3GPP TSG-CN1 Meeting #20
Tdoc N1-011532

Brighton, England, 15.-19. October 2001
Source:
BT
Title:
QoS flows: GPRS only, Diffserv in core network, with SBLP
Agenda item:
8.08
Document for:
Discussion and Approval
Introduction

This contribution gives example QoS flows based on GPRS bearer establishment with Service-based Local Policy (SBLP) scenario.

This document presents an example of how resource reservation is performed, with interaction with the SIP signalling flows in the case that there is only the GPRS procedures in the access network and a DiffServ enabled network in the core network. The SIP signalling is used to convey the information on the successful completion of the bi-directional PDP context setup. Policy interactions between GPRS bearer establishment and SIP signalling using the COPS protocol are also shown to allow QoS authorisation and policy information installation to occur.

Proposal

It is proposed to add a new clause in Annex A-X 7.y End-to-End QoS and Signalling Call flows. This clause contains two subclauses 7.y.1 Mobile Originating, with Service-Based Local Policy, without resource reservation protocol, only GPRS procedures and  7.y.2, Mobile Terminating, with Service-Based Local Policy, without resource reservation protocol, only GPRS procedures.

7.y End-to-End QoS and Signalling Call Flows 

7.y.1 Mobile Originating with Service-based Local Policy, without resource reservation protocol, only GPRS procedures.
The flows below show an example of the GPRS and COPS interactions during a session setup. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the flow in the sake of clarity, but it is assumed that the S-CSCF is the next entity of the P-CSCF shown in this flow. 

This example is appropriate for a SIP QoS Assured session. 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 7.y.1-1: Interaction between SIP/SDP and GPRS, Mobile origination

Only the relevant SIP and GPRS messages are detailed in this subclause, as the rest of the SIP messages are detailed in section 7.2.2.

Note that in these flows, it is assumed that some entity in the network may have removed certain streams or codecs. This is the reason why some m lines in the SDP are set to 0.

11.
GPRS: Active (Secondary) PDP Context (UE to SGSN)
The UE sends an Activate (Secondary) PDP Context message to the SGSN with the UMTS QoS parameters. The PDP context is bi-directional.

12.
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.

13.
COPS: REQ (GGSN to PCF)
The GGSN sends a COPS REQ message to the PCF in order to obtain relevant policy information. This messages includes the Binding Information, which includes 1) an Authorisation Token sent by the P-CSCF(PCF) to the UE during SIP signalling, and 2) one or more Flow Identifiers which are used by the UE, GGSN and PCF to uniquely identify the IP media flow(s). If the session has only one IP flow, then the Flow Identifier may not be needed.

14. 
COPS: DEC (PCF to GGSN)

The PCF sends a COPS DEC message back to the GGSN. This will contain the IP level Policy information (e.g., 5-tuple combination of source and destination IP address, source and destination port number, and the protocol identifier) which the GGSN DiffServ edge function may use to configure the DiffServ classifier functionality on the Gi interface. Event generation information may also be included, which allows correlation of usage records from the GGSN (i.e. CDRs) with SIP session records from the P-CSCF.

15. 
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.

16.
GPRS: Create PDP Context Resp (GGSN to SGSN)
The GGSN checks its own available resources and resources in the diffserv enabled backbone over the Gi interface; if enough resources are available it sends a Create PDP Context Response message back to SGSN.

17.
GPRS: Active PDP Context Accept (SGSN to UE)

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

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.

18.
COMET (UE to P-CSCF) – see example in Table 7.y.1-15

When the UE#1 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 bi-directional assured mode, due to the successful bi-directional PDP context established. The request is sent first to P-CSCF.

Table 7.y.1-15: COMET (UE to P-CSCF)

COMET sip:[5555::eee:fff:aaa:bbb] SIP/2.0

Via: SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
From: sip:user1_public1@home1.net;tag=171828

To: sip:user2_public1@home2.net;tag=314159

Call-ID: 123456789@[5555::aaa:bbb:ccc:ddd]

Cseq: 129 COMET

Contact: sip:[5555::aaa:bbb:ccc:ddd]
Content-Type: application/sdp 
Content-length: (…)
v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:success sendrecv

m=audio 0 RTP/AVP 97 96 0 15

SDP: 
The SDP indicates that the QoS resource reservation for both send and receive mode was successful from the terminating endpoint side.

