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1.
Background
The study item: "Indication of NNI Routeing scenarios in SIP requests (RS_NNI)" is initiated to study how routeing scenarios in SIP requests can be indicated over NNI.
An end-to-end SIP session can be divided into several smaller parts (referred to as II-NNI traversal scenario), each with its own characteristics.

Figure 1 tries to illustrate how a SIP request binds together a number of networks until the SIP request reaches its destination. In the figure 1 it is assumed that all networks are owned by different network operators. 
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NOTE:
The smaller nodes (I1 – I2) are intermediate transit nodes used to interconnect each network.
Figure 1:

At a first glance it may appear as if all II-NNI traversal scenarios has the same characteristics and uses the same policy but since each II-NNI traversal scenario connects different operators using a bilateral agreement and each bilateral agreement is different hence each II-NNI traversal scenario need to be handled differently.
Each network between II-NNI traversal scenarios contributes to the session with network specific services, e.g. originating supplementary services, transit services or terminating supplementary services.

An II-NNI traversal scenario has the following characteristics:

-
The II-NNI traversal scenario is established according to bilateral agreements between the interconnected operators;

-
adjacent II-NNI traversal scenario shall have no impact on each other since adjacent II-NNI traversal scenario are established using bilateral agreements with other interconnected network operators; 

-
charging (based on the bilateral agreement with the adjacent connected network) is different depending on II-NNI traversal scenario:

Factors that could impact the charging on a specific traversal scenario are:


o
the loopback II-NNI traversal scenario may have a different tariff than the home-to-home II-NNI traversal scenario for the interconnected networks (visited network versa home network in the roaming case) but for intermediate transit networks the II-NNI traversal scenario may be the only factor of interest;


o
if media is used in the II-NNI traversal scenario or not; 


o
if media resources don't have to be reserved at all (MRB to MRB will never require media to be routed outside the visited network hence media resources don't have to be reserved by edge nodes or in in intermediate nodes).

NOTE 1:
Other factors (e.g. time of day) can of cause impact the cost over a specific II-NNI traversal scenario but factors like that is irrelevant in this discussion. 

-
When an initial INVITE request, a stand-alone request or any other dialog creating SIP request is sent by the initiator (Network 1 in figure 1) the URI in the Request-URI identifies the final destination but not always the end of the II-NNI traversal scenario. 

o
The URI in the Request-URI or the URI in a Route header field identify the end of a II-NNI traversal scenario depending on II-NNI traversal scenario type. 

NOTE 2:
The presence of Route header field(s) does not necessary mean that a URI in a Route header field contains the end of the II-NNI traversal scenario, the destination might anyway be in the Request-URI.
2
An example

Figure 2 below shows the principle of II-NNI traversal scenario in a RAVEL and MRB/OSCAR context.
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3.
Summary
We need some way to identify the II-NNI traversal scenario type. According to the ongoing study FS_NNI_RS the identification may be based on implicit detection or on explicit indications.

If an explicit indication shall be used an IETF RFC will most certainly be needed. In order to start up this work and a discussion in IETF we need to identify the requirement for the explicit identification of the II_NNI traversal scenario solution.

4
Requirements for an interoperator NNI traversal scenario identification solution
4.1
Use cases

A user can be either attached to the radio access network of its own operator or attached to the radio network of another operator. The latter case the user is referred to as a roaming user. The services available to a roaming user are based on bilateral agreements between the operators.
3GPP IMS defines an Inter IMS Network to Network Interface, referred to as II-NNI. Depending on different roueting methods and existing charging models a number of II-NNI traversal scenarios are identified.

Example of interoperator II-NNI traversal scenario where the involved users are not roaming:
o Non-roaming user scenario

When a user A is attached to its own operator (i.e. not roaming) and a called user B (also attached to its own operator) the signalling and the media paths are as follows:

SIP:      User A -- home A operator -- home B operator – user B

Media: User A -- home A operator -- home B operator – user B

When a user is attached to another operator the signalling and media paths are more complex and can either be home routed, loopback routed or loopback routed using media resources in the visited network. 

Example of interoperator II-NNI traversal scenario on calling user side for a roaming user:

o The home routed interoperator II-NNI traversal scenario: 
The scenario applies when supplementary services in the home A network requires access to media (e.g. for providing tones and announcements or providing conference resources) or if the home A network determines that it is more cost/resource efficient to route the call directly to the destination.

The signalling and media paths using this scenario:

SIP:      User A – visited X operator – home A operator – home B operator – user B

Media:  User A – visited X operator – home A operator – home B operator – user B

o The loopback (without media resources in the visited network) interoperator NNI traversal scenario: 
This scenario applies if there are no supplementary services that require access to media in the home A operator network and if the home network determines that it is more efficient to route the call from the visited X network to the called user.

The signalling and media paths using this scenario:

SIP:     User A – visited X operator – home A operator – visited X operator – home B operator – user B

Media: User A – visited X operator                  --                                           home B operator – user B

o The loopback using media resources in the visited network II-NNI traversal scenario:
This scenario applies when supplementary services in the home network requires access to the media and the visited network, according to bilateral agreements between the operators, can provides the necessary media resources.

The signalling and media paths using this scenario:

SIP (1):        User A – visited X operator – home A operator – visited X operator – home B operator – user B

Media:         User A – visited X operator -- visited network X media resource -- home B operator – user B

SIP (2):        supplementary service in home A – visited network X media resource

The first signalling path, SIP (1), is used to establish the call. The second signalling path, SIP (2), is used to insert media resources in the visited network X in the media path.
NOTE: The loopback interoperator II-NNI traversal scenarios are at the moment only used when routeing the SIP INVITE request.

