TSG
-SA Working Group 2 QoS Drafting Session  S2 –01303
Vancouver, Canada, 14th-18th August, 2000

Agenda Item: 
R00
Source: 

Lucent Technologies

Title: 

A SIP-based Call Control Model with End-to-End QoS Negotiation 

Document for:
Discussion and Decision

1 Introduction

SIP is used to set up and manage multimedia calls across the IP multimedia CN subsystem in R00. The successful set-up of a multimedia call at the call control level requires end-to-end QoS negotiation and appropriate resource reservation at the UMTS Bearer Level. This contribution describes the interaction between the call setup process based on SIP and the UMTS bearer set-up with end-to-end QoS negotiation and resource reservation. The contribution is intended to achieve an agreement on including the model and the associated control procedures in TR23.821 to describe SIP call set-up process with end-to-end QoS control.

2 The Call Control Model

The call set-up at the UMTS Call Control Level relies on end-to-end QoS negotiation and subsequent resource reservation on the UMTS Bearer Level to provide service differentiation among different media streams for a multimedia call. Figure 1 describes a logical model that includes multimedia call control in relation to the session(s) management at the UMTS Bearer Level.
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Figure 1 The Reference Model for interaction between IM Call Control and the UMTS Bearer Control

The call control at the IP multimedia subsystem interacts with the session management at the UMTS Bearer Level (PDP Context) to activate the QoS negotiation and the subsequent resource reservation as a result of a successful set-up at the UMTS Bearer Level.

3 Typical Scenarios for Call Set-up beTween Mobile Terminals
Two scenarios describing a SIP call set-up process between two SIP clients in R00 networks. The call set-up is integrated with the Session Management at the UMTS Bearer Level are depicted in Figure 2 and 3, respectively. The following terminology is used in Figure 2 and 3 as well as in the description of the control process.

O-UEA:  the call originating UE in UMTS network A.

UTRANA, SGSNA, GGSNA,  S-CSCFA and I-CSCFA:  UMTS network/control elements in UMTS network A.

T-UEB:  the call terminating UE in UMTS Network B.

UTRANB, SGSNB, GGSNB, and S-CSCFB:  UMTS network/control elements in UMTS network B.
The general assumption is that the mobiles attach to the network and the access registration (authentication and authorisation) to the HSS are performed before the call set-up control is initiated. It is also assumed that the calling and called SIP clients are registered currently with their serving CSCF either directly or via the Proxy CSCF. The discovery and the location of Serving CSCF’s with or without interacting with DNS or the Interrogating CSCF are beyond the scope of this contribution and thus not included in the process.

The call set-up process depicted in Figure 2 describes a scenario where the QoS negotiation and resource reservation are initiated by the UE’s. The call set-up process includes the following steps:
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Figure 2 Call Set-up Scenario I: UE Initiated PDP Context Set-up at the UMTS Bearer Level

(0) Appropriate UMTS Bearers are set up for call control as well as other control signalling.

(1) O-UEA sends a call set-up request message INVITE that contains the callee’s E.164 address or URL to its Serving CSCFA.
(2) The CSCFA relays the INVITE message to the Interrogating CSCF (I-CSCF)

(3)  I-CSCF subsequently in resolves (e.g. via an appropriate database) the location of the Serving CSCFB for the call terminating UEB and delivers the INVITE message to the CSCFB.

(4) CSCFB performs the address translation and locates the corresponding call terminating UEB  and then sends an INVITE message to the UEB.

(5-9) Upon receiving the INVITE message, UEB initiates PDP Context for the media stream with QoS negotiation at the UMTS Bearer Service Level and subsequently reserves appropriate resources for the multimedia call.

(10-12) Upon successful setting-up of the appropriate UMTS Bearer (QoS, resource reservation) within the network to which the UEB is currently attached, UEB responds to the INVITE message from its Serving CSCFB by sending an OK message which is delivered to the call originating O-UEA.
(13) By interacting with the PDP Context set-up (QoS negotiation, resource reservation)  within the UMTS network B and the PDP Context set-up (QoS negotiation, resource reservation) for the call originating UEA in UMTS network A to be described in the subsequent steps,  QoS negotiation and resource reservation across the backbone network is performed using the QoS signalling mechanisms at the IP Bearer Service Level .The procedures are described in Annex 1 in Chapter QoS of TR23.821.

