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ABSTRACT

This contribution describes the issues, and possible solutions, related to the need for an AS to be able to send early media (eg media announcements related to a service) to a calling user (UAC) – many times before the called user (UAS) has even been contacted – in an IMS architecture.

In the document examples the pre-condition mechanism is not used. However, we see no reason why the solutions in this document could not be applied to pre-condition scenarios (the SIP dialogs defined in this contribution can be established both with and without pre-conditions).

The mechanism was presented at the TISPAN#5 meeting (05TD177, Sophia Antipolis, 17-21 january) and was approved, and it decided that LM Ericsson will present the solution at the CN1#37 meeting.

Abstract from TISPAN#5 WG3 report (05TD023r3):

5.7

Early Media

05TD177 this contribution from Ericsson on the support of Early-Media proposes two methods and requests support on the use of Forking; 

· This proposal allows the multiple media streams to remain throughout the Mid exchange between the user's.

· The AS may be a message relay, but not a media relay. Access Gate control for the Early Media can be supported.

· The Proposals in RFC3959 are not precluded as both the basic SIP mechanism and the procedures in RFC3959 can be selected on terminal capabilities and a service usage basis.

· It was agreed that TISPAN WG3 support the multiple dialogue alternative and Ericsson will contribute to 3GPP CN1 to incorporate this in the AS description in draft TS 24.229.   

It is important to point out that TISPAN WG only agreed to support the multiple dialog mechanism, described in the “Solution” chapter of this document. No agreement was made on the usage described in the “Other usage of UAC-AS dialog”, even though the text written in that chapter was discussed as one possible solution for the implementation of specific supplementary services.  This contribution does only propose to accept what was agreed upon at the TISPAN#5 meeting.

Much of the text describing the problems and solutions in this contribution is copied from the TISPAN contribution. Possible changes have been done only for editorial and clarification purpose.

INTRODUCTION

This chapter describes the use-case to which the problem is related.

When a calling UE (UAC) initiates a call, an Application Server (AS) receives the INVITE request. The AS may want to, before forwarding the request (it may also choose not to forward the request, based on the service scenario), play an announcement (media sent before an session is fully established is referred to as “early media”) to the UAC. In order to do that it is desirable to establish an early dialog between the UAC and AS – ie SDPs are exchanged, pre-conditions (is used) are met, and a media channel is established.

When the announcement has been played, the AS may forward the INVITE request to the called UE (UAS), in order to continue the session setup. The UAS will then also establish a dialog with the UAC, as for normal call setups. It means it will send its SDP towards the UAC, etc (see picture 1).
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------------INVITE------------------------>

<----------18x-------------------------------

------------PRACK------------------------>

<----------200 (PRACK)------------------

<~~~Announcement played~~~~~~~~





------------INVITE------------------------>

<----------200 (INVITE)------------------

<----------200 (INVITE)------------------

------------ACK---------------------------->





------------ACK---------------------------->

<~~~~~~~~~~~~~~~~~~Media between users~~~~~~~~~~~~~~~~~~~~>

Picture 1

Editor’s note: The AS may choose to forward the INVITE request while still playing early media, or even before starting to play media (depending on the service). It may choose to cease the early media when a response (provisional or final) is received from the called party, or when it detects that media is received from the called party. It is out of the scope of this contribution to define when the playing of early media is started or ceased. Specific service implementations specifications shall define when early media shall be ceased and, if needed, define which additional mechanisms are to be used to eg detect media.

SOLUTIONS

Single vs multiple early dialogs between UE and AS

Single dialog

In the single dialog model, currently used in IMS, the 18x provisional responses from the AS, and the final response from the UAS, are received as part of the same dialog within the session, ie the value of the To header tag parameter is the same.

Using this model, the AS shall modify the To header tag received from the UAS, to make sure it matches the tag sent by the AS in the 18x provisional responses. Also, since requests may be sent from the AS to the UAC, the AS may have to modify the Cseq value in requests received from the called UE, to make sure the value in the request forwarded to the UAC is bigger than the values in requests possibly sent from the AS to the UAC. The AS will also have to handle issues related to the route set etc. These issues can be solved by the AS acting as a B2BUA.

