF, the DL Packet Filter is used to map a traffic flow to a QoS Train in the downlink direction;
· A radio bearer transports the packets of a QoS Train between a UE and an AN;
NOTE:
How RAN maps QoS Trains onto access-specific resources based on the NG3 QoS marking is up to RAN WGs to decide.

· A UE stores a mapping between an UL packet filter and a QoS Train and a mapping between a QoS Train 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 QoS Train to create the mapping between a traffic flow aggregate and a QoS Train in the downlink;
· The AN stores a mapping between a radio bearer and a QoS Train to create the mapping between a radio bearer and a QoS Train in the uplink and downlink;
5.4.y The QoS Train level QoS parameters

The QoS Train profile includes the parameters GBR, MBR, Priority level, Packet Delay Buget, Packet Error rate, APR and notification control, described in this clause. This clause also describes QoS parameters which are applied to an aggregated set of QoS Train: PDU session‑AMBR and UE‑AMBR.

A QoS Train (GBR and Non-GBR) is associated with the following QoS Train level QoS parameters.

· Priority level

· Packet Delay Buget

· Packet Error rate

· Allocation and Retention Priority (ARP)

Editor’s Note: Whether ARP applies to non-GBR QoS Trains is FFS.

Editor’s Note: Whether Priority level and ARP Priority may be indicated through a single parameter is FFS.

The Priority levels shall be used to differentiate between SDF aggregates of the same UE, and it shall also be used to differentiate between SDF aggregates from different UEs.

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF. The purpose of the PDB is to support the configuration of scheduling and link layer functions.

The Packet Error rate defines an upper bound for a rate of non-congestion related packet losses.

The ARP shall contain information about the priority level (scalar), the pre-emption capability (flag) and the pre-emption vulnerability (flag). The priority level information of the ARP is used for this decision to ensure that the request of the QoS Train with the higher priority level is preferred. The pre-emption capability information of the ARP defines whether a QoS Train with a lower ARP priority level should be dropped to free up the required resources. The pre-emption vulnerability information of the ARP defines whether a QoS Train is applicable for such dropping by a pre-emption capable QoS Train with a higher ARP priority value.

Each GBR QoS Train is additionally associated with the following QoS Train level QoS parameters:

· Guaranteed Bit Rate (GBR);

· Maximum Bit Rate (MBR);

· Notification.

The GBR denotes the bit rate that can be expected to be provides by a GBR QoS Train. The MBR limits the bit rate that can be expected to be provided by a GBR QoS Train. Notification controls whether notification should be made if the QoS targets are no longer fulfilled for a GBR QoS Train.

Editor’s Note: Mechanisms related to the notification and how to minimise the notification to the CN are FFS.

Each PDU session, by a UE, is associated with the following QoS parameters:

-
per PDU session Aggregate Maximum Bit Rate (PDU session-AMBR).

Each UE in state REGISTERED is associated with the following QoS Train aggregate level QoS parameter:

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

The UE‑AMBR limits the aggregate bit rate that can be expected to be enforced for all flows using Non‑GBR QoS Trains of a UE. Each of those flows using Non‑GBR QoS Train could potentially utilize the entire UE‑AMBR, e.g. when the other Non‑GBR QoS Train do not carry any traffic. GBR QoS Train are outside the scope of UE AMBR. The AN enforces the UE‑AMBR control in uplink and downlink.

The GBR and MBR denote bit rates of traffic per GBR QoS Train while UE-AMBR/PDU session-AMBR denote bit rates of traffic per group of Non-GBR QoS Trains. Each of those QoS parameters has an uplink and a downlink component.
* * * End of the change* * * *
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