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First modified section
4
Session Setup from Calling 3GPP UA towards Called non-3GPP UA

Each topic is contained in an own subsection with the structure defined in Annex A.

The following scenarios are not considered, since they are not compliant with RFC 3312 [5], Section 11:

· Session Setup towards non-3GPP UA making use of the SIP precondition extension and the SIP update extension, but not making use of the SIP 100rel extension.

· Session Setup towards non-3GPP UA making use of the SIP preconditions extension and the SIP 100rel extension, but not making use of the SIP update extension.

· Session Setup towards non-3GPP UA making use of the SIP precondition extension, but not making use of the SIP 100rel extension and the SIP update extension.

4.1
Session Setup towards a non-3GPP UA not making use of the SIP 100rel extension, the SIP preconditions extension and the SIP update extension

4.1.1
Description of interworking issue

The call fails, as detailed in Section 4.2.1.

4.1.2
Proposed Resolution B2BUA

A B2BUA is used.

Insertion of B2BUA

A B2BUA is permanently inserted at connections between the IMS and a given external network. This B2BUA handles all SIP signalling, including session attemps, subscriptions, instant messaging, etc, including signalling where the flows may forward without B2BUA intervention.

In the ideal case, the originating S-CSCF should insert the B2BUA for all the SIP signalling attempts when the destination network is outside 3GPP. However, the originating S-CSCF does not have any means, according to 3GPP TS 24.229, to decide when the call is destined for a 3GPP network or not. As a consequence, the only solution we can provide is for the originating S-CSCF to statically insert the B2BUA for all the signalling that it is leaving the home network.

New functionality is required in the S-CSCF to decide by routing criteria if a call leaves the home network.

The B2BUA becomes active only when receiving a 420 (Bad Extension) response with the "Unsupported" header field including the "preconditions" tag from the non-3GPP UA, as depicted in Figure 4.1.2/1. Note however that this behaviour is a hack to the protocol SIP, because an entity should decide its behaviour (proxy or UA) prior to forwarding any request or generating any response. Among other things, population and interpretation of certain headers (such a Contact, Proxy-Require, Require, etc.) will depend on the behaviour of the entity. Therefore, it is not possible for a entity to start behaving as a SIP proxy, and upon the reception of a response, change its behaviour to a B2BUA.

The B2BUA shall store the SDP offer in initial INVITE requests for all calls until receiving a provisional or final response from the Non-3GPP UA.
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Figure 4.1.2/1: Activation of static B2BUA connecting 3GPP UA to non-3GPP UA not making use of the SIP preconditions extension 

Implications of the above solution
Additional processing load.

Additional delay.

Lack of signalling transparency may restrict the compatibility with future extensions for all session attempts, subscriptions, and instant messaging.

Trying to specify the behaviour of a B2BUA in a deterministic way seems to be complicated.

Functionality of B2BUA

Editor’s Note: The following rules have been agreed only as basis for further contributions and have not yet been investigated in detail.

The B2BUA shall apply the following rules:

1.
The B2BUA shall behave as a SIP UA according to RFC 3261 and the SIP 100rel and update extensions on both call legs.

2.
On the non-IMS side, the B2BUA shall also comply to the SIP 100rel and update extensions.

3.
On the IMS side, the B2BUA shall also comply to and apply the SIP 100rel, update and precondition extensions.

4.
The B2BUA shall forward SIP requests arriving at one call leg to the call leg at the other side, with the exceptions below.

5.
The B2BUA shall forward SIP provisional responses arriving at one call leg to the call leg at the other side, provided that a transaction at the other call leg is open and with the exceptions below.

6.
The B2BUA shall forward SIP final responses arriving at one call leg to the call leg at the other side, with the exceptions below.

7.
The B2BUA shall not require the SIP preconditions extension on the non-IMS side.

8.
The B2BUA shall insert preconditions in SDP sent from non-3GPP UA to 3GPP UA. 

9.
The B2BUA should remove preconditions in SDP sent from 3GPP UA to non-3GPP UA

10.
The B2BUA shall not forward PRACK requests and 200 (OK) responses for the PRACK request.

11.
The B2BUA shall delay forwarding a 200 (OK) response for an INVITE request from the non-IMS side to the IMS side until the mandatory preconditions are met on the IMS side.

12.
The B2BUA shall handle subsequent SDP offers on the IMS side in an INVITE transaction locally, if only the preconditions are modified

13.
If the B2BUA receives a subsequent SDP offers on the IMS side with modified media, it shall suspend the transaction on the IMS side and forward this SDP offer to a re-INVITE request on the non-IMS Side. The B2BUA shall forward the SDP answer received in the re-INVITE request on the non-IMS side to the appropriate message according to the rules for the transport of SDP offer answer pairs in RFC 3261 and continue with the transaction on the IMS side.

