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1. Introduction

In SA2 #51 meeting in Denver, USA, there was general agreement on the discussion paper (S2-060831: Enhancement to the QoS parameters negotiation in UMTS) proposing enhancement of QoS parameter negotiation in UMTS, in the PCC working group. 
In SA2 #52 meeting (Shanghai, China), it was concluded that parallel work on this topic has begun in SAE, thus not to address enhancements for Rel-7, lest they may be forward incompatible. This topic was hence abandoned,

However, based on the latest SAE TR 23.882 the following has become clear:

1. All of the Rel-7 QoS parameters (traffic class, maximum bit rate, guaranteed bit rate, delivery order, SDU parameters, transfer delay, traffic handling priority, allocation/retention priority, source stats descriptor and signaling indication) are not deemed useful in SAE architecture.
2. The definition of the short-hand for QoS parameters called Label “identifies a ‘traffic handling behavior’ required from the eNB. […] a number of traffic handling behaviors need to be standardized (similar to the way that the so-called Per-Hop Behaviors are standardized for DiffServ, e.g. see IETF RFC 2597 [21] and  IETF RFC 3246 [22]).
Thus, the QoS parameters that will be used in SAE will be very different from the QoS parameters in Rel-7. This is evident from the possible meaning of Label such as DiffServ markings etc.

This discussion paper presents a mechanism for enhancement to the Rel-7 UMTS QoS architecture by means of predetermined “QoSLabels” that map to a set of Rel-7 QoS parameters. This method allows to indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters. It also has the advantage to reduce the size of QoS information that needs to be sent over the air.

This contribution proposes a way forward by summarizing the appropriate changes required in relevant specifications, to allow for use of QoSLabels in Release-7.
2. QoS parameter negotiation in UMTS using QoSLabels
Figure 1 depicts an example of signaling flow in case of a real-time service over IMS (e.g.: video part of video-share). The starting assumption is that the UE has already established a primary PDP context for the signaling and has invited a correspondent node for the service. 

The next step for the UE is to activate a secondary PDP context for the RAB that will carry the media frames. This step also includes the negotiation of QoS parameters for the service.

In the current signaling, the QoS parameters are characterized by using the raw QoS parameters in the QoS profile IE or RAB parameters IE. The list of these QoS parameters includes: traffic class, maximum bit rate, guaranteed bit rate, delivery order, SDU parameters, transfer delay, traffic handling priority, allocation/retention priority, source stats descriptor and signaling indication. 

It is proposed that instead of using raw QoS parameters, the UE and the network use a short hand (QoSLabel) parameter to indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters for an application.

The list of changes required for such a change are summarized in light of the call flow discussed below.
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Figure 1 QoS Parameter Negotiation using 
1. The above call flow depicts an example of a real-time service over IMS. The UE first establishes a primary PDP context.

2. The UE initiates signaling over the primary PDP context in order to invite a correspondent node for the service. 

3. The service in our example requires the UE to set-up a secondary PDP context for the real-time media component, with certain QoS requirements. The application at the UE is aware of the QoSLabel and its mapping to set of QoS parameters for this service.
4. The UE sends an Activate Secondary PDP Context Request message in order to set-up the secondary PDP context. Instead of listing a set of QoS attributes in the QoS Profile IE, the UE includes the predetermined QoSLabel.
5. The CN is aware of the QoSLabel mapping table for billing purposes etc. The CN checks the validity of the QoS requested by the UE against the subscriber’s QoS Profile 
6. On receipt of an Activate Secondary PDP Context Request message, the CN initiates RAB set-up by sending a RAB Assignment Request message. Instead of listing a set of QoS attributes in the RAB parameters IE, the CN includes the predetermined QoSLabel for the service, received from the UE.

