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First proposed change
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

IM CN subsystem: (IP Multimedia CN subsystem) comprises of all CN elements for the provision of IP multimedia applications over IP multimedia sessions
IP multimedia session: set of multimedia senders and receivers and the data streams flowing from senders to receivers. IP multimedia sessions are supported by the IP multimedia CN Subsystem and are enabled by IP connectivity bearers (e.g. GPRS as a bearer).
A user may invoke concurrent IP multimedia sessions.
Stateful proxy: logical entity that maintains state information at least for the duration of a SIP transaction [3]

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

BGCF
Breakout Gateway Control Function

CN
Core Network
COPS
Common Open Policy Service
CSCF
Call Session Control Function

DHCP
Dynamic Host Configuration Protocol

DNS
Domain Name System

FQDN
Fully-Qualified Domain Name

G-MSC
Gateway Mobile Switching Centre
GGSN
Gateway GPRS Support Node
GPRS
General Packet Radio Service

HSS
Home Subscriber Server

I-CSCF
Interrogating-CSCF

IM
IP Multimedia

IP
Internet Protocol

IPv6
IP version 6

MEGACO
MEdia GAteway COntrol

MGCF
Media Gateway Control Function

MGW
Media Gateway

P-CSCF
Proxy-CSCF
PCF
Policy Control Function
PDP
Packet Data Protocol

PSTN
Public Switched Telephone Network

QoS
Quality of Service

SBLP
Service-based local policy

S-CSCF
Serving-CSCF

SDP
Session Description Protocol
SGSN
Serving GPRS Support Node
SIP
Session Initiation Protocol

SS7
Signalling system no. 7
UAC
User Agent Client

UAS
User Agent Server
UE
User Equipment

URI
Uniform Resource Identifier

UMTS
Universal Mobile Telecommunications System

USIM
User Service Identity Module

Next proposed change
5.3
End-to-End QoS and signalling call flows interactions

5.3.1
Mobile Originating with Service-based Local Policy, without resource reservation protocol, only GPRS procedures

Figure 5.3.1-1 shows an example of the GPRS and the COPS interactions during a session setup when SBLP is being applied. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the flow, but it is assumed that the S-CSCF or I-CSCF is the next entity  in the signalling flow.

This example is appropriate for a SIP session  requesting the establishment of QoS preconditions, although only SBLP aspects are highlighted. It is assumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is assumed that the core network is DiffServ enabled and service based local policy (SBLP) decisions are taken by the PCF. The addition of the GPRS procedures in the access networks to the DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.1-1: Interaction between SIP/SDP, GPRS and COPS, Mobile originating side

Only the relevant SIP, GPRS and COPS messages are mentioned in this subclause. The complete SIP messages are detailed in subclause 7.2.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10]. The COPS messages are detailed in 3GPP TS 29.207 [9].

6. 
Authorise QoS Resources


At the reception of the 183 (Session Progress) response at the P-CSCF, the P-CSCF obtains the Media Authorisation Token from the PCF.

7.
183 (Session Progress) (P-CSCF to UE)

This message typically contains the P-Media-Authorization header, which holds the Media Authorisation Token. Upon receipt of the Media Authorisation Token, the UE generates a flow identifier which identifies an IP media flow associated with the SIP session.  The Flow Identifiers are based on the sequence of media flows in the SDP.  A Flow Identifier combined with the Authorization Token is sufficient to uniquely identify an IP media flow.

12.
GPRS: Active PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN as defined in 3GPP TS 24.008 [12]. The UE associates the PDP context to the session by including the media authorisation token information and the flow identifier(s) information. The PDP context is bi-directional.




13.
GPRS: Create PDP Context (SGSN to GGSN)

The SGSN checks the user profile to authorise the requested QoS and also the available resource, if both are granted, it sends the corresponding Create PDP Context message to the GGSN as defined in 3GPP TS 29.060 [10]. This message contains the media authorisation token information and the flow identifier(s) information.

