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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document investigates the SIP signalling interworking between IMS network entities behaving as specified in the 3GPP profile of SIP in TS 24.229 [1], with related callflows in TS 24.228 [2] and stage 2 work in TS 23.228 [3], and SIP network entities external to the 3GPP network, which may not adhere to the 3GPP profile of SIP.

The considered SIP network entities external to the 3GPP network may feature different SIP capabilities, such as the support of arbitrary SIP packages, and the usage of either the RFC2543 [4], or of the revised draft-ietf-sip-rfc2543bis [5].

The present document does not make any a-priory assumptions where a possible interworking is performed within the 3GPP network. Any SIP network entity within the 3GPP network may take part in the interworking. The network entities that may become involved in a certain interworking topic are identified for each of these topics separately.
The present document features a discussion of topics, where an interworking is possibly required. Aspects of the 3GPP profile of SIP, which obviously do not require any interworking, are not discussed.

Problems due to network elements within the 3GPP network, which do not or only partly satisfy the 3GPP profile of SIP, in particular not fully 3GPP conformant SIP terminals, are out of scope of the present document.

The present document is dedicated exclusively to issues inherent in the SIP signalling. Related topics in a wider sense, such as Ipv6 to Ipv4 address translation or user plane transcoding are out of scope.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 24.229: "IP multimedia Call Control Protocol based on SIP and SDP"

[2]
3GPP TS 24.228:” Signalling flows for the IP multimedia call control based on SIP and SDP”

[3]
3GPP TS 24.228: “IP Multimedia (IM) Subsystem - Stage 2”

[4]
IETF RFC2543: “SIP: Session Initiation Protocol”

[5]
IETF draft <draft-ietf-sip-rfc2543bis-05.txt >: “SIP: Session Initiation Protocol”, work in progress

[6]
IETF draft <draft-ietf-sip-manyfolks-resource-01>: “Integration of Resource Management and SIP”, work in progress
[7]
IETF draft <draft-ietf-sip-100rel-03.txt>: “Reliability of Provisional Responses in SIP”, work in progress
3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 24.229 [1] and the following apply.

The 3GPP profile of SIP: The specification of the usage of SIP within 3GPP networks in .TS 24.229 [1].

SIP-Preconditions: Indicates the support SIP “precondition” extension as defined in draft-ietf-sip-manyfolks-resource  [6]
SDP-preconditions: Indicates the support of SDP precondition,i.e.  a=qos: mandatory sendrecv which triggers  the use of the SIP COMET message, as defined in draft-ietf-sip-manyfolks-resource  [6]
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Abbreviation format

<ACRONYM>
<Explanation>

4.
Interworking Scenarios

Editors Note: This section contains topics of interest. Each topic is contained in an own subsection with the structure defined in Annex A. Further structure may be introduced to the present section by grouping related topics.

4.1
3GPP terminal to 3GPP terminal

The interworking between 3GPP UE to 3GPP UE is as defined in accordance with 3GPP TS 24.228 and 3GPP TS 24.229. No interworking issues exist, but the flow diagram is depicted here for comparison.

4.1.1
Flow diagram

Note: The message flow between the 3GPP UEs is depicted. Intermediate network entities are not shown, since they do not originate or terminate messages.

Editors Note: See Figure 1 in S2020093 

4.2
3GPP UE to fixed SIP terminal

4.2.1
3GPP UE to fixed SIP terminal not supporting the 100rel SIP extension, but supporting SIP and SDP precondition extensions

4.2.1.1
Description of interworking issue

The sending side (3GPP UE) indicates in the INVITE message that it supports the SIP extension 100rel (Supported=100rel). However the  receiving side (Fixed SIP terminal) does not indicate its support of 100rel in the replay SIP 183 message  (Require=100rel). In the following communication, no SIP PRACK messages will be used to acknowledge other SIP messages.. 

4.2.1.2
Flow diagram

Note: The message flow at the border of the 3GPP network is depicted. For certain messages it is ffs, and may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network. 

4.2.1.3
Implications of Identified interworking issue

4.2.1.3.1 User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.2.1.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.2.1.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.2.1.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.2.1.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.2.1.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.2.1.3.5
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.2.1.3
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

4.2.3
3GPP UE to fixed SIP terminal supporting the 100rel SIP extension, but not supporting the SIP and SDP preconditions extension

4.2.3.1
Description of interworking issue

Two possible alternative mechanisms at SIP level have to be taken into consideration::

1 The sending side (3GPP UE) indicates that it requires a feature at SIP level (SIP REQUIRE statement). The receiving side not supporting the SIP extension indicates that the feature is not supported by sending an error indication (SIP message BAD EXTENSION). The sending side may decide to send new SIP messages not requiring the extension or to abort the call.2. The sending side (3GPP UE) indicates that it supports a feature at SIP level (SIP SUPPORT statement). The receiving side not supporting the SIP extension does not indicate that the feature is not supported. The call set-up is continued.

