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-------------------------------------------   1st Change ------------------------------------------
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

IM CN subsystem: (IP Multimedia CN subsystem) comprises of all CN elements for the provision of IP multimedia applications over IP multimedia sessions, as specified in 3GPP TS 22.228 [9].

IP multimedia session: as specified in 3GPP TS 22.228 [9] an IP multimedia session is a set of multimedia senders and receivers and the data streams flowing from senders to receivers. IP multimedia sessions are supported by the IP multimedia CN Subsystem and are enabled by IP connectivity bearers (e.g. GPRS as a bearer). A user can invoke concurrent IP multimedia sessions.

non-roaming II-NNI: the II-NNI between IMS home networks, or, if the Roaming Architecture for Voice over IMS with Local Breakout is used, alternatively the II-NNI between the caller´s visited network and the callee´s home network.

roaming II-NNI: the II-NNI between a visited IMS network and the IMS home network; for the Roaming Architecture for Voice over IMS with Local Breakout, the loopback traversal scenario is excluded.
loopback traversal scenario: for the Roaming Architecture for Voice over IMS with Local Breakout, the scenario where the II-NNI between the caller´s home network and the caller´s visited network is being traversed by an initial INVITE request from the caller´s home network to the caller´s visited network or any subsequent SIP message within the same dialogue on the same call leg.
home-to-visited request on roaming II-NNI: SIP request being sent from the callee´s home network to the callee´s visited network.

visited-to-home request on roaming II-NNI: SIP request being sent from the caller´s visited network to the caller´s home network.

home-to-visited response on roaming II-NNI: SIP response being sent from the callee´s home network to the callee´s visited network.

visited-to-home response on roaming II-NNI: SIP response being sent from the caller´s visited network to the caller´s home network.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.292 [120] apply:

MSC Server enhanced for ICS
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.237 [159] apply:

MSC server enhanced for SRVCC
For the purposes of the present document, the following terms and definitions given in 3GPP TS 24.237 [131] apply:

MSC server enhanced for dual radio
------------------------------------------   2nd Change ------------------------------------------
3.2
Symbols

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

I2
Reference point between the MSC Server enhanced for ICS and the home IMS
Ici
Reference Point between an IBCF and another IBCF belonging to a different IM CN subsystem network

Izi
Reference Point between a TrGW and another TrGW or media handling node belonging to a different IM CN subsystem network

Mi
Reference Point between a BGCF and CSCF

Mm
Reference Point between a CSCF/BGCF/IMS ALG and an IP multimedia network
Mw
Reference Point between a CSCF and another CSCF

Mx
Reference Point between a CSCF/BGCF/MSC Server enhanced for ICS/ MSC Server enhanced for SRVCC / MSC server enhanced for dual radio and IBCF

------------------------------------------   3rd Change ------------------------------------------
4
Overview
Interconnection between two different IM CN subsystems shall be guaranteed in order to support end-to-end service interoperability. For this purpose, Inter-IMS Network to Network Interface (II-NNI) between two IM CN subsystem networks is adopted, according to the assumptions coming from 3GPP TS 23.002 [3] and 3GPP TS 23.228 [4].
NOTE:
The end-to-end service interoperability within one IM CN subsystem over the Mi, Mm, Mw and I2 reference points not passing over the Mx reference point as defined in 3GPP TS 23.228 [4] is outside the scope of this document.
Aiming to support the delivery of IMS services between two separated IM CN subsystems, protocol interconnection has to occur:

-
at a control plane level, in order that IMS procedures can be supported. In this case the adopted reference point is the Ici; and

-
at a user plane level, where media streams are exchanged over the Izi reference point.

IP multimedia sessions are managed by SIP. The transport mechanism for both SIP session signalling and media transport is IPv4 (IETF RFC 791 [2]) or IPv6 (IETF RFC 2460 [7]). The 3GPP profile of SIP defining the usage of SIP within the IM CN subsystem is specified in 3GPP TS 24.229 [5]. Example call flows are provided in 3GPP TR 24.930 [6].

The general interconnection model is shown in Figure 4.1.
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Figure 4.1: Interconnection Model for IM CN subsystems
The II-NNI traversal scenarios in this document are covered in Figure 4.2 and Figure 4.3.
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NOTE 1:
Any II-NNI can contain intermediate transit network(s). The intermediate transit network can either be an IMS transit network with or without a transit function as specified in 3GPP TS 24.229 [2] or a non-IMS transit network using standards outside the scope of 3GPP.
NOTE 2:
IMS home network A and IMS home network B represent the IMS home network on originating side and terminating side respectively.
NOTE 3:
IMS visited network X and IMS visited network Y represent the IMS visited network on originating side and terminating side respectively.
Figure 4.2: II-NNI traversal scenarios if the roaming architecture for voice over IMS with local breakout is not used