14.
The B2BUA shall forward an SDP answer within the 200 (OK) response for the INVITE request of the original INVITE request from the non-IMS side to a provisional response on the IMS side.

15.
For a re-INVITE request from the Non-IMS side to the IMS side, the B2BUA shall apply the rules in Section 5.2.2.

The B2BUA relies requests and responses as indicated by the red dotted arrows in the figures below.
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Figure 4.1.2/2: Functionality of B2BUA connecting an originating 3GPP UA to a terminating non-3GPP UA not making use of the SIP preconditions extension, the SIP update extension and the SIP 100rel extension.
 The originating UA sends no second SDP offer

There may be re-transmissions of the INVITE (1) by the 3GPP UA, which should be forwarded transparently by the B2BUA, as indicated in interaction (a).
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Figure 4.1.2/3: Functionality of B2BUA connecting an originating 3GPP UA to a terminating non-3GPP UA not making use of the SIP preconditions extension, the SIP update extension and the SIP 100rel extension.
 The originating UA sends second SDP offer

Implications of the above solution
The functionality and implementation of the B2BUA is complicated and will have to include the following features:

· Storage of SDP.

· Own timer supervision of dialogues on both call legs.

The compatibility with future SIP extensions may be limited by the need to update the B2BUA. This may limit the network’s ability to deploy new IP multimedia applications.

The 3GPP user perception suffers if the non-3GPP UA does not answer the call immediately, but does not send a 180 (Ringing) response.

The non-3GPP UA may suffer clipping. Timers shall be monitored carefully to prevent the sending of the media from the non-3GPP side to the 3GGP side while at the 3GPP side the session establishment is not completed. 
QoS of the session can be affected: the 3GPP UE receives a positive answer from the B2BUA that preconditions are met while resources are not reserved for the remote user.

4.1.3
Proposed Resolution Modified end-to-end Call Flow

The following changes need to be introduced in 3GPP specifications:

1.
(e.g. in TS 24.229) The originating 3GPP UA should (not shall) require preconditions in an initial INVITE request. The originating 3GPP UA may (re-)INVITE an external UA without requiring preconditions, e.g. if receiving a 420 (Bad Extension) response including an "Unsupported" header field with the value of "precondition". In this case, in order to avoid the non-3GPP UA to send media to the 3GPP UA, the 3GPP UA shall set the media to “inactive” when generating an SDP offer. The 3GPP UA shall send a re-INVITE activating the media by setting them to “send”, ”recv”, or “sendrecv” in SDP once the local resource reservation is complete.

2.
(e.g. in TS 24.229) The terminating non-3GPP UA will accept INVITE requests not containing a "Require" header field with the "precondition" value.

3.
(e.g. in TS 24.229) The terminating non-3GPP UA may send provisional responses without requiring the 100rel extension, if the calling party did not indicate the support of the 100rel extension. In this case, the terminating non-3GPP UA may also send a 200 (OK) response for an INVITE request before the 3GPP UA has complete the resource reservation, but will not send media, because it was requested in the SDP offer The 3GPP UA shall send a re-INVITE activating the  media by setting them to “send”, ”recv”, or “sendrecv” in SDP once the local resource reservation is complete.

4.
(e.g. in TS 29.207 and 29.208) The P-CSCF(PDF) shall approve the QoS Commit when receiving a 200 (OK) response for an INVITE request only, if media streams are active (“send”, ”recv”, or “sendrecv” in SDP). To avoid fraud, P-CSCF(PDF) should not open gates for inactive media streams. 

5.
(e.g. in SA5 specifications): P-CSCF and S-CSCF shall notify the charging subsystem of a session establishment only when receiving a 200 (OK) response for an INVITErequest and media streams are active (“send”, ”recv”, or “sendrecv” in SDP).

6.
(e.g. in TS 24.229): GPRS Charging ID may be transported in INVITE request .

The following additional change can be introduced to avoid error situations when interworking with external SIP UAs not supporting the “inactive” SDP attribute

7.
(e.g. TS 29.207 and 29.208): P-CSCF and S-CSCF shall treat media in a SDP answer as “inactive” with respect to the rules above, ignoring any other setting, if the media were set to “inactive” in the SDP offer. As an alternative, both an SDP offer and an SDP answer with “inactive” media shall trigger the same actions with respect to the rules above.
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Figure 4.1.3/1: Using re-INVITE to connect an originating 3GPP UA to a terminating non-3GPP UA not supporting the SIP preconditions extension, the SIP update extension and the SIP 100rel extension.

Implications of the above solution
Only relatively minor changes to the 3GPP specifications are required. Charging procedure and QoS authorization procedure are impacted.
This solution does not require updates in the network to allow the usage of future SIP extension, provided both endpoints support those extensions.