14.
COPS: REQ (GGSN to PCF)

When the Create PDP Context message is received in the GGSN containing the media authorisation token information and the flow identifier(s) information, the Policy Enforcement Point in the GGSN sends a COPS REQ message to the PCF as described in 3GPP TS 29.207 [9]. The PCF verifies that the media authorisation token information and the associated flow identifier(s) information are as expected.

15.
COPS: DEC (PCF to GGSN)


The PCF sends a COPS DEC message back to the GGSN.


16. 
COPS: RPT (GGSN to PCF)


The GGSN sends a COPS RPT message back to the PCF, and includes an acknowledgement and/or an error response to the DEC message.

17.
GPRS: Create PDP Context Resp (GGSN to SGSN)

The GGSN checks its own available resources and if enough resources are available, it sends a Create PDP Context Response message back to SGSN containing the negotiated value of the UMTS QoS IE as defined in 3GPP TS 29.060 [10].

18.
GPRS: Active PDP Context Accept (SGSN to UE)


The SGSN sends an Activate PDP Context Accept message to UE containing the negotiated value of the UMTS QoSInformation Element as defined in TS 24.008 [12].

19.
UPDATE request (UE to P-CSCF) 

As the confirmation of the preconditions are requested in the 183 (Session Progress) response, when the UE finishes the QoS reservation for both the uplink and downlink direction, according to the GPRS procedures as indicated by the GPRS: Active PDP Context Accept message, it sends the UPDATE request to the terminating endpoint, via the signalling path established by the INVITE request. The UPDATE request includes in the SDP the information about the successful QoS bi-directional mode, due to the successful bi-directional PDP context established.. The SDP indicates that the QoS resource reservation for both send and receive mode was successful from the terminating endpoint side.

30.
COPS: DEC (PCF to GGSN)


When the P-CSCF receives the 200 (OK) response to the INVITE request, the PCF sends a COPS DEC message to the GGSN to enable the use of the authorised QoS resources, i.e. to open the 'gate', and allow packet flow in both directions in accordance with the policy decision within the GGSN Policy Enforcement Point.

31.
COPS: RPT (GGSN to PCF)


The GGSN receives the COPS DEC message and enables the use of the authorised QoS resources, i.e. opens the 'gate' within the GGSN, and sends a COPS RPT message back to the PCF.

5.3.2
Mobile Termination, with Service-based Local Policy, without resource reservation protocol, only GPRS procedures

Figure 5.3.2-1 shows an example of the GPRS and the COPS interactions during a session setup when SBLP is being applied. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the, but it is assumed that the S-CSCF is the next entity in the signalling flow.

This example is appropriate for a SIP  session requesting the establishment of QoS preconditions, although only SBLP aspects are highlighted. It is assumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is assumed that the core network is DiffServ enabled and service based local policy (SBLP) decisions are taken by the PCF. The addition of the GPRS procedures in the access networks to the DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.2-1 Interaction between SIP/SDP, GPRS and COPS, Mobile terminating side

Only the relevant SIP, GPRS and COPS messages are mentioned in this subclause. The complete SIP messages are detailed in subclause 7.4.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10]. The COPS messages are detailed in 3GPP TS 29.207[9].

3.
INVITE request (P-CSCF to UE)

Upon receiving the INVITE request, the PCF generates the media authorisation token; the P-CSCF obtains the token from the PCF and puts it into the P-Media-Authorization header in the INVITE request and sends it to the UE.

5.
183 (Session Progress) (UE to P-CSCF)

The UE sends the 183 (Session Progress) response back to P-CSCF with the accepted SDP. 

6. 
Authorise QoS Resources


At the reception of the 183 (Session Progress) response at the P-CSCF, the P-CSCF authorizes the QoS resources needed for this session.

9.
PRACK (P-CSCF to UE)

This PRACK request may carry the  SDP which will be used for this session. The P-CSCF forwards the PRACK request to the UE.

12.
GPRS: Active PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN as defined in 3GPP TS 24.008 [12]. The UE associates the PDP context to the session by including the media authorisation token information and the flow identifier(s) information. The PDP Context is bi-directional.




