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Abstract of the contribution: This contribution proposes a QoS control model which based on NextGen bearer.
1. NextGen Bearer based QoS control model
This contribution proposes a new QoS control model which based on the NextGen Bearer. 
As we known, users access more and more services using wireless network, and radio resource is rare and expensive. Considering the explosive traffic and scarcity of radio resource, a reasonable resource allocation and schedule mechanism in the network for ensuring the efficient use of wireless resource and end-user experience is needed. 

A variety of services can be transmitted via the network at the same time. However, do these services can share the network resource without distinction? The answer is no. Not only service has its resource allocation and schedule priority, but also the services need the network to make sure the dedicated network resource can be provided to support the service smoothly under most normal condition. These services (e.g. VoIMS, video conferencing, real-time video, online gaming,) with guaranteed bitrate and transfer delay requirement during the lifetime of the service data flows. It is necessary to guarantee the enough resource to support the service, especially for 5G RAN. If there is not enough radio resource for the service, then the service should be rejected, because users cannot accept the QoS reduction like voice off and on or online gaming delay when the service is ongoing. The network resource for this kind of service should be guaranteed independently, not shared. In this scenario, the network element in the end-to-end QoS control model should be configured with the expected behaviour with respect to QoS profile in advance. Here, NextGen GBR Bearer should be established before service data is transmitted. If there is not enough resource for the service, the establishment of NextGen GBR Bearer is failed and the service is rejected, and the user can try the service some time later 

However, for the services such as file download, email, resources can be shared between services and users, resulting in little impact to the user's QoE. For this kind of service data flows with non-GBR requirement during the lifetime of the service data flows, the network resource can be allocated temporary and provide best effort service. In this case, the network element in the end-to-end QoS control could dynamic scheduling the network resource based on the received service packet.
In addition to service differentiation, subscriber differentiation is key factor to consider. Network operator may provide differentiated treatment of the traffic for the same service depending on user’s subscription.

From the above description about the QoS control requirement, the following QoS control model can be abstracted out: 

[image: image1.emf]NextGen GBR Bearer 1 (The same QoS control)

NextGen Non-GBR Bearer (Dynamic QoS control  )

UE

AN

UP

Radio interface

AN-UP interface

NextGen GBR Bearer 2 (The same QoS control)

F

i

l

t

e

r

s

UL filteràNextGen 

GBR bearer

UL filteràNextGen 

Non-GBR Bearer

DL filteràNextGen 

GBR Bearer

DL filteràNextGen 

Non-GBR Bearer


· NextGen GBR bearer: An information transmission path of defined bit rate, scheduling priority, latency and reliability, etc. It is an End-to-End bearer between the UE and UP function Anchor. The QoS control of all the service data flows binding to this bearer is the same.
For a PDU session, several NextGen GBR bearers can be established using the out band signalling.  The service data can be transmitted on the NextGen GBR bearer only after the information of NextGen GBR bearer successfully established is received. The CP Functions generate the QoS parameters for the NextGen GBR bearer and forwarding them to the related UP functions, AN and UE. A NextGen Bearer ID is also allocated by the CP function which is used to index the QoS parameters. The UP functions, AN and UE executes traffic transmission control for the traffic binding to the NextGen GBR bearer using these QoS parameters of the NextGen GBR bearer.
In this case, QoS control is per NextGen GBR bearer in the NextGen core network/ NextGen RAN. It means the network element in the End-to-end QoS model implement the same transmission control (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) to all traffic mapped to the same NextGen GBR bearer. 
· NextGen Non-GBR bearer: A default transmission path for a PDU session, it is established when a PDU session is established. The QoS control of services mapped to this NextGen Non-GBR bearer is differentiated by the user plane marking of the user plane packet. 
For a PDU session, only one NextGen Non-GBR bearer is maintained. The CP functions provide the QoS control rule (e.g. packet filter and the corresponding packet marking rules) to UP functions and UE using the out band signalling.
2. Proposal
It is proposed to add the following NextGen bearer based QoS control model in the TR 23.799 “Study on Architecture for Next Generation System”.
* * * First change* * * *
6.2.X
Solution 2.x: NextGen Bearer based QoS control model

This is a solution to Key issue 2: QoS framework.

6.2.x.1
Architecture description

The QoS control in the UP functions, AN and UE is based on the NextGen bearer (i.e. NextGen GBR bearer and NextGen Non-GBR bearer). See figure 6.2.x.1-1 for a high level view of such QoS control.
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Figure 6.2.x.1-1 NextGen Bearer based QoS control

NextGen GBR bearer: an information transmission path of defined bit rate, scheduling priority, latency and reliability, etc. It is an end-to-end bearer between the UE and UP function Anchor. The QoS control of all service data flow binding to this bearer is the same. 