[image: image3.emf]     

IMS   v isited   n etwork X  

IMS   h ome   n etwork A  

IMS   h ome   n etwork B  

IMS   v isited   n etwork Y  

visited - to - home  request on  roaming II - NNI  

loopback traversal  scenario  

home - to - visited  request on  roaming II - NNI  

request on    non - roaming II - NNI   ( roaming architecture for voice  over IMS with local breakout )  


NOTE 1:
Any II-NNI can contain intermediate transit network(s). The intermediate transit network can either be an IMS transit network with or without a transit function as specified in 3GPP TS 24.229 [2] or a non-IMS transit network using standards outside the scope of 3GPP.
NOTE 2:
IMS home network A and IMS home network B represent the IMS home network on originating side and terminating side respectively.
NOTE 3:
IMS visited network X and IMS visited network Y represent the IMS visited network on originating side and terminating side respectively.
Figure 4.3: II-NNI traversal scenarios if the roaming architecture for voice over IMS with local breakout is usedThe possible functional entities involved in the signalling plane interconnection (IBCF, I-CSCF, P-CSCF, ATCF, S-CSCF, BGCF, MSC Server enhanced for ICS, MSC server enhanced for SRVCC and MSC server enhanced for dual radio) and in the user plane interconnection (TrGW) are specified in 3GPP TS 24.229 [5], in 3GPP TS 24.292 [121], 3GPP TS 29.292 [130] 3GPP TS 29.162 [8] and in 3GPP TS 24.237[131].

IP Version interworking is described within 3GPP TS 29.162 [8].

------------------------------------------   4th Change ------------------------------------------
5.1
General

Figure 5.1 illustrates the architecture diagram given in 3GPP TS 23.228 [4] showing the Inter-IMS Network to Network Interface (II-NNI) between two IM CN subsystem networks.
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NOTE:
The TRF can reside in a stand-alone entity or can be combined with another functional entity.
Figure 5.1.1: Inter-IMS Network to Network Interface between two IM CN subsystem networks

The protocols over the two reference points Ici and Izi make up the Inter-IMS Network to Network Interface.

The Ici reference point allows IBCFs to communicate with each other in order to provide the communication and forwarding of SIP signalling messaging between IM CN subsystem networks. The Izi reference point allows TrGWs to forward media streams between IM CN subsystem networks.

IMS roaming performed by using II-NNI is considered, when the IBCFs are inserted at the network borders. The applicability of roaming scenario by using II-NNI is based on agreement between the operators.

Whenever the Inter-IMS Network to Network Interface is used to interconnect two IM CN subsystem networks belonging to different security domains, security procedures apply as described in 3GPP TS 33.210 [10].
When advanced IP interconnection of services (IPXS) is provided by an application server connected to a transit function (TF), as defined in 3GPP TS 23.228 [4] in a transit network interconnecting two IM CN subsystem networks, interfaces on both sides of the transit network are within the scope of this document.
------------------------------------------   5th Change ------------------------------------------
12.6
Communication DIVersion (CDIV)

Service specific requirements in accordance with 3GPP TS 24.604 [117] shall be supported over the II-NNI.

NOTE 1:
The support of the Diversion header field not adopted in 3GPP TS 24.604 requires bilateral agreement between the operators.

Procedures as described in subclause 12.21.2 are used to provide announcements.

The Privacy header field with value "history" shall be supported at the II-NNI.

The History-Info header field as described by 3GPP TS 24.604 [117] and the Cause-Codes as defined by the IETF RFC 4458 [58] shall be supported over the II-NNI.
NOTE 2:
The networks can have an internal limit in the number of allowed diversions, as described in 3GPP TS 24.604 [117], subclause 4.5.2.6.1. To ensure efficiency of this control operators can indicate in their bilateral agreements their own number of allowed communication diversions, the parameter that is used for counting, and the network behavior when the internal limit is reached.
The response code 181 (Call Is Being Forwarded) shall be supported at the II-NNI.

The SUBSCRIBE requests and the NOTIFY request with the event package name "comm-div-info" in the Event header field and the "application/vnd.3gpp.comm-div-info+xml" MIME body as specified in IETF RFC 6665 [20] and draft-avasarala-dispatch-comm-div-notification [181] shall be supported at the roaming II-NNI if CDIVN is provided.

The MESSAGE request procedure as specified in IETF RFC 3428 [19] and 3GPP TS 24.229 [5] should be supported at the roaming II-NNI if CDIVN is provided.

NOTE 3:
The content of the MESSAGE request is operator specific.

SIP based user configuration as described in 3GPP TS 24.238 [100] shall be supported at the roaming II-NNI.

