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1        Introduction
There are different approaches for interconnection which should at least be taken into consideration when discussing the content of TR 24.802.
The following list sums up the different interconnection approaches which are spread over the world of connectingoperators.

Interconnection Types 

· GPRS Roaming eXchange (GRX)
· Provides routing, interconnecting and some additional services, such as DNS.

· Generally used for GPRS/UMTS/LTE roaming, MMS interworking and WLAN roaming

· Used between PLMNs only (Inter-PLMN IP Backbone)
· VoIP Interconnection (VoIP IC)
· IP voice interconnection substantially compliant with i3f specifications (e.g. “Technical Interconnection Model for Int. Voice Services, Rel. 5)

· an IC network with SIP proxies providing service agnostic IC between networks

· might be used for voice service interconnection between any wire-line and mobile network, not adapted to specific needs from e.g. IMS Roaming 

· IP Packet eXchange (IPX)
· Entity providing the IPX functions.

· In the interconnection context, IPX means an interconnection at the service level.
· Also refers to the collection of all the interconnected IPX Provider’s networks 

· VoIPX
· IP voice interconnection as per GSMA (e.g. IR.83 and AA.81) and i3f specifications (e.g. VoIPX Rel.3)

2
Motivation

With introduction of GSM roaming the design approach reused existing legacy CS Interconnection methods incl. accounting principles and methods without any change.

3GPP did not design the IC and there has been no alignment or adaptations of any standards or guidelines which apply for CS IC networks (e.g. by i3f, GSMA, ....).

By this means legacy IC infrastructure and procedures for IC could be re-used for a quick ramp-up of GSM roaming. 

Furthermore it allows for PLMNs to use the same approach

· for roaming traffic from/to outbound roamers between HPLMN and VPLMN and

· for incoming/outgoing traffic to/from any other network

Due to the proven success of this approach it seems to be reasonable to apply a similar approach for IMS roaming: reuse PS/IMS/SIP based Interconnection already established for wire-line networks without change.

Unfortunately some details within the current standards for IMS roaming require extensions of such PS/IMS/SIP based Interconnection Solutions for wire-line with respect to signalling protocol, special procedures/features and accounting procedures. 

The technical concept for GSM roaming is based on specific information exchange between PLMNs which is not visible for the IC networks (e.g. exchange of MSRN via #7 MAP interface). 

Figure 4‑1shows 

· baseline: CS IC between wireline networks: CS -> CS

· baseline reused for GSM MOC

· baseline reused for GSM MTC

From viewpoint of the interconnection provider networks there is no difference between the three scenarios (protocol usage, routing, accounting, ...).


[image: image1.emf]IC Networks

wireline network 

A

Interconnection 

Network IC1

request IC Fee from A

= fkt (destination/distance given by CdPty,

 time, duration, service)

Legacy CS IC (POTS/ISDN)

IAM

CdPty= +CC NDC SN

(addresses B-Party

 assigned to network B)

Interconnection 

Network ICn

wireline network 

B

IAM

....

IAM

request IC Fee from ICn-1

request IC Fee from ICn

request IC Fee from IC1

IAM

mobile network 

A

Interconnection 

Network IC1

request IC Fee from A

= fkt (destination/distance given by CdPty,

 time, duration, service)

Legacy CS IC (POTS/ISDN) used by PLMNs for MOC from own-user/inbound-roamer to any destin.:

IAM

CdPty= +CC NDC SN

(addresses B-Party

 assigned to network B)

Interconnection 

Network ICn

wireline (or 

mobile) network 

B

IAM

....

IAM

request IC Fee from ICn-1

request IC Fee from ICn

request IC Fee from IC1

IAM

mobile network 

A (=HPLMN of 

CdPty)

Interconnection 

Network IC1

Legacy CS IC (POTS/ISDN) used by PLMNs for MTC to roaming subscriber:

IAM

CdPty= + CC NDC XXX

(= MSRN,

addresses network B)

Interconnection 

Network ICn

mobile network 

B

(VPLMN)

IAM

....

IAM

request IC Fee from ICn-1

request IC Fee from ICn

request IC Fee from IC1

IAM

IAM

CdPty= +CC NDC SN

(addresses B-Party)

request IC Fee from A

= fkt (destination/distance given by CdPty,

 time, duration, service)

CdPty is an MSRN addressing the B Network , not the  

B-Party! Due to this trick the legacy IC infrastructure 

could be reused for GSM w/o change !

Routing and IC-Accounting mechanisms 

provided by IC Providers for CS IC have 

been reused by GSM w/o any change


3        Routing IP traffic vs. Full SIP aware transit
The main scenario where we see such a distinction is in the case of loopback scenarios with and without media awareness.

3.1 Full SIP aware transit 

This scenario assumes session set-up between VPLMN P-CSCF and HPLMN S-CSCF via a VoIP IC network which provides specific capabilities for the mobile roaming use case. If it turns out that the media shall not be routed via the home network the session set-up will loop back to the VPLMN and media routing will be done via an optimised path within VPLMN (Optimal Media Routing, OMR). Hereby the loop back is performed again via an Enhanced VoIP IC network which supports this specific mobile use case. However, a direct routing of the media associated to the session set-up signalling is possible as well.

Characteristics:

· Between HPLMN/VPLMN: Signalling w & without media via enhanced VoIP IC

· To/From other networks: VoIP (signalling & media) via legacy VoIP IC without any special mobile capabilities
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3.2 Routing IP traffic 

This scenario assumes just transparent IP signalling for the loopback legs between VPLMN P-CSCF and HPLMN S-CSCF as well as between HPLMN S-CSCF and VPLMN TRF.

The VoIP session to the remote end is established via independent usage of VoIP IC hubs from VPLMN to any destination, whereby the destination might also be the HPLMN (i.e. media routed to HPLMN). The latter case does neither require any specific handling in the VPLMN nor any special capabilities provided by the VoIP IC network. I.e. any VoIP IC network which provides IC for wire-line networks can be used unchanged for the IMS roaming use case as well.

Characteristics:

· VPLMN/HPLMN: Signalling (without media) via IP Backbone,

· VPLMN to other networks (incl. HPLMN): VoIP (signalling and media) via legacy VoIP IC
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4        Conclusion

It is proposed to incorporate both scenarios to the feasibility study to cover all possible operator scenarios seen from the current scope of interconnection between VPLMN and HPLMN in today's mobile world.
5
ANNEX

5.1 Example of "Routing IP traffic" for loopback scenario 
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5.1 An example of such Routing IP traffic is the registration use case
IMS registration is executed between VPLMN and HPLMN. The registration procedure on the IMS layer is transparent for any Inter-PLMN IP Backbone (e.g. GRX).

For the registration the UE addresses an FQDN in the HPLMN domain. With this FQDN the VPLMN outgoing IBCF executes a DNS query and routes with the resulting IP address to the incoming IBCF of the HPLMN.
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