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1.
INTRODUCTION

IMS makes use of preconditions when the IP-CAN requires resource to be reserved. The internet draft “draft-ietf-sipping-sip-offeranswer-06” describes SIP usage of offer/answer model, and in addition discusses a couple of open issues related to the offer/answer model and leaves those open issues for further study.
This paper discusses one of the open issues in the above mentioned i-d and proposes that 3GPP agrees on how to progress the solution(s) to the critical open issues mentioned in the i-d.

2.
DISCUSSION

The issue described in chapter 6.2 of draft-ietf-sipping-sip-offeranswer-06 (see annex of this discussion paper) is most likely an issue that may cause interoperability problems between UEs and between UEs and ASes. As the scenario where a user wants to add a new media (that require resource reservation) to an ongoing session is a common case it is important that there is no doubt how that is to be implemented to not cause interoperability problems. The i-d includes more open issues that also may require immediate solutions to not endanger IMS interoperability, but those are not discussed in this paper.
The open issue in chapter 6.2 of the i-d is in short (see annex for full description):

What is the session (SDP) status if a re-INVITE transaction has been terminated with a final error response, but an SDP answer has been sent in a reliable provisional response and subsequent offer/answer exchanges has been taken place using UPDATE and PRACK transactions?

The i-d lists two possible options:

1. Rollback to the SDP before the re-INVITE transaction was initiated

2.
Accept those exchanges that were committed and keep session (SDP) status even after re-INVITE fails
The i-d states that additional normative work is required and that is out of scope of the i-d.
There are pro’s and con’s with both solutions, e.g. option 2 may imply an ever increasing size of the SDP, but most important is to ensure interoperability in IMS a.s.a.p.
3.
PROPOSAL

It is proposed to discuss the issue as described above and agree that a solution to the issue is needed and agree on how to progress the solution.

4.
ANNEX: Rollback of Offer/Answer; chapter 6.2 from draft-ietf-sipping-sip-offeranswer-06
Chapter 6.2 from draft-ietf-sipping-sip-offeranswer-06.
6.2. Commit/Rollback of Offer/Answer on Unsuccessful re-INVITE 

  Transaction 

  When a re-INVITE transaction fails, the dialog remains with the 

  session bound to it. The issue here is: what is the session status 

  if an offer/answer exchange has been completed (if a session 

  description has been sent in a reliable provisional response to the 

  re-INVITE request), or if subsequent offer/answer exchanges have 

  taken place (using UPDATE or PRACK transactions), before the re-

  INVITE transaction is terminated with a final error response 

  (Figure 7). One option is to take those offer/answer exchanges not 

  committed yet and to make the session status rollback to the one 

  before re-INVITE transaction was initiated. Another option is to 

  take those exchanges committed and to keep the session status as it 

  is even after re-INVITE fails. There is no clear consensus on which 

  one is the correct behavior. 

  There are some cases where it is useful to exchange 

  offer(s)/answer(s) even before re-INVITE completes. The case of 

  adding a new media (like adding video to audio only session) which 

  requires permission from the peer through some user interaction is 

  one example. Precondition procedures can be another case which may 

  require several offer/answer exchanges in one re-INVITE transaction. 

   UAC                   UAS  

    | session established |  

    |<===================>|  

    |                     |  

    | F1  re-INVITE (SDP) |  

    |-------------------->|  

    | F2 1xx-rel (SDP)    |  

    |<--------------------|  

    | F3   PRACK          | <- PRACK request may include new offer  

    |-------------------->|    and can complete the offer/answer with  

    | F4 2xx PRA          |    the answer in 2xx PRACK response. 

    |<--------------------|  

    |                     | <- UPDATE method can update the session 

    |                     |    status before receiving the final 

    | F5 4xx/5xx/6xx INV  |    response to re-INVITE request (F1). 

    |<--------------------|  

    | F6     ACK          |  

    |-------------------->|  Issue: What is the correct session  

    |                     |        status after re-INVITE transaction. 

        Figure 7 Commit/Rollback Issue with re-INVITE transaction 
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  To make bad things worse, if a new offer from UAC and the final 

  response to re-INVITE are sent at nearly the same time, the UAS can 

  not know whether this new offer was sent before or after UAC 

  received the final failure response (Figure 8). Note that the ACK 

  request to the failure response is sent hop-by-hop basis, therefore 

  even after receiving the ACK request, UAS can not make sure that 

  UPDATE request was sent after the final response had been reached 

  to the other end. 

  Sending a new UPDATE request from UAC to synchronize the status 

  anytime after the re-INVITE fails may be a good option. This 

  solution, however, requires that the UPDATE method be supported by 

  both ends and needs care to avoid flapping when each end tries to 

  advertise their different views of the session status. 

  The proper handling of this issue is undefined by existing 

  standards.  Resolution is beyond the scope of this document, and 

  will require a new normative document. 

  UAC                   UAS  

    | session established |  

    |<===================>|  

    |                     |  

    | F1  re-INVITE (SDP) |  

    |-------------------->|  

    | F2 1xx-rel (SDP)    |  

    |<--------------------|  

    | F3   PRACK          |  

    |-------------------->|  

    | F4 2xx PRA          |  

    |<--------------------|  

    |                     |  

    |UPDATE(SDP)  4xx INV |  

    |---------\  /--------|  

    |          \/         |  

    |          /\         |  

    |<--------/  \------->|  

    |                     |  

           Figure 8 Commit/Rollback Issue with Race Condition 