13.
GPRS: Create PDP Context (SGSN to GGSN)

The SGSN checks the user profile to authorise the requested QoS and also the available resources, if both are granted, it sends the corresponding Create PDP Context message to the GGSN as defined in 3GPP TS 29.060 [10]. This message contains the media authorisation token information and the flow identifier(s) information.

14.
COPS: REQ (GGSN to PCF)

When the Create PDP Context message is received in the GGSN containing the media authorisation token information and the flow identifier(s) information, the Policy Enforcement Point in the GGSN sends a COPS REQ message to the PCF as described in 3GPP TS 29.207 [9]. The PCF verifies that the media authorisation token information and the associated flow identifier(s) information are as expected.

15.
COPS: DEC (PCF to GGSN)


The PCF sends a COPS DEC message back to the GGSN.


16.
COPS: RPT (GGSN to PCF)


The GGSN sends a COPS RPT message back to the PCF, and includes an acknowledgement and/or an error response to the DEC message.

17.
GPRS: Create PDP Context Response (GGSN to SGSN)

The GGSN checks its own available resources and if enough resources are available, it sends a Create PDP Context Response message back to SGSN containing the negotiated value of the UMTS QoS Information Element as defined in 3GPP TS 29.060 [10].

18.
GPRS: Active PDP Context Accept (SGSN to UE)


The SGSN sends an Activate PDP Context Accept message to UE containing the negotiated value of the UMTS QoS Information Element as defined in 3GPP TS 24.008 [12].

23.
180 (Ringing) (UE to P-CSCF)


As QoS preconditions are requested within the INVITE request, the UE waits for two events to occur. Firstly, the GPRS resource reservation must complete successfully as indicated by the GPRS: Active PDP Context Accept. Secondly, the resource reservation initiated by the originating endpoint must complete successfully. This is indicated by the SDP included in UPDATE request. The UE may now alert the subscriber of an incoming session attempt and send the 180 (Ringing) provisional response.

30.
COPS: DEC (PCF to GGSN)


When the P-CSCF receives the 200 (OK) response to the INVITE request, the PCF shall send a COPS DEC message to the GGSN to enable the use of the authorised QoS resources, i.e., to open the 'gate', and allow packet flow in both directions in accordance with the policy decision within the GGSN PEP.

31.
COPS: RPT (GGSN to PCF)


The GGSN receives the COPS DEC message and enables the use of the authorised QoS resources, i.e., opens the 'gate' within the GGSN, and sends a COPS RPT message back to the PCF.

5.3.3
Mobile originated sessions  requesting the establishment of QoS preconditions and coordination with GPRS bearer level

Figure 5.3.3-1 shows an example of a SIP session requesting the establishment of QoS preconditions. Because the S-CSCF is not involved in the GPRS interaction, it is not shown in the flow, but it is assumed that the S-CSCF or I-CSCF is the next entity in the signalling flow.

It is assumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is further assumed that the core network is DiffServ enabled. The addition of the GPRS procedures in the access networks to the DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.3-1: Interaction between SIP/SDP and GPRS, mobile originating side

Only the relevant SIP and GPRS messages are mentioned in this subclause. The complete SIP messages are detailed in subclause 7.2.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10].

1.
INVITE request (UE to P-CSCF)

The UE (UAC - the session originator) sends the INVITE request, containing an initial SDP, to the P-CSCF. The SDP contains the set of codecs supported by the UE and includes the SDP extensions required to establish sessions with QoS preconditions. The UE also requests to establish QoS preconditions for all the media streams, but it does not request confirmation of the establishment of the QoS preconditions from the terminating side (UAS).

6.
183 (Session Progress) (P-CSCF to UE)

The P-CSCF forwards the 183 (Session Progress) response from the UAS to the originating endpoint. The SDP contains the set of codecs supported by the UAS and includes the SDP extensions required to establish sessions with QoS preconditions. The UAS supports the QoS preconditions and requests that UAC sends a confirmation when the QoS preconditions are met.