(14-18) Upon receiving the confirmation message OK from the call terminating  T- UEB,  O-UEA initiates the session set-up with QoS negotiation and resource reservation (PDP Context set-up) at the UMTS Bearer Level. The setting-up of appropriate UMTS Bearers, the IP Bearers in the external networks as well as the call  processing at the Call Control Level indicates the successful set-up of a multimedia session between the calling O-UEA and the callee T-UEB.

(19) The call originating O-UEA sends an ACK message  to indicate to the callee T-UEB that a call has been set up with the appropriate resource reservation in place.

(20) The Multimedia session starts.
In comparison, the call set-up process depicted in Figure 3 describes a scenario where the Network (GGSN) initiates the QoS negotiation and resource reservation at the UMTS Bearer Level when the Serving CSCFA,B receives the SIP message (INVITE, OK). The calling UEA  and the callee UEB will wait for the PDP Activation request sent from the Network  before it initiates the PDP Context set-up process.
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Figure 3 Call Set-up Scenario II: Network Initiated PDP Context Set-up at the UMTS Bearer Level

The control procedure shown in Figure 3 is similar to that described for the scenario in Figure except that the step 3 when the serving CSCF of the callee UEB identifies and  sends an INVITE message to the callee, CSCFB sends a trigger message to the GGSNB to  notify  the GGSNB of the call set-up  request  from the remote end. This step is shown as step 4 in Figure 3. Subsequently GGSNB initiates Network Initiated PDP Context set-up as shown in steps 4 and 5 in Figure 3. The detailed control procedures are as follows:

(0) Appropriate UMTS Bearers are set up for call control as well as other control signalling.

(1) O-UEA sends a call set-up request message INVITE that contains the callee’s E.164 address or URL to its Serving CSCFA.
(2) The  CSCFA relays the INVITE message to the Interrogating CSCF (I-CSCF)

(3)  I-CSCF subsequently in resolves (e.g. via an appropriate database) the location of the Serving CSCFB for the call terminating UEB and delivers the INVITE message to the CSCFB.

(4) CSCFB performs the address translation and locates the corresponding call terminating UEB  and then sends an INVITE message to the UEB.

(5–12) Upon receiving the INVITE message, the CSCF triggers the GGSN to initiate PDP Context for the media stream with QoS negotiation at the UMTS Bearer Service Level and subsequently reserves appropriate resources for the multimedia call.

(13-15) Upon successful setting-up of the appropriate UMTS Bearer (QoS, resource reservation) within the network to which the UEB is currently attached, UEB responds to the INVITE message from its Serving CSCFB by sending an OK message which is delivered to the call originating O-UEA.
(16) By interacting with the PDP Context set-up (QoS negotiation, resource reservation)  within the UMTS network B and the PDP Context set-up (QoS negotiation, resource reservation) for the call originating UEA in UMTS network A to be described in the subsequent steps,  QoS negotiation and resource reservation across the backbone network is performed using the QoS signalling mechanisms at the IP Bearer Service Level .The procedures are described in Annex 1 in Chapter QoS of TR23.821.

(17-24) Upon receiving the confirmation message OK from the call terminating  T- UEB, the CSCF triggers the GGSN to initiate the session set-up with QoS negotiation and resource reservation (PDP Context set-up) at the UMTS Bearer Level. The setting-up of appropriate UMTS Bearers, the IP Bearers in the external networks as well as the call  processing at the Call Control Level indicates the successful set-up of a multimedia session between the calling O-UEA and the callee T-UEB.

(25) The call originating O-UEA sends an ACK message  to indicate to the callee T-UEB that a call has been set up with the appropriate resource reservation in place.

(26) The Multimedia session starts.
This scenario features a QoS/Resource information from the network that can used by the UE’s in deciding the appropriate QoS requirements for its applications. This may help reduce the call set-up time because the UEA/UEB can select the appropriate QoS request according to the current resource availability in the network.
Notes:

(1) Some work items for further study: the existing SIP standard specifications do not include the QoS information in SIP Call Control messages. The QoS signalling that are required during the SIP Call control uses existing IETF defined QoS mechanisms. QoS control integrated with SIP Call control is under study in SIP Extension work.