Editors Note: It is currently under study in CN1 which of the above mechanisms will be applied for the SIP precondition extension.

Consider either case 1, if the sending UE does not abort the call, or case 2, where the call is not aborted:
The sending side (3GPP UE) also includes a manyfolks extension at SDP level (i.e. a=qos: mandatory sendrecv). However the receiving side does not understand this manyfolks extension, ignores the SDP level request and does not include the confirmation flag (i.e. a=qos: mandatory sendrecv confirm). The consequence is that because the 3GPP UE did not receive the confirmation flag at SDP level it will not generate the COMET message when the media resources have been reserved.

4.2.3.2
Flow diagram

Note: The message flow for case 2 at the border of the 3GPP network is depicted. For certain messages it may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network. 

4.2.3.3
Implications of Identified interworking issue

4.2.3.3.1
User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.2.3.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.2.3.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.2.3.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.2.3.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.2.3.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.2.3.3.7
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.2.3.4
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

4.2.4
 3GPP UE to SIP terminal without SIP preconditions, without SDP preconditions and without 100rel (Figure 3)

4.2.4.1
Description of interworking issue

Two possible alternative mechanisms at SIP level have to be taken into consideration::

1. The sending side (3GPP UE) indicates that it requires a feature at SIP level (SIP REQUIRE statement). The receiving side not supporting the SIP extension indicates that the feature is not supported by sending an error indication (SIP message BAD EXTENSION). The sending side may decide to send new SIP messages not requiring the extension or to abort the call.

2. The sending side (3GPP UE) indicates that it supports a feature at SIP level (SIP SUPPORT statement). The receiving side not supporting the SIP extension does not indicate that the feature is not supported. The call set-up is continued.

For the SIP 100rel extension, mechanism 2 is applied. Thus, no SIP PRACK messages are used. 

Editors Note: It is currently under study in CN1, which of the above mechanisms will be applied for the SIP precondition extension.

Consider either case 1, if the sending UE does not abort the call, or case 2, where the call is not aborted:
The sending side (3GPP UE) also includes a manyfolks extension at SDP level (i.e. a=qos: mandatory sendrecv). However the receiving side does not understand this manyfolks extension, ignores the SDP level request and does not include the confirmation flag (i.e. a=qos: mandatory sendrecv confirm). The consequence is that because the 3GPP UE did not receive the confirmation flag at SDP level it will not generate the COMET message when the media resources have been reserved.

4.2.4.2
Flow diagram

Note: The message flow at the border of the 3GPP network is depicted. For certain messages it is ffs, and may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network.  Case 2 is assumed.

4.2.4.3
Implications of Identified interworking issue

4.2.4.3.1
User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.2.4.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.2.4.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.2.4.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.2.4.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.2.4.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.2.4.3.7
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.2.4.4
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

4.3
Fixed SIP terminal to 3GPP UE

4.3.1
Fixed SIP terminal not supporting the SIP100rel extension, but supporting SIP and SDP preconditions extensions, to 3GPP UE

4.3.1.1
Description of interworking issue

The sending side (Fixed) does not indicate the support  of the 100rel SIP extension in the initial INVITE message.

It is unclear what the behaviour of the 3GPP UE will be in this situation. The possibilities include:

1. 3GPP UE aborts the call setup

2. The 3GPP UE continues the call setup by sending 183 response and requiring the SIP extension 100rel (i.e. SIP INVITE Header: Require=100rel) in the response. The fixed terminal responds with an error indication (SIP message bad extension) and the 3GPP UE and the fixed terminal may abort the call.

3. The 3GPP UE continues the call setup by sending 183 response and asking for the support of the SIP extension 100rel (i.e. SIP INVITE Header: Supported=100rel) in the response. The fixed terminal will continue the call setup.

4. The 3GPP UE continues the call setup by sending 183 response without requiring the 100rel and then proceeds to request resources (this is Figure 5) 

NOTE: Case 3 and 4 will result in the same call flow and will be described below

4.3.1.2
Flow diagram

Note: The message flow at the border of the 3GPP network is depicted. For certain messages it is ffs, and may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network. 

4.3.1.3
Implications of Identified interworking issue

4.3.1.3.1
User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.3.1.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.3.1.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.3.1.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.3.1.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.3.1.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.3.1.3.7
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.3.1.4
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

4.3.2
SIP terminal not supporting the SIP and SDP precondition extension, but supporting the 100rel SIP extension, to 3GPP UE

4.3.2.1
Description of interworking issue

I.e. the sending side (Fixed) does not indicate the support (i.e. SIP “precondition”) of manyfolks in the initial INVITE message.