11.
GPRS: Activate PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN with the UMTS QoS parameters. The PDP context is bidirectional.


12.
GPRS interaction


The GPRS interaction procedures to create a PDP context are specified in 3GPP TS 29.060 [10].

13.
GPRS: Activate PDP Context Accept (SGSN to UE)


The SGSN sends an Activate PDP Context Accept message to the UE.


14.
UPDATE (UE to P-CSCF)

When the UE finishes the QoS reservation for both the uplink and downlink direction, according to the GPRS procedures, it sends the UPDATE request to the terminating endpoint, via the signalling path established by the INVITE request. The UPDATE includes in the SDP the information about the successful QoS bidirectional mode, due to the successful bidirectional PDP context established. The request is sent first to the P-CSCF.

25.
200 (OK) (P-CSCF to UE)

The P-CSCF forwards the 200 (OK) final response to the session originator. The SDP contains an indication that the UE successfully reserved the QoS in the send and receive directions.

5.3.4
Mobile Terminated sessions requesting the establishment of QoS preconditions and coordination with GPRS bearer level

Figure 5.3.4-1 shows an example of a SIP session requesting the establishment of QoS preconditions. Because the S-CSCF is not involved in the GPRS interaction, it is not shown in the flow, but it is assumed that the S-CSCF is the next entity in the signalling flow.

It is assumed in this example that both the UAC and UAS have chosen to use the GPRS procedures to guarantee the QoS, which means both the UAC and UAS establish satisfactory PDP context on their respective accesses. It is further assumed that the core network is DiffServ enabled. The addition of the GPRS procedures in the access networks to the DiffServ enabled core network guarantees the end-to-end quality of service.
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Figure 5.3.4-1: Interaction between SIP/SDP and GPRS, mobile terminating side

Only the relevant SIP and GPRS messages are mentioned in this subclause. The complete SIP messages are detailed in subclause 7.4.2. The GPRS messages are detailed in 3GPP TS 24.008 [12] and 3GPP TS 29.060 [10].

3.
INVITE request (P-CSCF to UE)


The P-CSCF forwards the INVITE request, containing an initial SDP, to the terminating UE (UAS). The SDP contains the set of codecs and includes the SDP extensions required to establish sessions with QoS preconditions. The UAC also requests to establish QoS preconditions for all the media streams, but it does not request confirmation of the establishment of the QoS preconditions from the terminating side (UAS).

5.
183 (Session Progress) (UE to P-CSCF)


The UAS determines the complete set of codecs that it is capable and willing of supporting for this session. It determines the intersection with those appearing in the SDP in the INVITE request. The UAS responds with a 183 (Session Progress) response and sends this to the P-CSCF. The SDP contains the set of codecs supported by the UAS and includes the SDP extensions required to establish sessions with QoS preconditions. The UAS supports the QoS preconditions and requests that UAC sends a confirmation when the QoS preconditions are met.

11.
GPRS: Activate PDP Context (UE to SGSN)

The UE sends an Activate PDP Context message to the SGSN with the UMTS QoS parameters.


12.
GPRS: interaction

The GPRS interaction procedures to create a PDP context are specified in 3GPP TS 29.060 [10].

13.
GPRS: Active PDP Context Accept (SGSN to UE)


The SGSN sends an Activate PDP Context Accept message to the UE.


15.
UPDATE request (P-CSCF to UE)


The P-CSCF forwards the UPDATE request to the UE. The UPDATE request includes in the SDP the information about the successful QoS bidirectional mode, due to the successful bidirectional PDP context established.

18.
180 (Ringing) (UE to P-CSCF)


Before proceeding with session establishment, the UE waits for two events. First, the GPRS resource reservation must complete successfully. Second, the resource reservation initiated by the originating endpoint must complete successfully (which is indicated by SDP included in the UPDATE request). The UE may now immediately accept the session (and proceed with step #24), or alert the destination subscriber of an incoming session attempt; if the latter it indicates this to the calling party by a 180 (Ringing) provisional response sent to the P-CSCF.