However, even if the AS acts like a B2BUA, it still shall be possible to provide two remote SDP answers to the UAC; the SDP for the early media (initiated by the AS), and the SDP from the UAS. In the single dialog model the SDP answer cannot change within the same INVITE transaction (ie by sending the early media SDP in a 18x, and the UAS SDP in the 200), so there are two different solutions:

1. After the 200 OK is sent, an UPDATE is sent by the AS to the UAC to provide the UAS SDP. The AS shall send this UPDATE, since the UAS has no knowledge of the previously sent early media. The problem with this solution that the answer received in the UPDATE 200 response is not forwarded to the UAS. For that the AS would have to send a separate UPDATE also towards the UAS. The 200 response for that UPDATE would then not be forwarded to the UAC. Etc etc etc (see picture 2).
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------------INVITE (offer 1)------------->

<----------18x  (answer 1, dialog 1)-----

------------PRACK (dialog 1)----------->

<----------200 (PRACK, dialog 1)-------

<~~~Announcement played~~~~~~~~





------------INVITE (offer 1)------------->

<----------200 (answer 2, dialog 1)------

<----------200 (answer 1, dialog 1)------

-----------ACK (dialog 1)---------------->





-----------ACK (dialog 1)---------------->

<----------UPDATE (offer 2, dialog 1)--
//offer 2 = answer 2

-----------200 (answer 2, dialog 1)------>

<~~~~~~~~~~~~~~~~~~Media between users~~~~~~~~~~~~~~~~~~~~>

Picture 2

2. Use the early session disposition mechanism, described in RFC3959. In this case two separate SDPs are used, one for the early dialog and one for the dialog with the UAS, and in this case the AS offers the early media to the UAC, which the UAC can choose to accept or reject (see picture 3).

However, the usage of RFC3959 does not solve all problems associated with the single dialog model. SDPs sent between the UAC and AS still have to be piggybacked into the dialog between the UAC and UAS. The AS would also have to know which SDPs are meant for the AS, and the AS will have to remove those from the SIP messages before the messages are forwarded. 
Note:  This mechanism requires support of RFC3959 in the terminals and in all intermediate nodes doing any kind of SDP processing/handling.

Editor’s note: This mechanism most likely does not work if other nodes in the network also want to send early media.
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------------INVITE (offer 1)------------->

<----------18x  (early offer, dialog 1)----

------PRACK (early answer, dialog 1)->

<----------200 (PRACK, dialog 1)-------

<~~~Announcement played~~~~~~~~





------------INVITE (offer 1)------------->

<----------200 (answer 1, dialog 1)------

<----------200 (answer 1, dialog 1)------

-----------ACK (dialog 1)---------------->





-----------ACK (dialog 1)---------------->

<~~~~~~~~~~~~~~~~~~Media between users~~~~~~~~~~~~~~~~~~~~>

Picture 3

Multiple dialogs

In the multiple dialogs model, the 18x provisional responses from the AS, and the final response from the UAS, are received as part of separate dialogs within the same session, ie the value of the To header tag parameter is different in the responses from the AS and the responses from the UAS (see picture 4).

Using this model, the AS does not need to modify headers received from the UAS. All UAC-AS communication is done within a separate dialog, and does not affect the UAC-UAS dialog. The AS may still act as a B2BUA for other purposes, which are out of the scope of this contribution.

UAC



AS



UAS

------------INVITE (offer 1)------------->

<----------18x  (answer, dialog 1)--------

------------PRACK (dialog 1)------------>

<----------200 (PRACK, dialog 1)-------

<~~~Announcement played~~~~~~~~





------------INVITE (offer 1)------------->

<----------200 (answer 2, dialog 2)------

<----------200 (answer 2, dialog 2)------

-----------ACK (dialog 2)---------------->





-----------ACK (dialog 2)---------------->

<~~~~~~~~~~~~~~~~~~Media between users~~~~~~~~~~~~~~~~~~~~>

Picture 4

The early session disposition mechanism, described in RFC3959, can if required also be used together with the multiple dialog mechanism, and it does not affect the multiple dialog mechanism itself.

OTHER USAGE FOR UAC-AS DIALOG
Using the multiple dialog mechanism also makes it easier for the AS, as long as the early dialog between the UAC and AS exists, to send SIP requests to the UAC, without using “piggybacking” or inserting SIP requests in the dialog between the UAC and UAS.

The AS, if it does not intend to send early media, does not even need to establish a media session between itself and the UAC. It can establish a signalling dialog, and use that for sending information in SIP requests.

CONCLUSION

We think that the multiple dialog mechanism solves a number of the issues related to using a single dialog mechanism for establishing a media stream between an IMS US and an AS (or any other intermediate SIP node). The solution is based on core SIP mechanisms, and no SIP extensions are required. 

PROPOSAL

We propose that the multiple dialog mechanism is approved. Proposed text changes are provided in N1-050185.