For a PDU session, several NextGen GBR bearers may be established using the out band signalling.  The service data can be transferred on the NextGen GBR bearer only after the information of NextGen GBR bearer successfully established is received. The CP Functions generate the QoS parameters (i.e. refer to the table 6.2.x.1.1-1) and forwarding them to the related UP functions, AN and UE. A NextGen Bearer ID is also allocated by the CP function which is used to index the QoS parameters in the UP functions, AN and UE, and the UP functions, AN and UE executes packer transmission control for the traffic binding to the NextGen GBR bearer using these QoS parameters of the NextGen GBR bearer.

NextGen Non-GBR bearer: a default transmission path for a PDU session, it is established when a PDU session is established. The QoS control of services mapped to this NextGen Non-GBR bearer is differentiated by the user plane marking of the user plane packet. 

For a PDU session, only one NextGen Non-GBR bearer is maintained. During the PDU session establishment procedure, the CP functions provide the QoS rule (e.g. packet filter and the corresponding packet marking rules) to UP functions and UE using the out band signalling. This Non-GBR Bearer remains established throughout the lifetime of the PDU session. 
6.2.x.1.1
NextGen Bearer level QoS parameters
The following list of QoS parameters is used in the NextGen GBR Bearer QoS profile:

· NextGen QoS index: specifies characteristics describe the packet forwarding treatment that a service data flow aggregate receives edge-to-edge between the UE and the UP Anchor in terms of the following performance characteristics:  Priority, Latency and Reliability. A standardized NextGen QoS index and corresponding characteristics is independent of the UE's current access (3GPP or Non-3GPP).

· Priority Level: define the service data flow's relative importance to access to AN resource. It is also used to decide whether a NextGen GBR bearer establishment request can be accepted or needs to be rejected due to resource limitation.
Notes: 
NextGen QoS Index and Priority Level currently are only used for the NextGen GBR Bearer. 

· Filter Descriptor: packet filters mapping the service data flow to the NextGen GBR bearer, or packet filters in the QoS rule to mark the PPI and PDPI for each packet of flows which is bind to the NextGen Non-GBR bearer.
· Editor's Notes: It is FFS whether it is possible to the packet filters for the purpose of PDPI marking.
· Maximum Bitrate: maximum UL and DL bitrate value applicable for a single flow or aggregation of flows mapped to the NextGen bearer. 
· Guarantee Bitrate: guaranteed UL and DL bitrate value applicable for a single flow or aggregation of flows mapped to the NextGen GBR bearer.
· Packet Priority Indicator (PPI): defines scheduling priority per packet at UP and AN functions. Different PPIs marked to the packets in the same flow by the NextGen UP functions and UE are used to identify the different scheduling priority for the packets e.g. with different content type. Each PPI is associated with a filter descriptor and only applicable for the flows binding to the NextGen Non-GBR bearer. 
Notes:
If all the packets within the same flow have the same PPI value, then the PPI is the FPI as defined in sub-clause 6.2.2.1.
Editor Notes: Whether PPI can be replaced by the NextGen QoS Index is FFS.

· Packet Discard Priority Indicator (PDPI): defines the discard priority per packet in the NextGen system in case of congestion e.g. for differentiating content type within the same flow. The PDPI marking in the downlink is set by the UP functions and is used by the AN. Each PDPI is associated with a filter descriptor and only applicable for the flows binding to the NextGen Non-GBR bearer.
A NextGen GBR bearer is realized by the following elements:

· In the UE, the UL filter descriptor maps traffic flows aggregate to a NextGen GBR bearer in the uplink direction;

· In the UP functions, the DL filter descriptor maps traffic flows aggregate to a NextGen GBR bearer in the downlink direction;

· AN implements admission control and traffic scheduling functions according NextGen GBR bearer QoS characteristics. For admission control, AN should ensure that sufficient resources are available to support a satisfied service before allowing the NextGen GBR bearer to be set up. For traffic scheduling, the QoS concepts of the NextGen GBR bearer is mapped to the QoS concepts of the underlying transport. AN is responsible for configuring the lower layer (layers 1 and 2) protocols between UE and AN in accordance to the QoS characteristics associated with the NextGen GBR bearer. This includes implementing packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) and configuring the error-control protocols (modulation, coding, and link layer retransmissions) so that the QoS characteristics, such as capability, latency and reliability requirements are fulfilled. For a PDU session, each combination of NextGen QoS index and Priority Level is assumed to associate with a NextGen GBR bearer.
The QoS parameters in NextGen GBR Bearer QoS profile are applicable in the network elements as summarized in the follow table: 
Table 6.2.x.1.1-1 NextGen GBR Bearer QoS Parameters
	QoS parameters
	UP functions
	AN
	UE