Changes have to be performed in various network entities
End of the first modified section
Second modified section
5
Session Setup from Calling non-3GPP UA towards Called 3GPP UA

Each topic is contained in an own subsection with the structure defined in Annex A. 

The following scenarios are not considered, since they are not compliant with RFC 3312 [5], Section 11:

· Session Setup from non-3GPP UA making use of the SIP precondition extension, but not making use of the SIP 100rel extension.

· Session Setup from non-3GPP UA making use of the SIP preconditions extension, but not making use of the SIP update extension.

· Session Setup from non-3GPP UA making use of the SIP preconditions extension, but not making use of the SIP update extension and the SIP 100rel extension.

5.1
Session Setup from non-3GPP SIP UA not making use of the SIP 100rel extension, the SIP preconditions extension and the SIP update extension

5.1.1
Description of interworking issue

The call fails, as detailed in Section 5.2.1.

5.1.2
Proposed Resolution B2BUA

A B2BUA is used.

Insertion of B2BUA

A B2BUA is permanently inserted at connection between the home operator and any other network. This B2BUA handles all calls, including calls where the call flows may be forwarded without modification.

The B2BUA shall be inserted in the border of the home networ for all session attempts entering the home network. 

To implement this, new functionality is required, e.g. a suitable DNS lookup mechanism or a decision based on routing criteria in the I-CSCF.

The B2BUA becomes active only when receiving an INVITE request without an indication of the support or requirement of the 100rel extension from the Non-3GPP UA, as depicted in Figure 5.1.2/1. Otherwise, the B2BUA forwards all SIP requests and responses received at one side to the other side. Note that even 3GPP to 3GPP session attempts could potentially bypass the B2BUA, it is not possible to distinguish the origin of the session. As a consequence of it, the B2BUA has to be permanently inserted for all session attempts.
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Figure 5.1.2/1: Activation of static B2B connecting Non-3GPP SIP UA not indicating support of the SIP preconditions extension to 3GPP UA.

Implications of the above Solution 

Additional delay.

Lack of signalling transparency may restrict the compatibility with future extensions for all calls.

The B2BUA may be activated unnecessarily, if the Non-3GPP UA supports the 100rel extension, but fails to indicate this in the INVITE request. RFC 3262 [6] recommends that a UAC supporting the 100rel extension indicates this capability in the INVITE request, but does not mandate the UAC to do so.

Functionality of B2BUA
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Figure 5.1.2/2: Functionality of B2BUA connecting an originating non-3GPP SIP UA not making use of the SIP 100rel extension, the SIP preconditions extension and the SIP update extension, to a terminating 3GPP UA. SDP offer in INVITE request.
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Figure 5.1.2/3: Functionality of B2BUA connecting an originating non-3GPP SIP UA not making use of the SIP 100rel extension, the SIP preconditions extension and the SIP update extension, to a terminating 3GPP UA. SDP offer in OK response.

Implications of the above Solution 

General Implications of the B2BUA are discussed in Section 5.2.2.

5.1.3
Proposed Resolution Modified end-to-end Call Flow

The rules described in Section 4.1.3 are applied.
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Figure 5.1.3/1: Using re-INVITE to connect an originating non-3GPP UA not making use of the SIP preconditions extension, the SIP update extension and the SIP 100rel extension to a terminating 3GPP UA. The INVITE request contains SDP.
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Figure 5.1.3/2: Using re-INVITE to connect an originating non-3GPP UA not making use of the SIP preconditions extension, the SIP update extension and the SIP 100rel extension to a terminating 3GPP UA. The INVITE request contains no SDP.

Implications of the above solution
See Section 4.1.3
This solution implies that the 3GPP UE shall re-initiate the SIP session. Hence charging sevice aspect is impacted since the called party becomes calling party. 
End of the second modified section
 Third modified section
6

Implications of the Proposed Solutions


Editor´s Note: This section shall summarise the findings within the corresponding subsections within Sections 4 and 5.

6.1 B2BUA 

· The compatibility with future SIP extensions may be limited by the need to update the B2BUA functionalities.

· The B2BUA has its own timer supervision of the dialogue on the call leg at the 3GPP side and on the call leg at the non 3GPP side. Timers shall be monitored carefully to avoid impacts on user perception.
· The B2BUA is automatically in the signalling path for all communications although it is not always activated. This also implies that the B2BUA can be invoked dynamically (i.e. reception of messages without precondition)

· The B2BUA holds the preconditions interworking but the QoS requirements are not met in the non-3GPP side.
6.2 Modified end-to-end Call Flow

· The 3GPP charging procedure and QoS authorization procedure are impacted.

End of the third modified section
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