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1. Introduction

In CN1 #20 Tdoc N1-011602 was agreed. When the agreed contribution is considered in more detail, it is found to contain too much information. It is found beneficial to add two more flows to 24.228 to better show the main differences in each aspect. The examples in 24.228 will then show two flows with a network driven coordination of session and bearer level (based on SBLP) as well as two flows with an end user driven approach to coordination of session and bearer level (based on manyfolks draft).

This contribution proposes to separate the two different aspects, introducing mobile originating and mobile terminating flows for each aspect.

2. Proposal

The previously approved chapters will be devoted to Service-based Local Policy aspects. These chapters are now focusing on SBLP. These chapters are corrected according to the following:

The changes to 5.y.1.1 include



- Figure updated

- SBLP not considered as optional, but given main focus (text in Process 11 & 12 extended)

- Process 11 renumbered to the correct number Process 7

- Detailed description of Process 19 removed, as this is not considered the main focus when SBLP apply

The changes to 5.y.2.1 include


- Chapter number corrected to 5.y.1.2

· Figure updated

· SBLP not considered as optional, but given main focus (text in Process 4 & 12 extended)


- Process 6 renumbered to the correct number Process 3

- Message 9 PRACK renumbered to the correct number 4 INVITE. This aligns with the message    contents in 7.4.2.

- Detailed description of process 23 removed, as this is not considered the main focus when SBLP apply


- Message 29 renumbered to the correct number 30 


- Message 30 renumbered to the correct number 31

Two new chapters 5.y.1.3 with title: “Mobile originated QoS assured sessions and coordination with GPRS bearer level” and 5.y.1.4 “Mobile terminated QoS assured sessions and coordination with GPRS bearer level” are added which covers the QoS assured aspects based on manyfolks draft.

Annex A-11: Proposed additions to clauses 5

5.y.1 End-to-End QoS and Signalling Call Flows Interactions

5.y.1.1 
Mobile Originating with Service-based Local Policy, without resource reservation protocol, only GPRS procedures
Figure 5.y.1.1-1 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 QoS Assured session 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.







Figure 5.y.1.1-1: 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 section 7.2.2. The GPRS messages are detailed in TS 24.008 and TS 29.060. The COPS messages are detailed in TS 29.207.

6. 
Authorise QoS Resources

At the reception of the 183 Session Progress message 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 shall contain the Media Authorisation 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 shall be 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 TS 24.008. 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.

Editors note: The encoding of the media authorisation token information and flow identifiers in the GPRS Active PDP Context message is for further study.

Editors note: The mapping of SDP to the UMTS QoS parameters is being considered within CN3.

Editor’s Note: It is shall be possible that PDP Context activation starts immediately after the reception of the 183 Session Progress, to save the time for call setup.

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 TS 29.060. 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 PEP in the GGSN shall send a COPS REQ message to the PCF as described in TS 29.207. 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. 

Editors note: The contents of the COPS DEC message, and the interaction with the PEP is currently being considered within CN3.
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 TS 29.060.

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 IE as defined in TS 24.008.


30.
COPS: DEC (PCF to GGSN)

When the P-CSCF receives the 200 OK (INVITE) message, 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.y.1.2. 
Mobile Termination, with Service-based Local Policy, without resource reservation protocol, only GPRS procedures

Figure 5.y.1.2-1 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 QoS Assured session 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.y.1.2-1 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 section 7.4.2.  The GPRS messages are detailed in TS 24.008 and TS 29.060. The COPS messages are detailed in TS 29.207.

3. 
Authorise QoS Resources

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

4.
INVITE (P-CSCF to UE)
This message shall contain the Media Authorisation 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 shall be 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 TS 24.008. 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.

Editors note: The encoding of the media authorisation token information and flow identifiers in the GPRS Active PDP Context message is for further study.

Editors note: The mapping of SDP to the UMTS QoS parameters is being considered within CN3.

Editor’s Note: It is shall be possible that PDP Context activation starts immediately after the reception of the PRACK message, to save the time for call setup. 

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 TS 29.060. 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 PEP in the GGSN shall send a COPS REQ message to the PCF as described in TS 29.207. 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.

Editors note: The contents of the COPS DEC message, and the interaction with the PEP is currently being considered within CN3.

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 TS 29.060.

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 IE as defined in TS 24.008.



30.
COPS: DEC (PCF to GGSN)

When the P-CSCF receives the 200 OK (INVITE) message, 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.y.1.3 
Mobile originated QoS assured sessions and coordination with GPRS bearer level

Figure 5.y.1.3-1 shows an example of a SIP QoS Assured session. 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.y.1.3-1: 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 section 7.2.2. The GPRS messages are detailed in TS 24.008 and TS 29.060.

1.
INVITE (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 entry "a=qos:mandatory sendrecv". The UE also requests to establish preconditions in QoS Assured mode 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 entry "a=qos:mandatory sendrecv confirm". UAS supports the preconditions and requests that UAC sends a confirmation when the 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.

Editor's Note: The mapping of SDP to the UMTS QoS parameters is being considered within CN3.
12.
GPRS interaction


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

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

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

Editor’s Note: It is also possible that PDP Context activation starts immediately after the reception of the 183 Session Progress, to save the time for call setup.

14.
COMET (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 COMET request to the terminating endpoint, via the signalling path established by the INVITE request. The COMET includes in the SDP the information about the successful QoS bidirectional assured mode, due to the successful bidirectional PDP context established and includes the entry "a=qos: success sendrecv". The request is sent first to the P-CSCF.

25.

200 OK (P-CSCF to UE)
P-CSCF forwards the 200 OK final response to the session originator. 

Editor's note: According to the SIP protocol, the 200 OK for an INVITE should contain SDP. However, 24.228 does not show SDP in the 200 OK for the INVITE. There is an ongoing discussion to solve this issue. In case the 200 OK for the INVITE needs to contain SDP, UAS should inform UAC on his QoS reservation, that is, it should contain the entry "a=qos: success sendrecv".

5.y.1.4 
Mobile Terminated QoS assured sessions and coordination with GPRS bearer level

Figure 5.y.1.4-1 shows an example of a SIP QoS Assured session. 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.y.1.4-1 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 section 7.4.2.  The GPRS messages are detailed in TS 24.008 and TS 29.060.

3.
INVITE (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 entry "a=qos:mandatory sendrecv" supported by the originating UE (UAC). The UAC also requests to establish preconditions in QoS Assured mode 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 entry "a=qos:mandatory sendrecv confirm". UAS supports the preconditions and requests that UAC sends a confirmation when the 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.

Editor's Note: The mapping of SDP to the UMTS QoS parameters is being considered within CN3.
12.
GPRS: interaction

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

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

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

Editor’s Note: It is also possible that PDP Context activation starts immediately after the reception of the PRACK for the 183 Session Progress, to save the time for call setup.

15.
COMET (P-CSCF to UE)


P-CSCF forwards the COMET request to the UE. The COMET includes in the SDP the information about the successful QoS bidirectional assured mode, due to the successful bidirectional PDP context established and includes the entry "a=qos: success sendrecv".
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 the COMET message). 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 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.

Editor's note: According to the SIP protocol, the 200 OK for an INVITE should contain SDP. However, 24.228 does not show SDP in the 200 OK for the INVITE. There is an ongoing discussion to solve this issue. In case the 200 OK for the INVITE needs to contain SDP, UAS should inform UAC on his QoS reservation, that is, it should contain the entry "a=qos: success sendrecv".
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