	NextGen QoS index(NQI)
	*
	*
	*

	Priority Level (PL)
	
	*
	

	Filter Descriptor
	DL
	*
	
	

	
	UL
	*
	
	*

	Maximum Bitrate (MBR)
	DL
	*
	*
	

	
	UL
	
	*
	*

	Guarantee Bitrate (GBR)
	DL
	*
	*
	

	
	UL
	
	*
	*


A NextGen Non-GBR bearer is realized by the following elements:

· In the UE, the UL filter maps a packet to a QoS rule (e.g. user traffic marking) of the NextGen Non-GBR bearer in the uplink direction. Then the UE request the transmission scheduling from the AN based on the user traffic marking.
· In the UP, the DL filter maps a packet to a QoS rule (e.g. user traffic marking) of the NextGen Non-GBR bearer in the downlink direction, and the packet marking will be done to the traffic based on the QoS rule.

· In the AN, the packet is transmitted based on its packet marking, i.e. PPI and PDPI. The PPI decides the packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) and the PDPI decides which packets should be discarded in priority in some special cases like congestion.

· 
· The Figure 6.2.x.1.1-2 shows a high level view of packet transmission control based on the QoS rules of NextGen Non-GBR bearer.
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Figure 6.2.x.1.1-2 NextGen Non-GBR based QoS control

QoS rules included in the NextGen Non-GBR bearer QoS profile are applicable in the network elements as summarized in the follow table: 
Table 6.2.x.1.1-2 NextGen Non-GBR Bearer QoS Parameters
	QoS parameters
	UP functions
	AN
	UE

	Packet Priority Indicator (PPI)
	*
	*
	*

	Packet Discard Priority Indicator (PDPI)
	*
	*
	*

	Filter Descriptor
	DL
	*
	*
	

	
	UL
	
	*
	*

	Session Maximum Bitrate (SMBR)
	DL
	*
	
	

	
	UL
	
	*
	*


Reflective QoS:

· Reflective QoS is not used for the NextGen GBR flow. 
· Reflective QoS is used for the NextGen Non-GBR flows without filter descriptor for the PPI marking. 
6.2.x.2
Function description
Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.2.x.2.1
NextGen Non-GBR Bearer established at PDU session establishment

During the PDU session establishment, the NextGen Non-GBR bearer for service data in the network is established.
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Figure 6.2.x.2.1-1: PDU session establishment with NextGen Non-GBR bearer 

1.
The UE determines to establish a PDU session and sends a PDU session request to CP functions. 

2.
The CP functions determine the default QoS control rule (NextGen Bearer Id, default PPI and filters, default PDPI and filters, SMBR) of NextGen Non-GBR bearer. 

3.
The CP functions forward the QoS control rule (NextGen Bearer Id, default PPI and filters, default PDPI and filters, SMBR) of NextGen Non-GBR bearer to UP functions. The UP functions acknowledge the reception.

4. 
The CP functions forward the QoS control rule of NextGen Non-GBR bearer to AN (NextGen Bearer ID, SMBR). The AN acknowledges the reception.

NOTE:
For NextGen Non-GBR bearer, this step is optional.
5.
The CP functions forward the QoS control rule of NextGen Non-GBR bearer to UE (NextGen Bearer Id, default PPI and filters, default PDPI and filters, SMBR). The UE acknowledges the reception.
6.
The CP functions complete the PDU session establishment using the PDU session response and inform the UE about the QoS control rule of NextGen Non-GBR bearer.
6.2.x.2.2
NextGen GBR Bearer establishment based on the application server request
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Figure 6.2.x.2.2 NextGen GBR bearer establishment based on the application server request

1.
A PDU session between the UE and a data network is established and a NextGen Non-GBR bearer established. 

2a.
An application server sends an application or service request with QoS requirement to CP functions.

2. 
CP functions determine to establish the NextGen GBR bearer.

2b.
CP functions acknowledge the request with an application/service response to the application server.
3.
The CP functions trigger the NextGen GBR bearer establishment with authorized QoS profile (NextGen Bearer Id, NQI, PL, Filters, GBR, and MBR) to UP functions. The UP functions acknowledge the establishment procedure.

4. 
The CP functions trigger the NextGen GBR bearer establishment with authorized QoS profile (NextGen Bearer Id, NQI, PL, Filters, GBR, MBR) to AN. The AN acknowledges the establishment procedure.

5.
The CP functions forward the QoS profile (NextGen Bearer Id, NQI, PL, Filters, GBR, MBR) of NextGen GBR bearer to UE.

6.2.x.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
* * *End of the changes* * * *
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