24.
200 (OK) (UE to P-CSCF)


When the called party answers, the terminating UE sends a 200 (OK) final response to the INVITE request to P-CSCF, and starts the media flow(s) for this session. The SDP contains an indication that the UE successfully reserved the QoS in the send and receive directions.

5.3.5
P-CSCF Functionalities in End-to-End QoS and Signalling Mobile Originating Interactions with service-based local policy
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Figure 5.3.5-1: Interaction between P-CSCF and PCF, Mobile originating side

6.
PCF Generates Token and Authorise QoS Resource


The Authorize QoS Resources procedure is triggered by the P-CSCF receiving a 183 (Session Progress) response. Based on the SDP information from INVITE and 183 (Session Progress) response, the PCF has sufficient information about this session, such as the end-points, bandwidth requirements, and the characteristics of the media exchange.


The PCF shall authorize the required QoS resources for the session and install the IP bearer level policy based on information from the P-CSCF. In order to ensure that the IP bearer flow correlates to the one approved during the SIP session establishment, the SIP extensions for media authorization are used.


Based on local policy, QoS resources may also be enabled at the time they are authorised by the PCF.


The Authorization-Token is generated by the PCF and sent to the UE.

7. 
183 (Session Progress) (P-CSCF to UE)

This message contains the P-Media-Authorization header, which holds the Media Authorisation Token. Upon receipt of the Media Authorisation Token, the UE generates a flow identifier which identifies an IP media flow associated with the SIP session.  The Flow Identifiers are based on the sequence of media flows in the SDP.  A Flow Identifier combined with the Authorization Token is sufficient to uniquely identify an IP media flow.

8.
UMTS Bearer Setup


The UE uses that token to activate PDP Context from GGSN network. The PCF makes final decision to enforce GGSN network to accept or reject PDP Context activation based service based local policy.

10.
Approval of QoS Commit 



The Approval of QoS Commit procedure is triggered by the P-CSCF receiving a 200 (OK) message. The PCF will interact with GGSN network to open the "gate" for the IP bearer.

5.3.6
P-CSCF Functionalities in End-to-End QoS and Signalling Mobile Terminating Interactions with service-based local policy
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Figure 5.3.6-1: Interaction between P-CSCF and PCF, Mobile terminating side

3.
Token Generation


Based on the information got from the P-CSCF, the PCF generates an authorization token. Since PCF has not received all the information about end points yet, so QoS resource has not been authorized.

4.
INVITE request (P-CSCF to UE)

The INVITE request contains the P-Media-Authorization header, which holds the Media Authorisation Token. 

7.
QoS Authorization 


The Authorize QoS Resources procedure is triggered by the P-CSCF receiving a 183 (Session Progress) response. Based on the SDP information from INVITE request and 183 (Session Progress) response , the PCF has sufficient information about this session, such as the end-points, bandwidth requirements, and the characteristics of the media exchange.


The PCF authorizes the required QoS resources for the session and installs the IP bearer level policy based on information from the P-CSCF.  In order to ensure that the IP bearer flow correlates to the one approved during the SIP session establishment, the SIP extensions for media authorizationare used.


Based on local policy, QoS resources may also be enabled at the time they are authorised by the PCF.

8. 
183 (Session Progress) (P-CSCF to UE)

Upon receipt of this message, the UE generates a flow identifier which identifies an IP media flow associated with the SIP session. The Flow Identifiers are based on the sequence of media flows in the SDP. A Flow Identifier combined with the Authorization Token are sufficient to uniquely identify an IP media flow.

9.
UMTS Bearer Setup


UE uses that token to activate PDP Context from GGSN network. The PCF makes final decision to enforce GGSN network to accept or reject PDP Context activation based service based local policy.

11.
Approval of QoS Commit


The Approval of QoS Commit procedure is triggered by the P-CSCF receiving a 200 (OK) response. The PCF will interact with GGSN network to open the "gate" for the IP bearer.
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