NOTE 4:
The CDIVN supplementary service does not apply at the roaming II-NNI between the MSC Server enhanced for ICS/MSC Server enhanced for SRVCC/MSC server enhanced for dual radio and the IMS network where the communication is anchored.

------------------------------------------   6th Change ------------------------------------------
12.19
Conference (CONF)

Service specific requirements in accordance with 3GPP TS 24.605 [105] shall be supported over the II-NNI.

NOTE 1:
The requirements below can be relaxed by bilateral agreements between operators.

The REFER request shall be supported at the roaming II-NNI in the direction from visited to home network. Based on inter-operator agreement, the REFER request may be supported at the non-roaming II-NNI, for the loopback traversal scenario, and at the roaming II-NNI in the direction from home network to visited network.

NOTE 2:
If the REFER request is not supported at the non-roaming II-NNI, for the loopback traversal scenario, or at the roaming II-NNI in the direction from home network to visited network, an attempt of an UE to send the REFER directly to peers to invite them to a conference without involvement of the conference focus can fail over such an II-NNI. However such failures can also occur if a peer is located in a circuit switched network, or if a peer does not support the REFER method. An operator can avoid such failures by configuring an AS to convert the REFER to an INVITE, as detailed in 3GPP TS 24.628 [38]. Information on security risks associated with the REFER request is provided within the "security consideration" of IETF RFC 3515 [22].

NOTE 3:
A REFER request can be rejected by IBCF based on operator policy as specified by 3GPP TS 24.229 [5].
The application/resource-lists+xml MIME body shall be supported at the roaming II-NNI.
The Referred-By header field in the INVITE request shall be supported at the II-NNI.
The "isfocus" feature parameter indicated in Contact header field of the INVITE request and in the 200 (OK) response shall be supported at the II-NNI.

The SUBSCRIBE request including the "conference" event package name in the Event header field and the NOTIFY request procedures according to 3GPP TS 24.147 [106] shall be supported at the II-NNI.

NOTE 4:
The subscription to "conference event" package does not apply at the roaming II-NNI between the MSC Server enhanced for ICS/MSC Server enhanced for SRVCC/MSC server enhanced for dual radio and the IMS network where the communication is anchored.
The Allow-Events header field with the value "conference" shall be supported at the roaming II-NNI and may be supported at the non-roaming II-NNI and for the loopback traversal scenario.
------------------------------------------   7th Change ------------------------------------------
14.6.1
Basic PS to CS DRVCC

Service specific requirements in accordance with 3GPP TS 24.237 [131] shall be supported over the roaming II-NNI.
The g.3gpp.dynamic-stn media feature tag according to 3GPP TS 24.237 [131] annex C included in the Contact header field of the INVITE request and in responses to the SIP INVITE request shall be supported at the roaming II-NNI.

The g.3gpp.dynamic-stn feature-capability indicator according to 3GPP TS 24.237 [131] annex C included in the Feature-Caps header field of the INVITE request, in responses to the INVITE request and in any target refresh request and in non-100 provisional responses or the 2xx response to target refresh request shall be supported at the roaming II-NNI.

The requirements for providing IMS Centralized Services (ICS) as described in subclause 13.2 should be supported at the roaming II-NNI.

NOTE:
The support of IMS Centralized Services (ICS) as described in subclause 13.2 is only needed if  MSC servers in the visited network are enhanced for ICS.

------------------------------------------   8th Change ------------------------------------------
14.6.4
PS to CS DRVCC for originating calls in pre-alerting phase
The requirements for the PS to CS DRVCC for originating calls in pre-alerting phase are the same as in subclause 14.6.1 and in subclause 14.6.3 with the additional requirements in this subclause.
The g.3gpp.ps2cs-drvcc-orig-pre-alerting media feature tag according to 3GPP TS 24.237 [131] annex C and IETF RFC 3840 [53] in the Contact header field of the SIP INVITE request shall be supported at the roaming II-NNI.

The g.3gpp.ps2cs-drvcc-orig-pre-alerting feature-capability indicator according to 3GPP TS 24.237 [131] annex C included in the Feature-Caps header field of the INVITE request, in responses to the SIP INVITE request and in any target refresh request and in non-100 provisional responses or the 2xx response to target refresh request shall be supported at the roaming II-NNI.

------------------------------------------   9th Change ------------------------------------------
14.7.1
Basic CS to PS DRVCC

Service specific requirements in accordance with 3GPP TS 24.237 [131] shall be supported over the roaming II-NNI.
The requirements for providing IMS Centralized Services (ICS) as described in subclause 13.2 should be supported at the roaming II-NNI.

NOTE:
The support of IMS Centralized Services (ICS) as described in subclause 13.2 is only needed if MSC servers in the visited network are enhanced for ICS.
---------------------------------------   End Changes ------------------------------------------
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