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Abstract

This contribution describes several different QoS request initiation and negotiation scenarios that may occur from a CPE (customer promises equipment) connected to a NGN network.
Introduction

In the ETSI TISPAN NGN Release 1 Architecture, the RACS (Resource Admission Control Subsystem) is identified for QoS control and NAPT control. This concept has been notified to ITU-T NGN FG for alignment, which accepted it and decided to also start the study of the RACS at the last meeting.

The TISPAN NGN functional architecture comprises a service layer and an IP-based transport layer. The RACS acts as the arbitrator for resource negotiation between Application Function and Transport Function.
The RACS provides admission control and gate control functionalities (including the control of NAPT and DSCP marking). Admission control involves checking authorisation based on user profiles held in the network attachment subsystem, on operator specific policy rules and on resource availability.

Proposal

NGN shall support different terminals with different intelligence and capabilities. In this document, we described several different QoS request initiation and negotiation scenarios that may occur from a CPE connected to a NGN network. 
1. CPE with different QoS request initiation and negotiation capability

 According to the different QoS request initiation and negotiation capability, there are four categories of CPE.

(1) CPE that cannot initiate explicit QoS requests through signalling;

(2) CPE that can initiate explicit QoS requests through a special path-coupled QoS signalling (e.g. RSVP, NISIS);

(3) CPE that can initiate explicit QoS requests through the application layer signalling that may be a special one or an existing one with QoS negotiation extensions (e.g. SDP/SIP);

(4) CPE that can negotiate explicit QoS requests through the coordination between the application layer signalling and a special path-coupled QoS signalling.

In accordance with the definitions in Y.1291, “Path-coupled” means that QoS signalling messages are routed only through the nodes that are potentially on the data path. Path-coupled signalling implies that signalling nodes must be co-located with routers. 

“Path-decoupled” means that QoS signalling messages are routed through nodes that are not assumed to be on the data path. Path-decoupled signalling implies that the entity terminating QoS signalling should be dedicated and separate from the forwarding entity, which is normally located in routers.
2. QoS control architecture based on the RACS

In NGN architecture, the RACS shall acts as the arbitrator for resource negotiation between Application Function and Transport Function.

In all the scenarios, the QoS control architecture based on the RACS could be as shown in Figure 2 below.
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Figure 2: QoS control architecture based on the RACS
The Application Function (e.g. P-CSCF in IMS) is an element offering the services that require the control of NGN transport resource.  

The Application Function interacts with the RACS for the purposes of authorization of QoS resources, resource reservation, gate control and NAPT control.

A CPE may initiate a QoS request to the Application Function through the application layer signalling that may be a special one or an existing one with QoS negotiation extension. Or it may initiate a QoS request to the Transport Functions through a special path-coupled QoS signalling (such as RSVP, NSIS, or PDP context).

The RACS interacts with Transport Functions for the purpose of controlling one or more the following functionalities in the transport layer: Packet filtering, policing, classification and marking, Resource allocation and bandwidth reservation, IP addresses and port numbers allocation,  Anti-spooling of IP addresses, Usage and traffic metering.

The RACS interacts with the NASS for checking authorisation based on user profiles held in the NASS.

For those services across multiple providers or operators, the Application Function, RACS and Transport Functions may need to interact with the corresponding functions in other networks.

3. Several different QoS request initiation and negotiation scenarios

Considering different CPE capability, four main scenarios of QoS request initiation and negotiation between CPE and networks can be identified.

Scenario 1: QoS request is initiated by Application Function.

The CPE does not support the native QoS signalling. So it cannot initiate an explicit QoS request through signalling. It is the Application Function's (e.g. P-CSCF in IMS) responsibility to ‘determine’ the QoS needs of the user requested service, to request authorization from the RACS which control the transport layer resource admission, reservation and allocation.

A flow diagram for this scenario is provided in Figure 3.
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Figure 3: The flow diagram for Scenario 1

(1) The CPE requests an application-specific service by sending a “Service Request” （e.g. SIP Invite）to the Application Function. This Service Request doesn’t contain any explicit QoS requirement parameters for this service.

(2) The Application Function determines the QoS requirement parameters (including bandwidth, delay, jitter, loss etc.) of the requested service, and then requests authorization from the RACS by sending a ‘Resource Request’ which contains these explicit QoS requirement parameters. 

(3) The RACS checks authorization based on user profile held in the NASS, on operator specific policy rules and on resource availability. If admitted, the RACS sends the gate control, packet marking and traffic control commands to the Transport Functions. 

