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1. Introduction
The GSMA Interconnect Solutions Group (SOLU) thanks 3GPP TSG SA5 for their communication on “Inter Operator Accounting for IMS Roaming” 
SOLU has understood the concept of the Inter Operator Identifier, and recognized it as useful in relation to Interworking and Inter-Operator Charging (Accounting).
SOLU is happy to provide advice on the commercial aspects of Interworking between mobile operators and between mobile operators and transit carriers, including aspects and principles for inter-operator charging, and in case 3GPP SA5 feels the need for any further advice or assistance on such matter, GSMA SOLU are willing to assist as far as possible.
2. Answers to Questions from SA5

The answers from SOLU to the four questions from SA5 are provided below.
1. Is it expected that transit networks may be used between a home and visited IMS network?

YES!

The use of transit carriers (e.g. IPX Hubbing) is the rule in case of roaming, because direct IMS Interworking between roaming partners is the exception.

Two MNOs in close-by countries may have “direct“ IMS Interworking with each other, without the need to use a transit carrier or IPX Hubbing provider. However, it is not realistic that an MNO can have “direct” IMS interconnects to all Roaming Partners. Thus, for support of IMS Voice there is an absolute need that transit carriers will be used between a Home and a Visited IMS network.
2. For a given IMS user, is it possible that the transit networks and SIP nodes utilized between the home and visited IMS networks will not be the same for all SIP requests (e.g., REGISTER and INVITE)?

YES!

As the REGISTER message is sent from the VPLMN to the HPLMN and an MTC INVITE message is sent from the HPLMN to the VPLMN, it is quite possible that different transit networks will be used in the different directions. (See also response to question 3).
Also for an MOC INVITE message, it is not unlikely that a VPLMN wants to route a SIP method like the REGISTER which is not associated with any media, differently from an INVITE associated with a Voice call, even if destined to the same HPLMN.
Note 1: For the SIP signalling that is leading to the set-up of a media session between any two Interworking Partners, LCR (Least Cost Routing) must be possible. I.e. the sending MNO and any following transit carrier or IPX Hubbing provider must be free to choose the commercially most appropriate route.

3. For a given IMS session, when VPLMN loopback routing is performed for RAVEL, is it possible that the transit networks and SIP nodes utilized between the home and visited IMS networks will not be the same for the INVITE from the visited network to the home network as for the home network back to the visited network for the loopback?

YES!

An MNO A will decide how to route a call to another MNO B based on its own preferences and Interworking agreements, which are independent of how MNO B decides how to route a call to MNO A. In particular when transit networks are used between two MNOs, and the common situation that the MNOs interconnect with multiple Transit networks, it is not unlikely that different transit network(s) are used from MNO A to MNO B as from MNO B to MNO A. Thus, if no special mechanisms are implemented and required to be used, which forces the loop-back to be returned along the same path as used from the VPLMN to the HPLMN, the situation described in the question is not unlikely to occur.
And please see Note 1.

4. When transit routing is performed between a home and visited IMS network, what is the business logic required and how does this differ from the business logic between the originating and terminating IMS networks?

From an interworking perspective, the business logic and charging principles used between two PLMNs are the same as for interworking between any HPLMN and a respective VPLMN serving a User of that HPLMN.In the VoLTE roaming case the transit routing should be also allowed for pure SIP signalling traffic (e.g. registration).This applies also when transit carriers and/or IPX Hubbing providers are used to convey traffic between two PLMNs. With regard to charging the so called “cascading of charging” is one of the most important functions of transit carriers and/or IPX Hubbing providers, as this is crucial to enable a money transfer between the two involved PLMNs, where those PLMNs have no direct Interworking relationship.
Note 2: Additional comments on the business logic in form of requirements:

The fundamental interconnection business principles that allow all parties that are part of the value chain to have the necessary information to produce accurate charging to the required entities in a flow as it happens today in current business, shall also apply in case of VoLTE, regardless whether or not user A and/or user B are located in their HPLMN or roaming in a VPLMN. This requirement includes all participants in the Interconnection value chain, i.e. the originating and termination networks, as well as required voice transit carriers. In particular this means that:
· Necessary information as mentioned before includes as a minimum

· Start time of a voice call

· End time of a voice call (or duration)

· Unique identification of A-Party

· Unique identification of B-Party
· Unique identification of the transit networks
· Service definition indicator (e.g the possibility to distinguish HD Voice calls) 
· Numbers of SIP transactions on the signalling only interfaces (similar to accounting on the MAP interfaces)
· Charging must be deterministic (i.e. unequivocal ) for the originating network (and user A) in all cases.
E.g. the originating Service Provider must be charged according to the destination number dialled by user A, or alternatively the routing number provided by HPLMN A, also if user B is roaming. Re-routing by HPLMN B, e.g. the B-end roaming leg or call redirection, shall have no impact on the originating network (and user A).

· The receiving MNO should not incur any additional cost or effort to receive the call, compared to current situation.

· Necessary information has to be provided to IPX providers so unnecessary costs could be avoided,

3. Actions

None
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