Page 1



3GPP TSG-SA WG2 #18

Rio Grande, Puerto Rico, May 14th -  18th, 2001
1
S2-011207

Agenda Item:
11
Source: 
Alcatel

Title: 


Call flows for end-to-end QoS negotiation.

Document for:
Discussion and 23.228 change

___________________________________________________________________________

1 INtroduction.

The purpose of this contribution is to show how the QoS_User_Class concept is used for an end-to-end QoS negotiation during a multimedia session setup. 

2 Discussion.

The Tdoc S2-011206 proposes the generic QoS_User_Class concept as a common way to  transport QoS information between different elements on different interfaces. 

This QoS_User_Class concept provides the way for the end-users and/or operator to make a differentiation in the perceived end-to-end QoS. The originating end-user / UE can specify a specific level of QoS in his session setup request. The QoS_User_Class information is added in the SDP description which is included in the SIP INVITE message. This QoS_User_Class information is an ordered list of QoS_User_Class  values using any of the three forms of QoS_User_Class (Standard QoS Parameters, Standard QoS Class, QoS Flavour), but according to the subscriber profile.

Then, the QoS_User_Class information sent by the originating end-user and contained in the SDP description can successively be used/modified by the nodes involved in the end-to-end negotiation.

Typically, the originating S-CSCF can select a list of QoS_User_Class values for each media, taking into account the QoS information sent by the originating end-user. This list of QoS information is a subset of the subscribed possibilities, possibly constrained by the terminal capabilities, the specificity of the service, the time of the day, the day of the week, or any other kind of internal policies-based reasons. This list of the QoS_User_Class values selected for each media component by the originating S-CSCF is named Session_Media_QoS. The Session_Media_QoS is put in the SDP description included in the SIP INVITE message which is sent to the terminating S-CSCF.

For each media, a fallback strategy is also defined in order to inform other parties on what to do if the corresponding medium cannot be setup, even with the lowest possible QoS level.

The originating side determines for each media, the Session_Media_QoS  to be sent to the terminating side. Then, a negotiation procedure between originating and terminating sides has to be defined in order to settle the actual level of QoS to be used for session setup. Two types of QoS negotiation procedures are defined :

· a Basic QoS negotiation : The terminating side is only allowed to select a subset of the QoS possibilities initially selected by the originating side.

· an Enhanced QoS negotiation : The terminating side is allowed to propose new QoS possibilities not initially selected by the originating side.

2.1 Basic QoS negotiation
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Originating UE may choose to send or not to send a QoS_User_Class in the INVITE sent to the network. In the latter case, S-CSCF (under possible control of an AS) may choose any QoS_User_Class allowed both by the subscription of the user and by the service that has been required through the INVITE. In the former case, selection of the S-CSCF is further restricted to be within the possible values sent in the INVITE.

2.2 Enhanced QoS Negotiation.
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In this case, the role of the terminating side is not limited to constraint the QoS possibilities determined by the originating side, as in the Basic QoS Negotiation procedure, but it can also extend them. Then, the terminating side proposes the usage of one or more QoS_User_Class values not initially specified by the originating side.

A typical example of such a procedure is when the terminating side accepts to pay for a higher QoS level. Nevertheless, the complete specification of such a mechanism is out of scope of this document.

The Enhanced QoS negotiation procedure starts in the same way as the Basic procedure; the instances of the Session Media QoS parameter are described below :

· SM_QoS_Req  = Session Media QoS Required : the ordered list of QoS levels determined by the UE (after possible modification by Serving-CSCF) on the originating party side, exactly as in the Basic procedure.

· SM_QoS_Prop = Session Media QoS Proposed : the new ordered list of QoS levels proposed by the terminating side. This QoS information is sent back instead of the Session Media QoS Negotiated information, used in the Basic procedure. 

· SM_QoS_Neg = Session Media QoS Negotiated : the final ordered list of QoS levels accepted by the Serving-CSCF on the originating side.

The Session Media QoS Proposed parameter is carried in a session release message sent by the terminating side in the backward direction. 

If this Session Media QoS Proposed information is considered compatible with the session, the originating user, etc., a new session establishment request is generated by the Serving-CSCF in the originating side. 

This second session is handled using the Basic QoS negotiation procedure. For this new session, the Session Media QoS Required parameter is initialized with the content of the Session Media QoS Proposed information previously received, and maybe constrained by the originating side according to the specific Network Operator policy. 