(2) End-to-End QoS Negotiation: QoS negotiation within UMTS Networks is performed during the Session Management when setting up the UMTS Bearers, while in the external network which is indicated as the backbone in Figure 2 and 3, QoS negotiation uses the QoS signalling mechanisms for IP Bearer Service Level using IETF defined QoS control mechanisms/signalling protocols. The detailed description for different scenarios about the interaction between the QoS control at the UMTS Bearer Level and the IP Bearer Service Level can be found in the Annex of the QoS Conceptual Model in the Chapter QoS of TR23.821.

(3) Other Call Control Scenarios: the call reference model can also be used to work out the specific control procedures for other call control scenarios such calls between Mobile to fixed terminals such as PSTN phones. The details are left for further study.

4 PROPOSAL

It is proposed that a Section is included in TS23.228 for the Call Reference model and the two scenarios with the described control procedures (sections 2 and 3) as follows.

Section X.1  The SIP Call Control Model 

The call set-up at the UMTS Call Control Level relies on end-to-end QoS negotiation and subsequent resource reservation on the UMTS Bearer Level to provide service differentiation among different media streams for a multimedia call. Figure 1 describes a logical model that includes multimedia call control in relation to the session(s) management at the UMTS Bearer Level.
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Figure 1. The Reference Model for interaction between IM Call Control and the UMTS Bearer Control

The call control at the IP multimedia subsystem interacts with the session management at the UMTS Bearer Level (PDP Context) to activate the QoS negotiation and the subsequent resource reservation as a result of a successful set-up at the UMTS Bearer Level.

Section x.2  Typical Scenarios for Call Set-up beTween Mobile Terminals
Two scenarios describing a SIP call set-up process between two SIP clients in R00 networks. The call set-up is integrated with the Session Management at the UMTS Bearer Level are depicted in Figure 2  and 3, respectively. The following terminology is used in Figure 2 and 3 as well as in the description of the control process.

O-UEA:  the call originating UE in UMTS network A.

UTRANA, SGSNA, GGSNA, and S-CSCFA, I-CSCFA:  UMTS network/control elements in UMTS network A.

T-UEB:  the call terminating UE in UMTS Network B.

UTRANB, SGSNB, GGSNB, and S-CSCFB:  UMTS network/control elements in UMTS network B.
The general assumption is that the mobiles attach to the network and the access registration (authentication and authorisation) to the HSS are performed before the call set-up control is initiated. It is also assumed that the calling and called SIP clients are registered currently with their serving CSCF. The discovery and the location of Serving CSCF’s with or without interacting with DNS or the Interrogating CSCF are beyond the scope of this contribution and thus not included in the process.

The call set-up process depicted in Figure 2 describes a scenario where the QoS negotiation and resource reservation are initiated by the UE’s. The call set-up process includes the following steps:
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Figure 2 Call Set-up Scenario I: UE Initiated PDP Context Set-up at the UMTS Bearer Level

(0) Appropriate UMTS Bearers are set up for call control as well as other control signalling.

(1) O-UEA sends a call set-up request message INVITE that contains the callee’s E.164 address or URL to its Serving CSCFA.
(2) The SCSCFA relays the INVITE message to the Interrogating CSCF (I-CSCF)

(3)  I-CSCF subsequently in resolves (e.g. via an appropriate database) the location of the Serving CSCFB for the call terminating UEB and delivers the INVITE message to the CSCFB.

(4) CSCFB performs the address translation and locates the corresponding call terminating UEB  and then sends an INVITE message to the UEB.

(5-9) Upon receiving the INVITE message, UEB initiates PDP Context for the media stream with QoS negotiation at the UMTS Bearer Service Level and subsequently reserves appropriate resources for the multimedia call.

(10-12) Upon successful setting-up of the appropriate UMTS Bearer (QoS, resource reservation) within the network to which the UEB is currently attached, UEB responds to the INVITE message from its Serving CSCFB by sending an OK message which is delivered to the call originating O-UEA.
(13) By interacting with the PDP Context set-up (QoS negotiation, resource reservation)  within the UMTS network B and the PDP Context set-up (QoS negotiation, resource reservation) for the call originating UEA in UMTS network A to be described in the subsequent steps,  QoS negotiation and resource reservation across the backbone network is performed using the QoS signalling mechanisms at the IP Bearer Service Level .The procedures are described in Annex 1 in Chapter QoS of TR23.821.

