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Abstract of the contribution: This contribution is to update the QoS Solution 6.2.9 in the TR 23.799.
1. Discussion
1.1 NQI Description for NextGen Non-GBR flows
In QoS Solution 6.2.9 in the TR 23.799, PPI is used to define scheduling priority per packet at UP and AN functions in NextGen Non-GBR bearer. And there is an editor’s note:

Editor’s notes: Whether PPI can be replaced by the NextGen QoS Index is FFS.

It is recognized that there still should be different QoS treatments regarding the transfer latency and reliability as well as scheduling priority for different NextGen Non GBR flows. 
Proposal 1: We proposed to remove this editor’s notes and replace the PPI with the NQI.
1.2 PDPI Function and Usage Description 

A new QoS parameter PDPI (Packet Discard Priority Indicator) for NextGen Non-GBR bearer is introduced in TR 23.799. How to use PDPI is still not well defined. For ease of understanding, in this contribution, the function and usage description of PDPI is described.
PDPI defines the discard priority per packet in the NextGen system 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. 
PDPI is independent of scheduling priority. Packets with the same scheduling priority can own different PDPI. Packets with the same scheduling priority can be buffered into a sending queue. PDPI is only used to discard the packet in the sending queue in congestion case. PDPI can protect a flow not to be starved even when the flow is with a low scheduling priority with the assumption that different flows with the same scheduling priority will be put into the same queue in their order to arrive. In the case the sending queue is going to be congested in AN, the AN will discard some packets with high PDPI in the sending queue to free up resources for other packets with low PDPI.
For example, normally packets for web page has the same scheduling priority with the Email data, but the PDPI_email > PDPI_webpage.  So the web page and Email packets will be allocated into the same sending queue since SchedulingPriority_webpage = SchedulingPriority _email. If the sending queue is going to be full(i.e. congested), the AN will delete some email packets from the queue to free more space to let more web page data enter the sending queue because PDPI_email > PDPI_webpage. In this case, the PDPI packet filter can be IP-5 tuples-based.
Another example, the packets of the same Video flow have the same scheduling priority, but the packets of the same video flow can have different PDPI (e.g. PDPI_B-frame > PDPI_P-frame>PDPI_I-frame). If the sending queue for the video flow is going to be full, then the AN will firstly discard some video packets with B-frame to accept more I or P-frame video packets. Also, the same technology can be used for AMR-coded Voice over IP flow, that the Voice packets of C-frame will be firstly dropped if the voice queue is going to be full. In this case, the PDPI packet filter can be IP-6 tuples-based which IP-5 tuples to identify the video/voice IP flow and another tuple to identify the frame type.

Proposal 2: We proposed to add the PDPI function and usage description in the solution.
1.3 NQI, PDPI and Packet Filter for NextGen Non-GBR flows

Packet filters are used to mark NQI and PDPI to the packets for NextGen Non-GBR flows. For downlink data, packet filters are used by NextGen UP to decide NQI, PDPI for packets in Non-GBR Bearer. For example, for packets in the same IP 5-tuple, which can transfer data with different content types (e.g., HTTP), NQI or PDPI can be used to identify data with different content types (i.e. fairly with using an IP 6-tuple containing content type to identify different packets in a "Flow", and mark them with deferent NQI or PDPI, rather than just identify a "Flow" with IP 5-tuple). Besides that, for processing simplification to UE in uplink, UE can use a simplify Filter for NQI or PDPI.
For DL of NextGen Non-GBR bearer, NQI and PDPI should be marked explicitly on packets by UP according to DL packet filter. AN can process the packets according to the marked NQI and PDPI. For UL, NQI should be marked to the packets by UE according to UL packet filter, while PDPI could be marked implicitly on packets by UE according to UL packet filter. Because, in UL case, PDPI is usually used by UE to process the packets in congestion case with the congestion indication from the AN, so there is possible no need to mark the PDPI explicitly to the UL packets (i.e. UL packet is no PDPI marking). The UE may provide the PDPI value if needed.
Proposal 3: After adding some above NQI, PDPI and Packet Filter clarification text in the solution, we propose to remove the following Editor’s note:

Editor's notes: It is FFS whether it is possible to the packet filters for the purpose of PDPI marking.

2. Proposal
It is proposed to update the following description in the TR 23.799 “Study on Architecture for Next Generation System”.
* * * First change* * * *
6.2.9
Solution 2.9: NextGen Bearer based QoS control model

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

6.2.9.1
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 6.2.9.1-1 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. 
6.2.9.1.1
NextGen Bearer level QoS parameters
The following list of QoS parameters is used in the NextGen 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:  Resource Type, 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.
NOTE: 
Priority Level currently is 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 NQI and PDPI for each packet of flows which is bind to the NextGen Non-GBR bearer.
For DL of NextGen Non-GBR bearer, NQI and PDPI are marked explicitly on packets by UP according to DL packet filter. AN can process the packets according to the marked NQI and PDPI. For UL, NQI should be marked on packets by UE according to UL packet filter. 

-
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 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.
. In the case there is congestion in AN, the AN will discard some packets with high PDPI to free up resource for other packets with low PDPI.
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 6.2.9.1.1-1 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 in the QoS rule maps a packet to of the NextGen Non-GBR bearer in the uplink direction. And the packet marking will be done to the traffic based on the QoS rule. Then the UE request the transmission scheduling from the AN based on the user traffic marking, and send the packet on the corresponding radio bearer.
-
In the UP, the DL filter in the QoS rule maps a packet to 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, then the packet is send on the NextGen Non-GBR bearer.
-
In the AN, the packet is transmitted based on its packet marking, i.e. NQI and PDPI. The NQI decides the packet forwarding treatment (e.g. scheduling policy, queue management policy, rate shaping policy, RLC configuration, etc.) of corresponding radio bearer and the PDPI decides which packets should be discarded in priority in some special cases like congestion.
The Figure 6.2.9.1.1-2 shows a high level view of packet transmission control based on the QoS rules of NextGen Non-GBR bearer.
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Figure 6.2.9.1.1-2 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 6.2.9.1.1-2 NextGen Non-GBR Bearer QoS Parameters
	QoS parameters
	UP functions
	AN
	UE

	NextGen QoS index(NQI)
	*
	*
	*

	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 NQI marking. 
6.2.9.2
Function description
Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.2.9.2.1
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 6.2.9.2.1-1: 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 QoS rules of NextGen Non-GBR bearer. The QoS rules include default Qos rule (NextGen Bearer Id, default NQI, default PDPI , SMBR) and dedicated Qos rules(NextGen Bearer Id, filters, NQI , PDPI).
3.
The CP functions forward the QoS rules of NextGen Non-GBR bearer to UP functions. The UP functions acknowledge the reception.

4. 
The CP functions forward the QoS rules 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 rules of NextGen Non-GBR bearer to UE. 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 rules of NextGen Non-GBR bearer.
6.2.9.2.2
NextGen GBR Bearer establishment based on the application server request
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Figure 6.2.9.2.2 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.

6.2.9.3
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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5. NextGen Non-GBR Bearer Establishment and Authorized Non-GBR QoS
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5. NextGen GBR bearer establishment with Authorized QoS
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