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1.
Problem

Sometimes a call can consist of two (or more) call legs. Each leg will have a different ICID value. 

One example of such a traffic case is SRVCC. However, the same problem is expected to occur in other traffic scenarios, e.g. PS to PS access transfer, and when using IUT with one Controller and one or more controllee.

The double call leg may be temporary (SRVCC when gm signalling is not used) or expected to last as long as the call last (SRVCC with gm signalling).

In the SRVCC case, charging records are generated by the P-CSCF, MSC server and SCC AS.

When the UE is not roaming, charging records generated by SCC AS can be used to correlate the charging record generated by the P-CSCF and the MSC server. However, in the roaming scenario the visited operator can not use the charging records generated by SCC AS hence there is no way for the visited operator to correlate charging records generated by the P-CSCF and the MSC server (i.e. it will look like 2 different calls).

Charging correlation is required by 23.237 from release 9.

2.
Example flow

The flow below tries to illustrate the problem.
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The same problem exists when ATCF is used.
3.
Solution

In order to correlate the charging record generated by the P-CSCF and MSC server in a roaming scenario the ICID of the original call leg need to be transferred to other call legs during the establishment of other call legs.

3.1
Alternative implementation of the solution
a) New header field (requires IETF work)

b) Include a new parameter in P-Charging-Vector (e.g. a-icid, associated ICID), (requires IETF work but since the RFC is anyway updated due to the transit-iui, that may not be as hard as starting from the beginning which would be the case in alternative a).

If solution b) is selected the following syntax change (compared with the existing proposal C1-114353 from Hyderabad) is needed:

3.2
Using P-Charging-Vector

Based on output (C1-114353) from the Hyderabad meeting the following syntax change is needed:
5.6.  P-Charging-Vector header syntax

   The syntax for the P-Charging-Vector header is described as follows:

         P-Charging-Vector     = "P-Charging-Vector" HCOLON icid-value

                                 *(SEMI charge-params)

         charge-params         = icid-gen-addr / orig-ioi /

                                 term-ioi / transit-ioi / a-icid / generic-param

         icid-value            = "icid-value" EQUAL gen-value

         icid-gen-addr         = "icid-generated-at" EQUAL host

         orig-ioi              = "orig-ioi" EQUAL gen-value

         term-ioi              = "term-ioi" EQUAL gen-value
         a-icid-value          = "a-icid-value" EQUAL gen-value
         transit-ioi           = "transit-ioi" EQUAL transit-ioi-list

         transit-ioi-list      = DQUOTE transit-ioi-param *(COMA transit-ioi-param) DQUOTE

         transit-ioi-param
    =
transit-ioi-indexed-value / transit-ioi-void-value

         transit-ioi-indexed-value = ALPHA *(ALPHA / DIGIT) DOT 1*DIGIT

         transit-ioi-void-value = "void"

   The P-Charging-Vector contains icid-value mandatory parameter.  The

   icid-value represents the IMS charging ID, and contains an identifier

   used for correlating charging records and events.  The first proxy

   that receives the request generates this value.

   The icid-gen-addr parameter contains the host name or IP address of

   the proxy that generated the icid-value.

   The orig-ioi and term-ioi parameters represent, respectively, the

   originating and terminating interoperator identifiers.  They are used

   to correlate charging records between different operators.  The

   originating ioi represents the network responsible for the charging

   records in the originating part of the session or standalone request.

   Similarly, the terminating ioi represents the network responsible for

   the charging records in the terminating part of the session or

   standalone request.

   The transit-ioi parameters represent, respectively, the transit

   interoperator identifier.  It is used to correlate charging records

   between different operators.  The transit ioi represents the network

   responsible for the records in the transit part of the session or

   standalone request.

   The a-icid parameter represent the icid-value of an associated charging
   record. This optional parameter is used for correlation of charging
   information between two or more call legs related to the same remote end
   dialog.
   Applications using the P-Charging-Vector header within their own

   applicability are allowed to define generic-param extensions without

   further reference to the IETF specification process.

4.
Conclusion

The ICID of the original call (SRVCC case) needs to be transported to the MSC server and the implementation needs to be generic so that it can be used by any type of scenario where the problem occurs. 
The LS response (C1-114502) to the LS (C1-113729) sent to SA2 and SA5 in Malta supports the above.

C1-114618 - C1-114620 shows how the alternative b), i.e. using the P-Charging-Vector, can be implemented in a generic way.

C1-114621 to C1-114622 shows the ATCF impact.
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