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1
Decision/action requested

This paper proposes to discuss and compare two solutions on IMS roaming charging. The purpose is to clarify technical realization and help to make a choice for standardization 
2
References

TS24.229-851, TS 32.240-840 and TS32.260-850
3 Rationale
There isn’t definitive definition of IOI exchange during INVITE requests and responses for IMS roaming situation. And CDR correlation between INVITE process and REGISTER process is impossible because ICID is different between these two processes according to chaper 5.1.2.2 in TS32.260 extracted as following,

“At each SIP session unrelated method, both initial and subsequent (e.g., REGISTER, NOTIFY, MESSAGE etc.), a new, session unrelated ICID is generated at the first IMS network element that processes the method. This ICID value is contained in the SIP request and response of that SIP transaction and must be valid for the duration of the transaction.

At each SIP session establishment a new, session specific ICID is generated at the first IMS network element that processes the session-initiating SIP INVITE message. This ICID is then used in all subsequent SIP messages for that session (e.g., 200 OK, (re-)INVITE, BYE etc.) until the session is terminated.”
So we can say that IOI information in REGISTER process can’t be used in INVITE process. If IOI is used in IMS roaming charging, the extension of IOI exchange between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network during INVITE process is a possible solution. Another way is to intsert the value of “P-Visited-Network-Id” in ACR/CCR and CDR. The value of “P-Visited-Network-Id” is obtained by P-CSCF and S-CSCF during REGISTER process and could be saved in DB of S-CSCF during INVITE process.
This discussion paper describes the technical realization of these two possible solutions and provides technical details to SA5 CH group to compare and decide which solution is better for standardization.
Current status
In chapter 4.5.4 of TS24.229-851, IOI is defined as following:
There are three types of IOI:
-
Type 1 IOI, between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network. This is exchanged in REGISTER requests and responses.

-
Type 2 IOI, between the S-CSCF of the home originating network and the S-CSCF of the home terminating network or between the S-CSCF of the home originating network and the MGCF when a call/session is terminated at the PSTN/PLMN or between the MGCF and the S-CSCF of the home terminating network when a call/session is originated from the PSTN/PLMN or with a PSI AS when accessed across I-CSCF. This is exchanged in all session-related and session-unrelated requests and responses. For compatibility issues related to CS charging system behaviour simulation, the S-CSCF in the terminating network shall forward the orig-ioi parameter from the P-Charging-Vector header in the initial request, which identifies the operator network from which the request originated.

Editor's Note:
The solution documented above results in overloading of the IOI parameter to the AS add additional complexity to the billing system in identifying the required IOI pair, some investigation is still in progress to see if a simpler solution can be adopted that meets the requirements.

-
Type 3 IOI, between the S-CSCF or I-CSCF of the home operator network and any AS. This is exchanged in all session-related and session-unrelated requests and responses.

Type 1 IOI just mentions REGISTER requests and responses. We don't know if Type1 IOI exchange exists in INVITE requests and responses between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network. So many verdors’ development doesn’t consider IOI exchange between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network during INVITE requests and responses. We suppose the IMS roaming scenario is that UE1’s home network is Nanjing.CMCC.com, he roams in to visited network which is Beijing.CMCC.com, and then he calls UE3 whose home network is Guangzhou.CMCC.com. In INVITE process, the current IOI exchange is shown as following:
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Only Type2 IOI (between S2 and S3) is used in this INVITE process according to current IOI definition. 
Weaknesses identified

Evidently, no IOI value can be refered in IMS roaming situation (between P1 and S2). An extension of Type 1 IOI to INVITE process could be considered to resolve the problem. Another way is to introduce the value of “P-Visited-Network-Id” between P1 and S2 during INVITE process. In detail proposal, the technical realization for these two possible solutions is described.
4 Detailed proposal
Possible solution 1 for IMS roaming charging: Type 1 IOI extension
We come back to the same IMS roaming scenario: UE1’s home network is Nanjing.CMCC.com, he roams in to visited network which is Beijing.CMCC.com, and then he calls UE3 whose home network is Guangzhou.CMCC.com.
If Type 1 IOI could be extended in INVITE requests and responses, the IOI exchange in INVITE process could be as following:
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Now, we can see that IOI exchange between the P-CSCF (possibly in the visited network) and the S-CSCF in the home network could be found in ACR/CCR and CDR. And this useful information could be used for IMS roaming charging.
However, we also find that multiple IOI pairs are used in S2’s CDR to correspond to its last hop (between P1 and S2) and next hop (between S2 and S3). 

We have to say that the extension of TYPE1IOI makes NE’s service treatment more and more complex.
Possible solution 2 for IMS roaming charging: Add Value of “P-Visited-Network-Id” in ACR/CCR and CDR

This is another way to do IMS roaming charging. We keep the current IOI exchange and introduce the value of “P-Visited-Network” in ACR/CCR and CDR of S-CSCF and P-CSCF during the INVITE process.   
We also come back to the same IMS roaming scenario: UE1’s home network is Nanjing.CMCC.com, he roams in to visited network which is Beijing.CMCC.com, and then he calls UE3 whose home network is Guangzhou.CMCC.com. This solution is shown as the following figure:
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So in this solution, the NE’s service treatment is not so complex. Just the value of the field “P-Visited-Network-Id” is introduced in ACR/CCR and CDR of P-CSCF and S-CSCF during IMS roaming INVITE process.
From my point of view, I prefer this solution. And the decision will based on SA5 CH group’s discussion.
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