Thus, in this case the terminating side is expected to respond with a Session Media QoS Negotiated information (i.e. a subset of the Session Media QoS Required information).

3 Proposal.

Addition of a new chapter to TS 23.228. "5.12 : End to end QoS Negotiation procedures"

This new chapter defines the QoS Negotiation procedures. We provide an example of these procedures. This example is derived from the end-to-end session flows used in Annex B.3 - Mobile Origination, roaming, to Mobile Termination, home
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5.12. End to end QoS Negotiation Procedures.

The QoS_User_Class defined in section 5.4.8 provides the way for the end-users and/or operator to make a differentiation in the perceived end-to-end QoS. The originating end-user / UE may specify a specific level of QoS in his session setup request. The QoS_User_Class information is included in the INVITE message. This QoS_User_Class information is an ordered list of QoS_User_Class  values.

Then, the QoS_User_Class information sent by the originating end-user can successively be used/modified by the nodes involved in the end-to-end negotiation.

The originating side determines media per media, the Session_Media_QoS  to be sent to the terminating side. Then, a negotiation procedure between originating and terminating sides has to be defined in order to settle the actual level of QoS to be used for the session. Two types of QoS negotiation procedures are defined :

· a Basic QoS negotiation : The terminating side is only allowed to select a subset of the QoS possibilities initially selected by the originating side.

· an Enhanced QoS negotiation : The terminating side is allowed to propose new QoS possibilities not initially selected by the originating side.
5.12.1 Sample end-end Session Flow - Mobile Origination, roaming, to Mobile Termination, home.
For this end-to-end session flow, we assume the originator is a UE located outside the service area of the network operator to whom the UE is subscribed. The UE has already established the proper PDP contexts for exchanging SIP signalling messages, has performed the proxy discovery procedures described in section 5.1.1, and has registered in the IM CN subsystem. 

The originating party addresses a destination that is a subscriber of the same network operator. 

The destination party is a UE located within the service area of the network operator to which it is subscribed. This UE has already established the proper PDP contexts for exchanging SIP signalling messages, has performed the proxy discovery procedures described in section 5.1.1, and has registered in the IM CN subsystem. 
5.12.1.1 Basic QoS negotiation.
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Step-by-step processing of this end-to-end session flow is as follows:

1. 
UE#1 sends a SIP INVITE request, containing an initial SDP, to P-CSCF#1, which was obtained from the CSCF discovery procedures. The initial SDP may contain a session-specific user QoS request by setting the QoS_User_Class parameter.
2. 
P-CSCF#1 remembers (from the registration procedure) the next hop CSCF for this UE. It forwards the INVITE to the S-CSCF within the home operator’s network, possibly through an I-CSCF. The next hop is either S-CSCF#1 serving UE#1 (choice (a)), or I-CSCF#1 in the home network that is performing the configuration hiding function for the home network operator (choice (b)).

(2a)
If the home network operator does not desire to keep their network configuration hidden, the INVITE request is forwarded directly to S-CSCF#1

(2b)
If the home network operator desires to keep their network configuration hidden, the INVITE request is forwarded through an I-CSCF to the S-CSCF

(2b1)
P-CSCF#1 forwards the INVITE request to I-CSCF#1 in the home network

(2b2)
I-CSCF#1 forwards the INVITE request to S-CSCF#1.

3. 
S-CSCF#1 validates the service profile, and performs whatever service control logic is appropriate for this session setup attempt. S-CSCF#1 has to select a list of QoS_User_Class values for each media, This list of QoS_User_Class values is built by taking into account the QoS information possibly sent by the originating end-user, possibly constrained by the terminal capabilities, the specificity of the service, the time of the day, the day of the week, or any other kind of internal policies-based reasons, and possibly under control of an AS. This list of the QoS_User_Class values selected for each media component by the originating S-CSCF is named Session_Media_QoS. The SDP description is updated with the Session_Media_QoS Required before forwarding the SIP INVITE message to the terminating side. 
4. 
S-CSCF#1 translates the destination address and determines the session will be completed within the home operator’s network. It therefore forwards the INVITE to I-CSCF#2.