Scenario 2: QoS request is initiated by CPE through the application layer signalling with QoS negotiation extensions.
The CPE supports the application layer signalling with QoS negotiation extensions. So it can initiate an explicit QoS request through the application layer signalling (e.g. SDP/SIP). It is the Application Function's (e.g. P-CSCF in IMS) responsibility to ‘extract’ the QoS requirement parameters from the user service request, to request authorization from the RACS which control the transport layer resource admission, reservation and allocation.

A flow diagram for this scenario is provided in Figure 4. The difference between scenario 1 and 2 is whether the service request contains the explicit QoS requirement parameters.
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Figure 4: The flow diagram for Scenario 2

(1) The CPE requests an application-specific service by sending a “Service Request” （e.g. SIP Invite）to the Application Function. This Service Request contains the explicit QoS requirement parameters for this service.

(2) The Application Function extracts the QoS requirement parameters (including bandwidth, delay, jitter, loss etc.) from the Service Request, and then requests authorization from the RACS by sending a ‘Resource Request’ which contains these explicit QoS requirement parameters. 

(3) The RACS checks authorization based on user profile held in the NASS, on operator specific policy rules and on resource availability. If admitted, the RACS sends the gate control, packet marking and traffic control commands to the Transport Functions. 

Scenario 3: QoS request is initiated to the Application Function by CPE through a special application layer QoS signalling. 

The CPE supports a special application layer QoS signalling. And it can initiate an explicit QoS request to the Application Function through this special signalling. The Application Function's extracts the QoS requirement parameters from the user QoS request, and then request authorization from the RACS which control the transport layer resource admission, reservation and allocation.

A flow diagram for this scenario is provided in Figure 5. 
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Figure 5: The flow diagram for Scenario 3

(1) Before or after sending a ‘Service Request’ for an application-specific service, the CPE initiate an explicit ‘QoS Request’ to the Application Function through a special application layer QoS signalling. This QoS Request contains the explicit QoS requirement parameters for this service.

(2) The Application Function extracts the QoS requirement parameters (including bandwidth, delay, jitter, loss etc.) from the ‘QoS Request’, and then requests authorization from the RACS by sending a ‘Resource Request’ to RACS which contains these explicit QoS requirement parameters. 

(3) The RACS checks authorization based on user profile held in the NASS, on operator specific policy rules and on resource availability. If authorized, the RACS sends the gate control, packet marking and traffic control commands to the Transport Functions. 

Scenario 4: QoS request is initiated to the Transport Functions by CPE through a special path-coupled QoS signalling. 

The CPE supports a special path-coupled QoS signalling (e.g. RSVP or NSIS), which means that QoS signalling messages pass only through the nodes on the data path. So the CPE can initiate an explicit QoS request (actually a resource reservation request) directly to the Transport Functions through this special path-coupled QoS signalling. But the QoS request needs prior authorization via the Application Function. 

So this scenario is a two-phase negotiation approach and needs the coordination between the application layer signalling and the special path-coupled QoS signalling. 
A flow diagram for this scenario is provided in Figure 6.
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Figure 6: The flow diagram for Scenario 4

At the first phase,

(1) The CPE requests an application-specific service by sending a “Service Request” （e.g. SIP Invite）to the Application Function. This Service Request may or not contain any explicit QoS requirement parameters for this service.

(2) The Application Function extracts or determines the QoS requirement parameters (including bandwidth, delay, jitter, loss etc.) of the requested service, and then requests authorization from the RACS by sending a ‘Resource Request’ which contains these explicit QoS requirement parameters. 

(3) The RACS checks authorization based on user profile held in the NASS, on operator specific policy rules and on resource availability. If authorized, an authorization token is assigned to this service and informed to the CPE.  The token may be optional.

At the second phase,

(4) The CPE initiates an explicit ‘QoS Request’ (actually a resource reservation request) directly to the Transport Functions through a special path-coupled QoS signalling. This QoS Request contains the explicit QoS requirement parameters for an application-specific service. And it may also contain the authorization token.

(5) On receipt of the ‘QoS Request’, the transport function at the network edge sends the RACS an ‘Admission Request’ which may contain the authorization token. 

(6) The RACS makes admission control. If admitted, the RACS sends the gate control, packet marking and traffic control commands to the Transport Functions.
Conclusion

The above presented different CPE capabilities and QoS request initiation scenarios in section 1 should be considered in both TR-RACS and TR-e2eqos.

The RACS functional architecture should be able to support the above presented different QoS negotiation scenarios.
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