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Abstract of the contribution: This contribution introduces for reference the accounting principles governing the current circuit switched voice roaming. 

Annex A:
CS voice Charging and interconnection principle – high level description

…

A.3
Accounting principles

A.3.1
GSMA roaming business model

The GSMA roaming business model for CS calls between home and visited PLMN, relies on the sum of two separate type of transactions: interconnection accounting and roaming accounting. 

The interconnection accounting is applied between direct interconnection partners. When multiple interconnection partners are involved in the communication between the originating network and the destination, then chained accounting applies, however each element of the chain only calculates the accounting fees levied to the subsequent node of the chain and incurred from the previous node. 

Interconnection accounting is based on sum counters which record the following information

· interconnection partner (as derived from the physical address of the connection);

· direction of the traffic;

· tariff time;

· service;

· whether signalling or media is carried;

· destination (normally grouped in logical sets of zones).

Unlike interconnection accounting, the roaming accounting is a fee levied by the VPLMN to the HPLMN for serving a roaming user. The roaming accounting is based on Transfer Account Procedure (TAP) records defined by the GSM Association and are specific to the identity of the roaming user. Mobile originated calls TAP records requires the charging destination, the address which is used to route the call to the remote network (which may or may not be the dialled number).

A.3.2
Application of GSMA roaming business model to IMS: no home routing

The call flow in Figure A.3.2-1 summarizes how the current GSMA roaming business model applies to IMS under the assumption that a signalling loopback without media (from VPLMN A to HPLMN A then back to VPLMN A) is executed (see alternatives in section 6). 
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Figure A.3.2-1: Interconnection and Roaming Accounting for IMS call
1.
The UE generates a mobile originated call with a dialled string which forms the Request URI and sends it to the P-CSCF in the visited network (Local breakout)

2.
The P-CSCF creates a CDR where the served party is UE A and destination address is HPLMN A (last address from ROUTE header

3.
The IBCF uses the IPX provider 1 to reach HPLMN A. It updates the sum counter with the parameters: accounting peer = IPX1; direction = OUT; media= Null; destination = HPLMN A. It also includes in the counter the tariff time and service as appropriate.
Upon receiving the MOC signalling, IPX1 updates its sum counter for interconnection with values accounting peer = VPLMN A; direction = IN; media= Null; destination = HPLMN A.

4.
IPX1 forwards the signalling to the IBCF in HPLMN A updating the sum counter for outbound traffic towards HPLMN A. On turn HPLMN A updates the sum counter for inbound traffic from IPX1. The Application Server in HPLMN A executes the service logic (e.g. modifies the destination address) and returns the modified signalling to the VPLMN A.

NOTE 1: 
for sake of simplicity only one IPX provider is assumed between VPLMN A and HPLMN A. In the more general case the interconnection may require several hops.

5.
The HPLMN A routes the signalling back to the VPLMN A via IPX1. Both HPLMN A and IPX 1 update their respective sum counters appropriately. 

NOTE 2: 
For sake of simplicity the same IPX provider is used in the forward and reverse direction between PLMNs, however in the more general case different IPX providers may be used. See also NOTE 1.

6.
IPX 1 forwards the traffic to VPLMN A and both these entities update their sum counters as appropriate. The IPX1 sum counter will for example be updated as follows: accounting peer = VPLMN A; direction = OUT; media = null; destination HPLMN A (last address from ROUTE header). On turn the VPLMN A will update the sum counter with the following values: accounting peer = IPX 1; direction = IN; media = Null; destination HPLMN A.

7.
In VPLMN A the signalling is routed to the anchor point . This entity now has all the information needed to route the call to the destination and creates a CDR where served party = P-Asserted Identity of A; media = yes; destination = request URI.
Editor’s note: depending on the physical location of the anchor point, the media may not be anchored at step 7. If this has an impact on information needed in CDRs to levy roaming charges is FFS.
8.
The signalling is routed to the destination network, the first step being the IBCF of VPLMN A (see NOTE 2).

9.
The IBCF sends the signalling to the destination network (assumed here to be HPLMN B) via a different IPX (IPX2). Both VPLMN A and IPX2 update their sum counters. The sum counter in VPLMN A will now read: Accounting peer = IPX2; direction = OUT; Media = yes; Destination = HPLMN B (as per the Request URI). IPX2 sum counter is updated as follows: accounting peer = VPLMN A; direction = IN; media = yes; Destination = HPLMN B (as per the Request URI).

10.
IPX2 now relays the signalling and media to HPLMN B. Both these entities update their sum counters for interconnection accordingly.

11.
In the most generic case it can be assumed that the destination is also roaming in VPLMN B. Therefore, once the HPLMN B has calculated the routing of the call and determined that the signalling and media need to be routed to VPLMN B, it contacts IPX3 (see NOTE 2). Both HPLMN B and IPX3 update their sum counters. HPLMN B counter will read: accounting peer = IPX3; direction OUT; media = yes; destination = last address from ROUTE, that is VPLMN B. IPX3 sum counter on turn will be updated so that: accounting peer = HPLMN B; direction IN; media = yes; destination = last address from ROUTE (VPLMN B).

12. IPX3 routes media and signalling to the IBCF of VPLMN B set up to receive incoming traffic. The sum counters of IPX3 and VPLMN B are updated.

13.
In VPLMN B the IBCF passes the signalling P-CSCF (the media has reached the IBGW and will be delivered to the UE) which generates a CDR for the mobile terminated call containing the served UE identity.

14. P-CSCF completes the signalling path to UE B.

As described above interconnection charges are settled using the sum counters that have been updated in step 3, 4, 5, 6, 9, 10, 11 and 12. It should be noted however that depending on operators agreements there may be no charging when only signalling is carried, or simply decide not to use an IPX at all (steps 3, 4, 5 and 6 in the above flow).

Roaming charges are instead based on the CDR generated by the anchor point at step 7 (HPLMN A will compensate VPLMN A based on this record) and by the P-CSCF of VPLMN B at step 13 (HPLMN B will compensate VPLMN B based on this record). 

A.3.3
Application of GSMA roaming business model to IMS: home routing

This technical report documents two mechanisms to allow the HPLMN of the subscriber to force the media to be routed to the destination by the HPLMN. 

The first mechanism still relies on the signalling to loopback to the VPLMN anchor point, but modifying in the HPLMN call processing the destination address so that the media is sent to the HPLMN rather than to the intended destination. In this case there is no change to the interconnection and roaming accounting described in A.3.2. This option also does not require further standardization compared to what is needed to set up a normal (non home routed) call.

The second mechanism to perform home routing is simply to establish the media path immediately from the I-BGF in VPLMN to the HPLMN so that there is no need for the HPLMN to return the signalling to the VPLMN neither to invoke OMR procedures. As for the interconnection accounting, this will be easily managed, however whereas in the non home routed calls case and first mechanism the TAP record exchanged between VPLMN and HPLMN can be based on the CDR produced by the anchor point, in this case such network function is not invoked therefore the TAP record needs to rely on the CDR generated by the P-CSCF.

NOTE:
A possible method for the billing system to determine whether the P-CSCF or the anchor point CDR should be used is to indicate in the P-CSCF CDR whether OMR has been applied or not. 
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