5. 
I-CSCF#2 sends ‘Cx-location-query’ to the HSS to obtain the location information for the destination

6. 
The HSS responds with ‘Cx-location-query-response’ and indicates the destination is in the home service area.

7. 
I-CSCF#2 forwards the INVITE to S-CSCF#2, identified by the HSS as serving this subscriber.

8. 
S-CSCF#2 validates the service profile, and performs whatever service control logic is appropriate for this session setup attempt. The QoS_User_Class contained in the SDP description is checked according to the terminating subscriber's arrangement and may also be modified under AS control. The S-CSCF#2 is allowed to choose a subset of the QoS levels defined in the received SDP description.
9. 
S-CSCF#2 remembers (from the registration procedure) the next hop CSCF for this UE. It forwards the INVITE to P-CSCF#2 in the home network.

10. 
P-CSCF#2 remembers (from the registration procedure) the UE address, and forwards the INVITE to the UE

11. 
UE#2 returns the media stream capabilities of the destination to the session originator, along the signalling path established by the INVITE message. UE#2 may further constrain the previously selected list of QoS_User_Class values. At this step, the SDP contains the subset of the possible QoS levels negotiated between the two parties.
12. 
P-CSCF#2 authorises the QoS resources required for this session

13. 
P-CSCF#2 forwards the SDP to S-CSCF#2. 

14. 
S-CSCF#2 forwards the SDP to I-CSCF#2. 

15. 
I-CSCF#2 forwards the SDP to S-CSCF#1

16. 
S-CSCF#1 forwards the SDP message to P-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from S-CSCF#1 to P-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

17. 
P-CSCF#1 authorises the resources necessary for this session

18. 
P-CSCF#1 forwards the SDP message to the originating endpoint, UE#1

19. 
The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF#1

20. 
P-CSCF#1 forwards the final SDP to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

21. 
S-CSCF#1 forwards the final SDP to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

22. 
S-CSCF#2 forwards the final SDP to P-CSCF#2. 

23. 
P-CSCF#2 forwards the final SDP to UE#2.

24. 
UE#2 initiates the resource reservation procedures for the resources necessary for this session.

25. 
After determining the final set of media streams for this session, step #19 above, UE#1 initiates the reservation procedures for the resources needed for this session

26. 
When UE#1 has successfully reserved the needed resources, it sends the “reservation successful” message to UE#2 along the signalling path established by the INVITE message. The message is sent first to P-CSCF#1.

27. 
P-CSCF#1 forwards the message to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

28. 
S-CSCF#1 forwards the message to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

29. 
S-CSCF#2 forwards the message to P-CSCF#2. 

30. 
P-CSCF#2 forwards the message to UE#2.

31. 
UE#2 may optionally delay the session establishment in order to alert the subscriber to the incoming session.

32. 
If UE#2 performs alerting, it sends a ringing indication to the originator via the signalling path. The message is sent first to P-CSCF#2.

33. 
P-CSCF#2 forwards the ringing message to S-CSCF#2. 

34. 
S-CSCF#2 performs whatever service control is appropriate for this ringing session

35. 
S-CSCF#2 forwards the message to I-CSCF#2

36. 
I-CSCF#2 forwards the message to S-CSCF#1

37. 
S-CSCF#1 performs whatever service control is appropriate for this ringing session.

38. 
S-CSCF#1 forwards the message to P-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from S-CSCF#1 to P-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

39. 
P-CSCF#1 forwards the message to UE#1

40. 
UE#1 indicates to the originator that the session is being delayed due to alerting. Typically this involves playing a ringback sequence.

41. 
When the destination party answers, the UE sends a SIP 200-OK final response to P-CSCF#2

42. 
P-CSCF#2 approves the commitment of the QoS resources for this session

43. 
After sending the 200-OK, US#2 initiates the media flow.

44. 
P-CSCF#2 sends a SIP 200-OK final response along the signalling path back to S-CSCF#2.

45. 
S-CSCF#2 performs whatever service control is appropriate for the completed session.

46. 
S-CSCF#2 sends a SIP 200-OK final response along the signalling path back to I-CSCF#2.

47. 
I-CSCF#2 sends a SIP 200-OK final response along the signalling path back to S-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from I-CSCF#2 to S-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

48. 
S-CSCF#1 performs whatever service control logic is appropriate for this session setup completion

49. 
S-CSCF#1 sends a SIP 200-OK final response along the signalling path back to P-CSCF#1

50. 
P-CSCF#1 approves the commitment of the QoS resources for this session.

51. 
P-CSCF#1 sends a SIP 200-OK final response along the signalling path back to UE#1

52. 
UE#1 starts the media flow for this session

53. 
UE#1 responds to the final response with a SIP ACK message, which is passed to UE#2 via the signalling path. This message is sent first to P-CSCF#1.