(14-18) Upon receiving the confirmation message OK from the call terminating  T- UEB,  O-UEA initiates the session set-up with QoS negotiation and resource reservation (PDP Context set-up) at the UMTS Bearer Level. The setting-up of appropriate UMTS Bearers, the IP Bearers in the external networks as well as the call  processing at the Call Control Level indicates the successful set-up of a multimedia session between the calling O-UEA and the callee T-UEB.

(19) The call originating O-UEA sends an ACK message  to indicate to the callee T-UEB that a call has been set up with the appropriate resource reservation in place.

(20) The Multimedia session starts.
In comparison, the call set-up process depicted in Figure 3 describes a scenario where the Network (GGSN) initiates the QoS negotiation and resource reservation at the UMTS Bearer Level when the Serving CSCFA,B receives the SIP message (INVITE, OK). The calling UEA  and the callee UEB will wait for the PDP Activation request sent from the Network  before it initiates the PDP Context set-up process.
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Figure 3 Call Set-up Scenario II: Network Initiated PDP Context Set-up at the UMTS Bearer Level

The control procedure shown in Figure 3 is similar to that described for the scenario in Figure except that the step 3 when the serving CSCF of the callee UEB identifies and  sends an INVITE message to the callee, CSCFB sends a trigger message to the GGSNB to  notify  the GGSNB of the call set-up  request  from the remote end. This step is shown as step 4 in Figure 3. Subsequently GGSNB initiates Network Initiated PDP Context set-up as shown in steps 4 and 5 in Figure 3. The detailed control procedures are as follows:

(0) Appropriate UMTS Bearers are set up for call control as well as other control signalling.

(1) O-UEA sends a call set-up request message INVITE that contains the callee’s E.164 address or URL to its Serving CSCFA.
 (2) The CSCFA relays the INVITE message to the Interrogating CSCF (I-CSCF)

(3)  I-CSCF subsequently in resolves (e.g. via an appropriate database) the location of the Serving CSCFB for the call terminating UEB and delivers the INVITE message to the CSCFB.

(4) CSCFB performs the address translation and locates the corresponding call terminating UEB  and then sends an INVITE message to the UEB.

(5–12) Upon receiving the INVITE message, the CSCF triggers the GGSN to initiate PDP Context for the media stream with QoS negotiation at the UMTS Bearer Service Level and subsequently reserves appropriate resources for the multimedia call.

(13-15) Upon successful setting-up of the appropriate UMTS Bearer (QoS, resource reservation) within the network to which the UEB is currently attached, UEB responds to the INVITE message from its Serving CSCFB by sending an OK message which is delivered to the call originating O-UEA.
(16) By interacting with the PDP Context set-up (QoS negotiation, resource reservation)  within the UMTS network B and the PDP Context set-up (QoS negotiation, resource reservation) for the call originating UEA in UMTS network A to be described in the subsequent steps,  QoS negotiation and resource reservation across the backbone network is performed using the QoS signalling mechanisms at the IP Bearer Service Level .The procedures are described in Annex 1 in Chapter QoS of TR23.821.

(17-24) Upon receiving the confirmation message OK from the call terminating  T- UEB, the CSCF triggers the GGSN to initiate the session set-up with QoS negotiation and resource reservation (PDP Context set-up) at the UMTS Bearer Level. The setting-up of appropriate UMTS Bearers, the IP Bearers in the external networks as well as the call  processing at the Call Control Level indicates the successful set-up of a multimedia session between the calling O-UEA and the callee T-UEB.

(25) The call originating O-UEA sends an ACK message  to indicate to the callee T-UEB that a call has been set up with the appropriate resource reservation in place.

(26) The Multimedia session starts.
 The selection of the QoS negotiation and resource reservation  in the backbone network external to the UMTS network and the interaction with the UMTS PDP Context based QoS negotiation and resource reservation are in reference to relevant  sections (e.g. Annex 1  ) in Chapter 9 for the details.
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