7. The QoS mapping associated with QoSLabel is known at the RAN. The RAN expands the QoSLabel to list of QoS parameters and performs admission control based on UE’s request and subscription profile.
8-9. The RAN sets up the Radio Bearers for the given service and maps the QoS Profile(s) with the associated RB.
10. The RAN sends a RAB Assignment Response message to the CN. This message can contain one of the following:
a. If RAB assignment is successful, the message includes either the QoSLabel or Assigned RAB parameter values, which include the Maximum Bit Rate and the Guaranteed Bit Rate in case the latter are modified (i.e., the only two requested QoS values the RAN is allowed to change in order to set up the RAB). 
b. If RAB assignment is unsuccessful, the message includes the cause, which could be Requested Traffic Class not Available, Requested Maximum Bit Rate not Available, Requested Guaranteed Bit Rate not Available, Requested Transfer Delay not Achievable etc.
In this call flow, we assume the successful setup scenario (a).
11. On receipt of the RAB Assignment Response, the CN sends back a Activate Secondary PDP Context Response message to the RAN, containing the QoS Profile IE, listing the set of QoS attributes granted to the UE.
12. At the end of Step 11, Secondary PDP Context is set-up

13. The UE may initiate IMS signaling with the other end point (OEP) via IMS core network.
14. The UE can now exchange media with the OEP using the granted QoS for the service.
3. Summary of changes

From the above call flow, it is clear that the following list of changes should be addressed:

1. Definition of QoSLabel Mapping Table

2. Changes to the following messages:
a. Activate Secondary PDP Context Request
b. RAB Assignment Request
c. Activate Secondary PDP Context Accept
3. Downloading the QoSLabel Mapping Table in the RAN and the CN entity (GGSN).

4. QoSLabels
For a given application one may define multiple QoSLabels, each corresponding to a different set of QoS attributes, i.e. traffic class, maximum bit rate, guaranteed bit rate, delivery order, SDU parameters etc. 
The QoSLabels and their mappings need to be standardized. For example for a video stream there may be two different QoSLabels, each corresponding to a different encoding rate. 
The following table presents a possible format for the QoSLabel table:

	QoSLabel (16 bits)
	Flow Description
	Set of QoS Attributers

	0x0000
	Best Effort
	

	0x0001
	Streaming Service 1
	Maximum bit rate (kbps) = 128

Guaranteed bit rate (kbps) = 64

Traffic class: Streaming

Maximum SDU size (octets): 1500

SDU error ratio: 10-3
Residual BER: 10-2

Traffic Handling Priority: 5

:

:

	:
	:
	:

	0x0001
	Interactive Service 1
	Maximum bit rate (kbps) = 64

Guaranteed bit rate (kbps) = 32

Traffic class: Interactive

Maximum SDU size (octets): 1500

SDU error ratio: 10-5

Residual BER: 10-4

Traffic Handling Priority: 2

:

	:
	:
	:


The QoSLabel mapping table should be defined in the RAN WG.
The following sub-sections list the procedures at each involved entity using the QoSLabel mapping.
4.1. Application

The application is aware of the QoSLabels and their mappings. The mappings are used to do any source adaptation depending on which QoSLabel was granted by the network. Note that an application developer using an application with existing QoSLabels simply provisions them in the application and the application presents them to the UE during application activation. The application developer does not need to come up with a set of QoS parameters.

4.2. UE

The UE does not need to know the meaning of the QoSLabels. It simply signals them to the network in the QoS information element. The use of QoSLabel reduces the size of QoS information that needs to be sent over the air.

4.3. UTRAN

In UTRAN, the RNC is provisioned with the QoSLabels and their mappings to QoS parameters.

It is for further study, whether the QoSLabels should be propagated down to the Node B. In this case, the Node B may also be provisioned with the required air interface parameters, i.e. RLC and MAC parameters, corresponding to each of the QoSLabels. 
4.4. CN

The CN needs to know the QoSLabels authorized for a given subscriber as part of the subscriber profile. This enables the CN to authorize a data flow as well as to perform accounting based on the QoSLabels.

In the absence of such a predetermined set of QoS parameters, the (regular) full set of QoS parameters is used. 
5. Conclusion

Based on the above considerations, we propose to adopt the QoSLabel mechanism to the current QoS parameters negotiation in UMTS. This method allows 
· To indicate a predetermined (agreed upon between the UE, CN and the UTRAN) set of QoS parameters, thus allowing better support of QoS sensitive applications.
· It also has the advantage to reduce the size of QoS information that needs to be sent over the air.

To make the necessary changes, it is proposed that a liaison be sent to the following working groups:
· CT 1: For signalling changes in the Activate Secondary PDP Context Request and Activate Secondary PDP Context Request message
· RAN 3: For signalling changes in the RAB Assignment Request message
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