54. 
P-CSCF#1 forwards the ACK to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

55. 
S-CSCF#1 forwards the ACK to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

56. 
S-CSCF#2 forwards the ACK to P-CSCF#2.

57. 
P-CSCF#2 forwards the ACK to UE#2.

5.12.1.2 Enhanced QoS Negotiation procedure.

The case when the terminating UE proposes new QoS User Class values  is illustrated here.
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Step-by-step processing of this end-to-end session flow is as follows:

1. 
UE#1 sends a SIP INVITE request, containing an initial SDP, to P-CSCF#1, which was obtained from the CSCF discovery procedures. The initial SDP may contain a session-specific user QoS request by setting the QoS_User_Class parameter.
2. 
P-CSCF#1 remembers (from the registration procedure) the next hop CSCF for this UE. It forwards the INVITE to the S-CSCF within the home operator’s network, possibly through an I-CSCF. The next hop is either S-CSCF#1 serving UE#1 (choice (a)), or I-CSCF#1 in the home network that is performing the configuration hiding function for the home network operator (choice (b)).

(2a)
If the home network operator does not desire to keep their network configuration hidden, the INVITE request is forwarded directly to S-CSCF#1

(2b)
If the home network operator desires to keep their network configuration hidden, the INVITE request is forwarded through an I-CSCF to the S-CSCF

(2b1)
P-CSCF#1 forwards the INVITE request to I-CSCF#1 in the home network

(2b2)
I-CSCF#1 forwards the INVITE request to S-CSCF#1.

3. 
S-CSCF#1 validates the service profile, and performs whatever service control logic is appropriate for this session setup attempt. S-CSCF#1 has to select a list of QoS_User_Class values for each media, This list of QoS_User_Class values is built by taking into account the QoS information possibly sent by the originating end-user, possibly constrained by the terminal capabilities, the specificity of the service, the time of the day, the day of the week, or any other kind of internal policies-based reasons, and possibly under control of an AS. This list of the QoS_User_Class values selected for each media component by the originating S-CSCF is named Session_Media_QoS. The SDP description is updated with the Session_Media_QoS Required before forwarding the SIP INVITE message to the terminating side.
4. 
S-CSCF#1 translates the destination address and determines the session will be completed within the home operator’s network. It therefore forwards the INVITE to I-CSCF#2.

5. 
I-CSCF#2 sends ‘Cx-location-query’ to the HSS to obtain the location information for the destination

6. 
The HSS responds with ‘Cx-location-query-response’ and indicates the destination is in the home service area.

7. 
I-CSCF#2 forwards the INVITE to S-CSCF#2, identified by the HSS as serving this subscriber.

8. 
S-CSCF#2 validates the service profile, and performs whatever service control logic is appropriate for this session setup attempt. The QoS_User_Class contained in the SDP description is checked according to the terminating subscriber's arrangement and may also be modified under AS control. The S-CSCF#2 is allowed to propose new QoS possibilities not initially selected by the originating side in the received SDP description. 
9. 
S-CSCF#2 remembers (from the registration procedure) the next hop CSCF for this UE. It forwards the INVITE to P-CSCF#2 in the home network.

10. 
P-CSCF#2 remembers (from the registration procedure) the UE address, and forwards the INVITE to the UE

11. UE#2 can propose new QoS possibilities not initially selected neither by the originating side nor by S-CSCF#2 by extending the list of QoS_User_Class values.  An appropriate Release message carries the newly proposed QoS User Class values by UE#2.

12. 
P-CSCF#2 forwards the Release message to S-CSCF#2. 

13. 
The S-CSCF#2   releases the session  and forwards the Release message to I-CSCF#2.   
14. 
I-CSCF#2 forwards the Release messageto S-CSCF#1
15-1.From this point, S-CSCF#1 begins a new session setup. This new session QoS negotiation is handled using the Basic QoS Negotiation procedure. The QoS_User_Class contained in the SDP description included in the new INVITE message sent to the terminating side is set with the newly received values contained in the Release message, and may be constrained by S-CSCF#1 according to some specific Network Operator policy.

