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Use of RSVP Signaling for PSTN-terminating Calls in 3GPP Networks

1.0 Introduction
This contribution describes how RSVP signaling can be used for resource reservation/admission control for calls to PSTN from the mobile. The use of RSVP in this proposal is purely from QoS signaling perspective, and is irrespective of whether Int-serv or Diff-serv based QoS framework or any kind of resource reservation is used within the 3G core network. In other words, in this proposal RSVP is only being used to convey the QoS information between applications in the 3GPP networks. Note that the QoS signaling described in this contribution could be applied to other applications with specific QoS requirements. However, this is not described in this contribution.

In 3GPP, there is a need to support multiple concurrent IP flows with different QoS requirements for the same mobile station (MS). Currently, a QoS profile for the user is specified in the PDP context, which is associated with one IP address of the MS. In order to support multiple "QoS flows" per IP address, the concept of PDP context needs to be enhanced. Given one active PDP context, the MS can activate multiple secondary PDP contexts with different QoS profiles as and when required.

In this proposal the following we have made the following assumptions:

· That the MS is already registered and has a default PDP context (which may only support best-effort QoS) set-up. 

· That the MS will be running QoS-aware application, and its operating system is capable of generating and interpreting RSVP messages. 

· Any QoS-aware application can inform its QoS requirements and traffic profiles to the RSVP_agent in the operating system using a QoS API. The RSVP_agent then generates the PATH and/or RESV messages using this information. 

2.0 Proposal
For PSTN terminating calls, the RSVP end-point will have to terminate at some point inside the 3G network. We are proposing a new functional entity in the 3G network called IP QoS Management Function (IQMF), which will be the terminating point of RSVP signaling. For calls terminating at the PSTN, the signaling and data paths within the 3G network are as shown in Figure 1. 

[image: image1.wmf]UMTS BS

Manager

Adm

./Cap.

Control

Transl

.

Gateway (GGSN)

IQMF

RSVP Agent

QoS

Policy

Manager

External

Network


[image: image2.wmf]HSS

Legacy Mobile

Signalling

Networks

Gf

Gi

Gi

Mr

Gi

Mh

R

Um

Gi

Gn

Iu

-

ps’

Gc

Gp

Signalling

 and Data Transfer Interface

Signalling

 Interface

TE

MT

PDN

TE

Gr

Other PLMN

E-GGSN

EIR

Gn

Multimedia

IP Network

PSTN/

Legacy/

External

Applications &

Services

Mm

Mg

Mc

Cx

Multimedia over IP support

Enhancement to radio network

Mw

Ms

URAN

Iu

Uu

R

MGW

E-SGSN

MGCF

R-SGW

MRF

3G.IP

HLR

CSCF

CSCF

SGSN

GGSN

ERAN

TE

MT

Alternative

Access

Networkg

A-SGW

UMS

Gm

[image: image3.wmf]UMTS BS

Manager

Adm

./Cap.

Control

Transl

.

Gateway (GGSN)

IQMF

RSVP Agent

QoS

Policy

Manager

External

Network

[image: image4.wmf]RSVP Agent

(MS)

GGSN

IQMF

1

2

3

4

5

6

7

PATH

Network Initiated Secondary 

PDP Context Activation 

Procedure

Trigger

Trigger Response

Rest of Call Setup

GPRS Attach, PDP Context Activation, CSCF Discovery, Call setup initiation 

(e.g. INVITE etc.) 

CSCF sends the address of terminating RSVP Agent to the MS

RESV




Figure 1 - Reference 3GPP Architecture showing control and data paths for PSTN calls

Note: That for PSTN-terminating calls, the RSVP signaling will terminate at the IQMF and not be propagated to other network entities (e.g., CSCF, MGCF). 

The interactions of the IQMF and the functional entities within the gateway (GGSN) are shown in Figure 2. The functional entities within GGSN as shown in Figure 2 are already defined in [2]. This contribution introduces a new functional entity labeled IQMF that will be the terminating point of RSVP signaling.


Figure 2 - Interaction of IQMF with 3GPP Functional Entities

The message flows between the MS, GGSN, and IQMF is shown in Figure 3 and these are described below. 

 
Figure 3 - Message Flow
1. MS exchanges the session set-up messages with CSCF. This may include additional exchange of information for resource reservation. In a session set-up response message, CSCF provides the IP address of the IP QoS Management Function (IQMF) as the address of the far RSVP end point to the MS.

2. The QoS-aware application provides the RSVP agent in the MS with the traffic characteristics that are used to generate an RSVP PATH message. The Sender_Tspec in the PATH message contains information about the traffic profile to be generated by the application, e.g., Peak_rate, token_rate, token_bucket_size, Max_sdu_size etc. The MS uses the IP address provided by the CSCF (i.e. the address of the IQMF) as the destination address in the PATH message.

3. The RSVP agent in the IQMF receives the PATH message and extracts the sender’s Filter Spec (IP address and UDP/TCP port identifier) and resource requirement (Service Class and Sender T_Spec). Based on the processing done in IQMF, the IQMF sends Trigger to GGSN. 

4. The GGSN initiates the "Network initiated Secondary PDP context activation" procedure by proxying the QoS parameters to a Core Network Edge (SGSN) within the PDU Notification Request message. The rest of the network-initiated secondary PDP context procedure is then completed by the GGSN, SGSN, and the MS. 

5. After successful completion of the network-initiated secondary PDP context procedure, the GGSN sends a trigger response to the IQMF.

6. On receiving a successful Trigger Response, the IQMF generates a RESV message containing the Flow_Spec (consisting of R_Spec and Receiver_Tspec). R_Spec contains information about the QoS requirements (rate and delay_slack_term) for the traffic described in Receiver_Tspec. The Receiver_Tspec is created by copying the information from the Sender_Tspec in the PATH message. The RESV message is then sent towards the MS. 

(On receiving an unsuccessful Trigger_response, the IQMF will generate a RESV_ERROR message and send it to the MS.)

7. The receipt of RESV message is an indication that end-to-end QoS path has been successfully established. The rest of the call set-up then proceeds as usual. 
3.0 Recommendation
It is recommended that the proposed use of RSVP signaling for PSTN-terminating calls be adopted. 
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5.0 Glossary 
ACF


Admission Control Function

IQMF


IP QoS Management Function

RSVP


Resource Reservation Protocol 

PATH message 

RSVP sender sends a PATH message consisting of the generated traffic

Specification (Sender_Tspec), sender's IP address and RSVP session information (destination IP address & port number)

RESV message 

RSVP receiver sends a RESV message consisting of requested QoS information

for the traffic to be received (Flow_Spec), the source(s) from which QoS traffic is to be received (Filter_Spec) and RSVP session information

IP Flow


identified by the tuple <IP Source address, destination address, source port,

 


destination port, protocol id>

PDP Context

Packet Data Protocol Context used in E-GPRS

Secondary PDP context 
Child contexts of a PDP context to support IP flows with different QoS

requirements for the same mobile user [3GPP-1]

RAB


Radio Access Bearer
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RSVP end-point
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