However, it is unclear what the behaviour of the 3GPP UE will be in this situation. The possibilities include:

5. 3GPP UE aborts the call setup

6. The 3GPP UE continues the call setup by sending 183 response and requiring the SIP extension 100rel (i.e. SIP 183 Header: Content-disposition=precondition) in the response. The fixed terminal responds with an error indication the 3GPP UE and the fixed terminal may abort the call.

7. The 3GPP UE continues the call setup by sending 183 response and asking for the support of the SIP extension 100rel (i.e. SIP INVITE Header: Supported=100rel) in the response. The fixed terminal will continue the call setup.

8. The 3GPP UE continues the call setup by sending 183 response without requiring the 100rel and then proceeds to request resources (this is Figure 5) 

NOTE: Case 3 and 4 will result in the same call flow and will be described below

Editor’s Note: Implications of the lacking support of the SDP precondition extension are ffs.

4.3.2.2
Flow diagram

Note: The message flow at the border of the 3GPP network is depicted. For certain messages it is ffs, and may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network. 

4.3.2.3
Implications of Identified interworking issue

4.3.2.3.1
User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.3.2.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.3.2.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.3.2.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.3.2.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.3.2.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.3.2.3.7
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.3.2.4
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

4.3.6
SIP terminal not supporting the SIP and SDP preconditions extensions, and not supporting the SIP 100rel extension, to 3GPP UE 

4.3.3.1
Description of interworking issue

4.3.3.2
Flow diagram

Note: The message flow at the border of the 3GPP network is depicted. For certain messages it is ffs, and may depend on the selected interworking solution, where these messages originate or terminate within the 3GPP network. 

4.3.3.3
Implications of Identified interworking issue

4.3.3.3.1
User interaction

Editor’s Note: This subclause will identify implications on call setup time, delay etc and is FFS 

4.3.3.3.2
Charging and Billing Implications

Editor’s Note: This subclause will identify implications relating to charging. E.g. no charging, and is FFS 

4.3.3.3.3
SIP Media authorization

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for token validation etc and is FFS 

4.3.3.3.4
SIP Media allocation

Editor’s Note: This subclause will identify implications relating to the interaction with the Go Interface for “gating” purposes and is FFS 

4.3.3.3.5
Fraudulent and security risks

Editor’s Note: This subclause is FFS

4.3.3.3.6
Network operator control

Editor’s Note: This subclause will identify implications relating to the ability for the network operator to control the type of call, e.g. unable to cut calls if prepayment expires etc and is FFS 

4.3.3.3.7
Network resource management and coordination (incorrect tear down resulting in hanging calls etc)

Editor’s Note: This subclause will identify implications relating to network resource management and coordination, e.g. incorrect procedures for tearing down calls in the case of expiration of prepayment calls which may result in hanging circuits etc and is FFS 

4.3.3.4
Proposed resolution to interworking issue

Editor’s Note: This subclause describes a proposal to the identified interworking issue and is FFS

Annex A:
Interworking topic template

4.x Topic Name
4.x.1 Description of interworking issue

Editors Note: This section contains the technical description of the possible interworking topic. This section also details capabilities, or the lack of capabilities, of the SIP client outside the 3GPP network, which are relevant to make the considered topic applicable.

4.x.2 Flow diagram

Editors Note: This section contains the technical description of the possible interworking topic.

4.x.3 Implications of Identified interworking issue 

Editors Note: Identified interworking issues to be considered

1) User interaction (call setup time, delay etc)

2) Charging and Billing Implications (no charging etc)

3) SIP Media authorization (Interaction with Go Interface for token validation)

4) SIP Media allocation (Interaction with Go Interface for “Gating” service)

5) Fraudulent opportunities and security risks

6) Network operator control (e.g. unable to cut calls)

7) Network resource management/coordination allocation; (incorrect tear down resulting in hanging calls etc)

4.x.4 Proposed Resolutions to interworking issue

Editors Note: This section contains one or more suggestions how an interworking may be performed.

4.x.3.y Suggestion yy
4.x.3.y.1 Description

Editors Note: This section details the suggestion. The involved 3GPP network entities are identified.

4.x.3.y.1 Advantages

Editors Note: This section list possible advantages of this suggestion compared to competing suggestions.

4.x.3.y.1 Disadvantages

Editors Note: This section list possible disadvantages of this suggestion compared to competing suggestions.

4.x.5 Preferred Suggestion

Editors Note: This section identifies the preferred of the above suggestions, if a consensus has been found.
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