15-2 to 15-10 are identical to the steps describing a Basic QoS Negotiation procedure.
16. 
S-CSCF#1 forwards the SDP message to P-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from S-CSCF#1 to P-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

17. 
P-CSCF#1 authorises the resources necessary for this session

18. 
P-CSCF#1 forwards the SDP message to the originating endpoint, UE#1

19. 
The originator decides the final set of media streams for this session, and sends the Final SDP to P-CSCF#1

20. 
P-CSCF#1 forwards the final SDP to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

21. 
S-CSCF#1 forwards the final SDP to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

22. 
S-CSCF#2 forwards the final SDP to P-CSCF#2. 

23. 
P-CSCF#2 forwards the final SDP to UE#2.

24. 
UE#2 initiates the resource reservation procedures for the resources necessary for this session.

25. 
After determining the final set of media streams for this session, step #19 above, UE#1 initiates the reservation procedures for the resources needed for this session

26. 
When UE#1 has successfully reserved the needed resources, it sends the “reservation successful” message to UE#2 along the signalling path established by the INVITE message. The message is sent first to P-CSCF#1.

27. 
P-CSCF#1 forwards the message to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

28. 
S-CSCF#1 forwards the message to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

29. 
S-CSCF#2 forwards the message to P-CSCF#2. 

30. 
P-CSCF#2 forwards the message to UE#2.

31. 
UE#2 may optionally delay the session establishment in order to alert the subscriber to the incoming session.

32. 
If UE#2 performs alerting, it sends a ringing indication to the originator via the signalling path. The message is sent first to P-CSCF#2.

33. 
P-CSCF#2 forwards the ringing message to S-CSCF#2. 

34. 
S-CSCF#2 performs whatever service control is appropriate for this ringing session

35. 
S-CSCF#2 forwards the message to I-CSCF#2

36. 
I-CSCF#2 forwards the message to S-CSCF#1

37. 
S-CSCF#1 performs whatever service control is appropriate for this ringing session.

38. 
S-CSCF#1 forwards the message to P-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from S-CSCF#1 to P-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

39. 
P-CSCF#1 forwards the message to UE#1

40. 
UE#1 indicates to the originator that the session is being delayed due to alerting. Typically this involves playing a ringback sequence.

41. 
When the destination party answers, the UE sends a SIP 200-OK final response to P-CSCF#2

42. 
P-CSCF#2 approves the commitment of the QoS resources for this session

43. 
After sending the 200-OK, US#2 initiates the media flow.

44. 
P-CSCF#2 sends a SIP 200-OK final response along the signalling path back to S-CSCF#2.

45. 
S-CSCF#2 performs whatever service control is appropriate for the completed session.

46. 
S-CSCF#2 sends a SIP 200-OK final response along the signalling path back to I-CSCF#2.

47. 
I-CSCF#2 sends a SIP 200-OK final response along the signalling path back to S-CSCF#1. Based on the choice made in (2) above, this response may either be sent directly from I-CSCF#2 to S-CSCF#1 (choice (a)), of be sent indirectly through I-CSCF#1 Firewall (choice (b)).

48. 
S-CSCF#1 performs whatever service control logic is appropriate for this session setup completion

49. 
S-CSCF#1 sends a SIP 200-OK final response along the signalling path back to P-CSCF#1

50. 
P-CSCF#1 approves the commitment of the QoS resources for this session.

51. 
P-CSCF#1 sends a SIP 200-OK final response along the signalling path back to UE#1

52. 
UE#1 starts the media flow for this session

53. 
UE#1 responds to the final response with a SIP ACK message, which is passed to UE#2 via the signalling path. This message is sent first to P-CSCF#1.

54. 
P-CSCF#1 forwards the ACK to S-CSCF#1. This message may be routed through I-CSCF#1, depending on operator configuration of I-CSCF#1.

55. 
S-CSCF#1 forwards the ACK to S-CSCF#2. This message may be routed through I-CSCF#2, depending on operator configuration of I-CSCF#2.

56. 
S-CSCF#2 forwards the ACK to P-CSCF#2.

57. 
P-CSCF#2 forwards the ACK to UE#2.
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SM_QoS_Req  =  Session Media QoS Required : the ordered list of QoS levels determined by the UE / S-CSCF (possibly modified by S-CSCF under AS control) on the originating party side



SM_QoS_Neg  =  Session Media QoS Negotiated : the final ordered list of QoS levels accepted by the terminating party side. 
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