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Proposed changes:
*** 1st Change ***
4.2
3GPP specifications relevant for roaming architecture and procedures

This subclause describes which 3GPP specifications which are relevant for the implementation of VoLTE IMS roaming.
1. 3GPP TR 23.850 [7] investigated solutions for the provision of voice over IMS in roaming scenarios that facilitate the realization of a charging model that replicates the principles of CS model. The conclusions of this study were baseline for the roaming implementation in the 3GPP specifications. This document has now informational character.

2. 3GPP TS 23.002 [2] describes the common architecture and the related interfaces.

3. 3GPP TS 23.228 [3] describes the IP multimedia subsystem. The relevant sections which describes the roaming relevant stage 2 requirements are subclause 4.2.3 (support of roaming users), subclause 4.15a (roaming architecture for voice over IMS with local breakout), subclause 5.6.1 ((MO#1) mobile origination, roaming), subclause 5.7.1 ((MT#1) mobile termination, roaming) and subclause 5.7.2a ((MT#3) Mobile termination, CS Domain roaming).

4. 3GPP TS 24.229 [4] especially describes the SIP and SDP signalling procedures for the IMS. The whole document distinguishes within the text if the procedures are relevant for roaming or non roaming cases or generally valid. Main sections which are mentioned to be specific to roaming additions are subclause 7.7.1.16 (support of roaming architecture for voice over IMS with local breakout) and annex I (additional routeing capabilities in support of transit, roaming and interconnection traffics in IM CN subsystem).

5. 3GPP TS 29.079 [5] describes the optimised media routing. Some roaming scenarios are described in subclause 5.7 (roaming architecture for voice over IMS with local breakout and in annex A different roaming scenarios with OMR are shown. Especially clause A.6 shows roaming case with loopback.

6. 3GPP TS 29.165 [6] describes the behaviour at the Inter-IMS Network to Network Interface (II-NNI) consisting of Ici and Izi reference points between IMS networks in order to support end-to-end service interoperability. This interface is essential for roaming.

7. GSMA IR.92 [8] describes the GSMA profile between UE and Network based on 3GPP specifications.
*** 2nd Change ***

4.3.1.2
Basic IMS roaming scenario without loopback

Within this basic approach 3 traversal scenarios exist which are shown in table 4.3.1.2‑1.

Table 4.3.1.2-1: Traversal scenarios for basic IMS roaming scenario without loopback
	Traversal scenario
	Type of IOI

	Originating visited network – originating home network
	Type 1

	Originating home network – terminating home network
	Type 2

	Terminating home network – terminating visited network
	Type 1
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Figure 4.3.1.2-1 IOI information exchange for the "Basic IMS" roaming case with home routing of media

In order to meet the requirements of 3GPP TS 24.229 [4] there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI for each of the three signalling paths crossing network boundaries.
*** 3rd Change ***

4.3.1.3
VPLMN routing IMS roaming scenario with loopback

Within the loopback approach 4 traversal scenarios exist which are shown in table 4.3.1.3‑1.

Table 4.3.1.3-1: Traversal scenarios for VPLMN routing IMS roaming scenario with loopback
	traversal scenario
	Type of IOI

	Originating visited network – originating home network
	Type 1

	Originating home network – terminating home network
	Type 2

	Originating visited network – terminating home network
	Type 2

	Terminating home network – terminating visited network
	Type 1


For roaming with loopback the VPLMN routing introduces the case where the SIP signalling and media is routed from the VPLMN to the destination and where the SIP signalling is first routed to the HPLMN for service execution and then back to the VPLM to allow the VPLMN to route both SIP signalling and media to the destination.

The complete sequence of IOI exchanges for the IMS roaming scenario with VPLMN routing option is depicted in Figure 4.3.1.3‑1.
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Figure 4.3.1.3‑1: IOI exchange for IMS roaming with VPLMN routing

In order to meet the requirements of 3GPP TS 24.229 [4] there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI there are four signalling paths crossing network boundaries.
*** 4th Change ***
5.7
Routeing from originating visited network to terminating home network

This subclause describes routeing from the originating visited network to the terminating home network including transit network scenarios.

The signalling and media path between originating visited network to terminating home network might be based on SIP/PS or CS/TDM interconnection interfaces.

NOTE 1: 
This is different from some other IC scenarios discussed in this paper for which SIP/PS interconnection is a mandatory pre-requisite.

The scenario appears after the "originating roaming with loopback" according to subclause 5.4 has taken place. I.e. the call has already been set-up from VPLMN P-CSCF via HPLMN IMS back to VPLMN TRF.

From viewpoint of the VPLMN it doesn’t matter whether the call originates from an own user served by an own S-CSCF or a roaming inbound user served by the TRF. In both cases the VPLMN will set-up an outgoing call leg via an IBCF acting as an exit point (MGCF, if CS IC applies) towards the destination network. Hereby the path might be established via IC networks. The destination (i.e. in this case the address of the terminating home network) used for routing is given by the request line provided by the VPLMN (CdPty in case of CS IC).

From the viewpoint of the IC network and from the viewpoint of the terminating home network the routing and call handling does not differ from calls originated in any other network. I.e. the fact that the call is originated by a roamer is neither visible nor required/used for any proceeding.

NOTE 2: 
Even if a calling party identity (P-Asserted-Identity header field, From header field) is present and not within the number range of the originating visited network this does not indicate that the originating party is an inbound roamer within the VPLMN which sets up the call. Number portability and forwarding services might result in the same effect. In any case a mismatch between the calling party identity and address range of the originating visited network does not result in any deviating routing procedures within IC or terminating home network.

***End of Changes ***
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