29.
COPS: DEC (PCF to GGSN)

The PCF shall send a COPS DEC message to the GGSN to open the ‘gate’, and allow packet flow in both directions in accordance with the policy decision within the GGSN PEP.

30. 
COPS: RPT (GGSN to PCF)

The GGSN receives the COPS DEC message and opens the ‘gate’ within the GGSN, and sends a COPS RPT message back to the PCF.

7.y.2 Mobile Termination, with Service-based Local Policy, without resource reservation protocol, only GPRS procedures

The flows in Figure 7.y.2-1 show an example of the GPRS and COPS interactions during a session setup. Because the S-CSCF is not involved in GPRS interaction, it is not shown in the flow in the sake of clarity, but it is assumed that the S-CSCF is the next entity of the P-CSCF shown in this flow. 

This example is appropriate for a SIP QoS Assured session. 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 7.y.2-1 Interaction between SIP/SDP and GPRS, Mobile termination

Only the relevant SIP and GPRS messages are detailed in this subclause, as the rest of the SIP messages are detailed in section 7.2.2.

Note that in these flows, it is assumed that some entity in the network may have removed certain streams or codecs. This is the reason why some m lines in the SDP are set to 0.
11.
GPRS: Active (Secondary) PDP Context (UE to SGSN)
The UE sends an Activate (Secondary) PDP Context message to the SGSN with the UMTS QoS parameters. 

12.
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.

13.
COPS: REQ (GGSN to PCF)
The GGSN sends a COPS REQ message to the PCF in order to obtain relevant policy information. This messages includes the Binding Information, which includes 1) an Authorisation Token sent by the P-CSCF(PCF) to the UE during SIP signalling, and 2) one or more Flow Identifiers which are used by the UE, GGSN and PCF to uniquely identify the IP media flow(s). If the session has only one IP flow, then the Flow Identifier may not be needed.

14. 
COPS: DEC (PCF to GGSN)

The PCF sends a COPS DEC message back to the GGSN. This will contain the IP level Policy information (e.g., 5-tuple combination of source and destination IP address, source and destination port number, and the protocol identifier) which the GGSN DiffServ edge function may use to configure the DiffServ classifier functionality on the Gi interface. Event generation information may also be included, which allows correlation of usage records from the GGSN (i.e. CDRs) with SIP session records from the P-CSCF.

15. 
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.

16.
GPRS: Create PDP Context Resp (GGSN to SGSN)
The GGSN checks its own available resources and resources in the DiffServ enabled backbone over the Gi interface; if enough resources are available it sends a Create PDP Context Response message back to SGSN.

17.
GPRS: Active PDP Context Accept (SGSN to UE)

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

Editor’s Note:  It is shall be 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.

18.
COMET (S-CSCF to P-CSCF) – see example in Table 7.y.2-15


S-CSCF forwards the COMET request to P-CSCF. The SDP contains the indication that UE#1 successfully reserved QoS resources for both send and receive directions.

Table 7.y.2-15: COMET (S-CSCF to P-CSCF)

COMET sip:pcscf2.visited2.net SIP/2.0

Via: SIP/2.0/UDP scscf2.home2.net, SIP/2.0/UDP scscf1.home1.net, SIP/2.0/UDP pcscf1.visited1.net, SIP/2.0/UDP [5555::aaa:bbb:ccc:ddd]
Route: sip:[5555::eee:fff:aaa:bbb]

From: 

To: 

Call-ID: 

Cseq: 

Contact: 

Content-Type: 
Content-length: 
v=0

o=- 2987933615 2987933615 IN IP6 5555::aaa:bbb:ccc:ddd

s=-

c=IN IP6 5555::aaa:bbb:ccc:ddd

b=AS:64

t=907165275 0

m=video 0 RTP/AVP 99

m=video 0 RTP/AVP 99

m=audio 3456 RTP/AVP 97

a=rtpmap:97 AMR

a=fmtp:97 mode-set=0,2,5,7; maxframes=2

a=qos:success sendrecv

m=audio 0 RTP/AVP 97 96 0 15

SDP
The SDP information indicates that the QoS resource reservation for both send and receive mode was successful.

29.
COPS: DEC (PCF to GGSN)

The PCF shall send a COPS DEC message to the GGSN to open the ‘gate’, and allow packet flow in both directions in accordance with the policy decision within the GGSN PEP.

30. 
COPS: RPT (GGSN to PCF)

The GGSN receives the COPS DEC message and opens the ‘gate’ within the GGSN, and sends a COPS RPT message back to the PCF.














































































































