The signalling and media paths on the called user side is less complicated than on the calling user side but is still different depending on if the called user is roaming or not roaming.

Example of interoperator II-NNI traversal scenario on called user side:

o Called user side interoperator II-NNI traversal scenario:

When the calling user A is attached to its own operator's network and the user B is roaming the signalling/media paths are as follows:

SIP:               User A – home A operator – home B operator – visited network Y – user B

Media:          User A – home A operator – home B operator – visited network Y – user B

Any of the above calling user side interoperator NNI traversal scenario can be combined with any of the called user side interoperator NNI traversal scenario.

Between operators there may be intermediate SIP based networks that interconnects operators. The intermediate SIP based networks are referred to as transit networks.

Example of a scenario where user A and B is connected the home network (i.e. not roaming) and the home A network and the home B network is connected via a transit network:
o Transit scenario

SIP:      User A -- home A operator – transit network -- home B operator – user B

Media: User A -- home A operator – transit network -- home B operator – user B

Transit networks may be involved between any of the operator networks in all II-NNI traversal scenarios in this section. 

Normally dialog creating requests and stand-alone requests between the home network and the visited network, where a roaming user is attached, are sent following the path created when the user registers. However, there are also other II-NNI traversal scenarios where the visited or the home network sends requests outside the path created during registration. 

4.2
II-NNI traversal scenario
The signalling path in the network between a calling user and a called user can be divided into smaller parts, referred to as II-NNI traversal scenarios. Each II-NNI traversal scenarios will have its own characteristics that can be different from other II-NNI traversal scenarios in the same call.

NOTE that even if the call is broken up into several II-NNI traversal scenarios the Call-ID it can be the same in all II-NNI traversal scenarios associated with the call i.e. no B2BU is needed to change the Call-ID between the II-NNI traversal scenarios.

Examples of II-NNI traversal scenario in the scenarios described in section 4.1:

Non-roaming scenario:

II-NNI traversal scenario 1: home A network – home B network

Home routeing scenario:

II-NNI traversal scenario 1: visited A network – home A network

II-NNI traversal scenario 2: home A network – home B network

Loopback routeing (without using media resources in the visited network) scenario:

II-NNI traversal scenario 1: visited A network – home A network

II-NNI traversal scenario 2: home A network – visited X network

II-NNI traversal scenario 3: visited X network – home B network

Loopback routeing when using media resources in the visited network scenario:

II-NNI traversal scenario 1: visited A network – home A network

II-NNI traversal scenario 2: home A network – visited X network (to be used for controlling media resources)

II-NNI traversal scenario 3: home A network – visited X network (for setting up the call)

II-NNI traversal scenario 3: visited X network – home B network

The roaming user B scenario:

II-NNI traversal scenario 1: home A network – home B network

II-NNI traversal scenario 2: home B network – visited Y network

The transit scenario:

II-NNI traversal scenario 1: home A network – transit network -- home B network

The exit/entry points on each side of a II-NNI traversal scenario between two operator networks (e.g. visited and home), applies a local policy associated with the II-NNI traversal scenario (e.g. shall media be anchored or not) and the exit point and the entry point need to reach a common understanding of scenario to avoid inconsistencies in a call.
4.3
Requirements
Based on the use cases in section 4.1 and 4.2 the following requirements can be derived:
REQ-1: It MUST be possible for a SIP proxy/B2BUA to indicate, and convey to other SIP entities in the signalling path of a registration request, an II-NNI traversal scenario type indication.
REQ-2: It MUST be possible for a SIP proxy/B2BUA to indicate, and convey to other SIP entities in the signalling path of a dialog-forming request, an II-NNI traversal scenario type indication.

REQ-3: It MUST be possible for a SIP proxy/B2BUA to indicate, and convey to other SIP entities in the signalling path of a stand-alone request, an II-NNI traversal scenario type indication.

REQ-4: A SIP proxy/B2BUA MUST NOT, when adding an II-NNI traversal scenario type indication make any assumptions that SIP entities in the signalling path that receive the indication will support, or understand the meaning of, the II-NNI traversal scenario type indication, or even support the II-NNI traversal scenario type indication mechanism as a whole.

REQ-5: The mechanism MUST be backward compatible such that the indication of the II-NNI traversal scenario type is removed by the SIP entity at the end of the II-NNI traversal scenario without the SIP entity at the end of the II-NNI traversal scenario supports the identification of the II-NNI traversal scenario type mechanism as a whole.

REQ-6: A SIP proxy/B2BUA MUST be able to indicate the II-NNI traversal scenario type to other SIP entities in the signaling path, even if some SIP entities in the signalling path do not support, or understand the meaning of, the II-NNI traversal scenario type indication, or even support the II-NNI traversal scenario type indication mechanism as a whole.
REQ-7: If a SIP entity that does not support the II-NNI traversal scenario type indication mechanism receives an II-NNI traversal scenario type indication, it MUST act as if it hadn't received the indication.

REQ-8: SIP entities on the path of the SIP message MUST be able to inspect the II-NNI traversal scenario type indication introduced by other entities.

REQ-9: A II-NNI traversal scenario type indicator MUST only be used to identify the II-NNI traversal scenario, and MUST NOT be used to indicate whether procedures associated with the II-NNI traversal scenario type indication have been applied or not.

REQ-10: The solution MUST fulfil security consideration aspects and application of trust policy and/or possibility of fraud MUST be minimized.
REQ-11: A procedure for II-NNI traversal scenario type indication values, which prevents name collisions of indicators, with IANA MUST be defined.
5.
Proposal
Discuss the content of clause 4 and subclauses and in order to initiate work in IETF and save time it is proposed that the clause 4 and subclauses could be used as base for an IETF draft with the requirements for an explicit indication.
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