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1. Introduction

At the last meeting, complete handling of responses from external SIP-I networks not supporting preconditions was left FFS. This document examines an alternative procedure to the method currently included.
2. Reason for Change

When the forward INVITE request indicates that preconditions have not yet been met, it is expected that the far node will not progress the call until explicit forward signaling is provided indicating the preconditions have been satisfied. However, not all external SIP-I networks support preconditions procedures and therefore may ignore the information included in the SIP INVITE request and continue the call. As a result a SIP response (e.g., 180 with encapsulated ISUP ACM) may be provided prior to preconditions being satisfied upstream. Upstream nodes must then be able to accommodate these messages.
Once the response has been received at the IWU, two options are possible:

1. Hold the response until preconditions are met, or

2. Allow the response to be propagated backward.

The first option is currently documented while the second was left for further study.
When a response is received without any indication of precondition support, additional forward signaling regarding preconditions status is of no value. Therefore, queuing the backward signaling and waiting for preconditions to be completed within the PLMN introduces additional signaling with no value added. This additional signaling would include the 183 response to carry the SDP answer. This would be acknowledged resulting in a PRACK request and 200 OK (PRACK) response. Once the preconditions condition is satisfied at the O-MSC, it would then signaling the UPDATE request forward to indicate that preconditions have now been met, this would be acknowledged with a 200 OK (UPDATE). Finally, the original response may be propagated upstream. The result is that five additional SIP messages are introduced into the flow.
Also note that any additional responses received prior to the indication that preconditions have been met is received must also be queued. Theses could include additional server related messages (e.g., encapsulated CPGs) or a 200 OK (INVITE) indicating answer. If the initial response or a subsequent response is an answer indication, waiting for forward signaling to indicate that preconditions have been met will delay the final through connect of the call.
Alternatively, the response(s) received at the IWU could simply be immediately propagated upstream without delay to wait for preconditions to be met. These responses will then be queued at the O-MSC until the precondition condition is locally satisfied and then immediately passed to the mobile. In the case that answer has already occurred, the call may then immediately be through connected.
3. Conclusions

When the signaling to the external SIP-I network allows the far node to progress the call when preconditions are not supported, it will be necessary to queue the ISUP messages until the preconditions have been satisfied. This may occur at either the IWU or the O-MSC. Queuing at the IWU introduces additional signaling overhead and delay for no additional value-added. Allowing the responses to be propagated upstream avoids this unnecessary signaling and allows the call to progress as rapidly as possible.
4. Proposal

It is proposed to agree the following changes to 3GPP TS <TS number and version>.
* * * First Change * * * *

4.3.3.3 
Support for Preconditions

When the incoming SIP INVITE request indicates that preconditions have not been met or when local preconditions are not met, the O-IWU shall use one of the following options:

a)
The O-IWU shall send a SIP INVITE request to a succeeding external SIP-I network and include the tag "precondition" in the SUPPORTED header. The IWU shall encode preconditions in the SDP offer indicating that the related local preconditions for QoS are not met, using the segmented status type, as defined in IETF RFC 3312 [23] and IETF RFC 4032 [24] , as well as the strength-tag value "mandatory" for the local segment and the strength-tag value "optional" for the remote segment. The "precondition" tag shall be included in the SUPPORTED header. The O-IWU shall encapsulate the IAM message into the SIP INVITE request and should insert "continuity check not required" as the value of the Continuity check indicator within the Nature of Connection Indicators parameter in order to avoid that an external node, which does not support preconditions, is waiting for a COT message when the O-IWU is not able to send the COT message. 
NOTE 1: 
Such an external node is not compliant to ITU-T Q.1912.5 [6].

NOTE 2:
The use of the SUPPORTED header is a deviation from IETF RFC 3312 [23] when a “mandatory” strength-tag is used.  

Editor’s Note: An alignment is needed with TS 29.231 if or if not IETF RFC 4032 [24] shall be endorsed.

The subsequent action depends on whether the response indicates support of preconditions:

i)
If the O-IWU receives from the external SIP-I network a provisional 101-199 response with a REQUIRE  header or SUPPORTED header containing tag "precondition", then the O-IWU shall progress the call and when preconditions are met it shall send an UPDATE message or PRACK message indicating that preconditions met. Preconditions are met when local preconditions are met and, if the incoming SIP INVITE request indicated that preconditions have not been, the O-IWU has received an indication from the preceding 3GPP node that the preconditions are met.

ii)
If the O-IWU receives from the external SIP-I network a provisional 101-199 response without a REQUIRE  header or SUPPORTED header containing tag "precondition" and if a provisional response or successful final response carrying an encapsulated ISUP is received from external SIP-I network prior to preconditions being met, then these responses shall either be queued and later propagated to the preceding 3GPP node once preconditions are met or immediately forwarded without the “precondition” tag in the REQUIRE or SUPPORTED header and without precondition information in the SDP if no response has previous been returned by the O-IWU indicating support for preconditions.
If responses carrying encapsulated ISUP are to be queued and the response carrying an encapsulated ISUP message is the first response carrying an SDP answer then the O-IWU shall generated a 183 Progress with the SDP answer and send it to the preceding node. The O-IWU shall not encapsulate an ISUP message into the 183 Progress.
Editor’s note: The option to allow the SIP response to be immediately forwarded is FFS. This will result in the O-MSC receiving encapsulated ISUP prior to preconditions being met. In addition, reception of response without indication of support for preconditions at the O-MSC is FFS.

If the O-IWU receives from the external network a failure response, it shall immediately be forwarded to the preceding 3GPP node.

Editor’s note: A possible merge of an ACM and ANS into a single CON is FFS.



b)
Before sending the INVITE request to the external network the O-IWU shall wait until local preconditions are met and, if the incoming SIP INVITE request indicated that preconditions have not been met, it has received an indication from the preceding 3GPP node that the preconditions are met. 

The initial INVITE request to the external SIP-I network may include a precondition tag in SUPPORTED header and indicate that preconditions have been met.
When the incoming SIP INVITE request indicates that precondition are met and local preconditions are met, the O-IWU shall set up the session and may include a precondition tag in the SUPPORTED header and indicate that preconditions have been met.
When the incoming SIP INVITE request indicates that preconditions have not been met and the O-IWU will not include a MGW the SDP with preconditions information shall be transited unchanged and the "precondition" tag shall be transited in the same header as received.
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