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	Reason for change:
	The CT1#92 C1-152460 (S5-153298) incoming LS indicated that it is necessary that the P-Charging-Vector is included in not only initial or standalone requests / responses but also subsequent (including target refresh) requests / responses.

As a result, following general principle is led:

The P-Charging-Vector is included in any requests with:

 - the "icid-value" populated in the initial request, by the first IMS entity; and

 - the "orig-ioi" populated by the IMS entity in the sending network.

The P-Charging-Vector is included in any responses with:

 - the "icid-value" populated in the initial request, by the first IMS entity;

 - the "orig-ioi" populated by the IMS entity in the sending network; and

 - the "term-ioi" populated by the IMS entity in the receiving network.

This CR is proposed along with above assumption.
**Main reason**

For the TF and TRF, the procedures to handle ICID and IOI are specified in annex I. There are several descriptions which do not follow the assumption.

	
	

	Summary of change:
	In annex I.3.2.1A, the procedures of handling IOI at transit function are changed from applying to an initial request/response to applying to both initial request/response and subsequent request/response.
In annex I.4.2, the procedures of handling IOI included in subsequent request and a response to the subsequent request at TRF are added.
If TRF receives a subsequent request,retain "icid-value", store "orig-ioi" and insert "orig-ioi" and store and remove "transit-ioi".
If TRF receives a subsequent response store and remove the "transit-ioi", remove "orig-ioi" and "term-ioi", and insert "orig-ioi" and "term-ioi".

The inserted IOIs are:

- if a subsequent request or response is received from originating home network and forwarded to terminating home network, type2 IOIs; or 
- if a subsequent request or response is received from terminating home network and forwarded to originating home network, type1 IOIs.

	
	

	Consequences if not approved:
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The P-Charging-Vector procedures remain unstable.
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***** Next change *****
I.3.2.1A
Handling of header fields related to charging

When the transit function receives a request from a functional entity that is not an AS and if the request is forwarded to an AS the transit function shall:

-
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present;
NOTE 1:
Any received "orig-ioi" header field parameter will be a type 2 IOI. The type 2 IOI identifies the service provider from which the request was sent.

-
remove the "orig-ioi" header field parameter from the P-Charging-Vector header field, if present;
-
store the value of the "transit-ioi" header field parameter and remove the "transit-ioi" header field parameter, if present; and

-
insert in the P-Charging-Vector header field an IOI type 3 value in an "orig-ioi" header field parameter identifying the network sending the request and based on operator option a Relayed-Charge header field with contents set to the value of the received "transit-ioi" header field parameter.

When forwarding the request from an AS to a functional entity that is not an AS the transit function shall:

-
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present;
NOTE 2:
Any received "orig-ioi" header field parameter will be a type 3 IOI. The type 3 IOI identifies the service provider from which the request was sent.
-
remove the "orig-ioi" header field parameter from the P-Charging-Vector header field, if present; and

-
insert in the P-Charging-Vector header field the "orig-ioi" header field parameter with the IOI type 2 value stored when the initial request for a dialog or the request for a standalone transaction was received from an entity that was not an AS;

-
insert the "transit-ioi" header field parameter if previously stored; and
-
remove the Relayed-Charge header field, if present.

When the transit function receives a 1xx or 2xx response to a request from a functional entity that is not an AS and if the response is forwarded to an AS the transit function shall:

-
store the values of the "orig-ioi", the "term-ioi" and the "transit-ioi" header field parameter received in the P-Charging-Vector header field if present;
NOTE 3:
Any received "term-ioi" header field parameter will be a type 2 IOI. The type 2 IOI identifies the service provider from which the response was sent.

-
remove the "orig-ioi", the "term-ioi", and the "transit-ioi" header field parameters from the P-Charging-Vector header field, if present; and

-
insert in the P-Charging-Vector header field an IOI type 3 value in a "term-ioi" header field parameter identifying the network sending the response, an IOI type 3 value in an "orig-ioi" header field parameter stored when the request was received from an AS, and based on operator option a Relayed-Charge header field with contents set to the value of the received "transit-ioi" header field parameter.

When forwarding any response to a request from an AS to a functional entity that is not an AS the transit function shall remove the Relayed-Charge header field, if present.

When forwarding the 1xx or 2xx response to a request from an AS to a functional entity that is not an AS the transit function shall:

-
remove the "orig-ioi" and the "term-ioi" header field parameter from the P-Charging-Vector header field, if present; and

NOTE 4:
Any received "term-ioi" and "orig-ioi" header field parameter will be a type 3 IOI. The type 3 IOI identifies the service provider from which the response was sent.
-
insert in the P-Charging-Vector header field an "orig-ioi" header field parameter with the IOI type 2 value, an "term-ioi" header field parameter with the IOI type 2 value received in the 1xx or 2xx response to the request from a functional entity that was not an AS, insert the "transit-ioi" header field parameter if previously stored.
***** Next change *****
I.4.2
TRF procedure

When the TRF receives an initial request for a dialog, the TRF shall:

1)
retain the "icid-value" header field parameter in the P-Charging-Vector header field;

2)
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove the "orig-ioi" header field parameter from the P-Charging-Vector header field. Insert a type 2 "orig-ioi" header field parameter into the P-Charging-Vector header field. Set the type 2 "orig-ioi" header field parameter to a value that identifies the sending network in which the TRF resides. The TRF shall not include the "term-ioi" header field parameter. Store the value of a "transit-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove the "transit-ioi" header field parameter from the P-Charging-Vector header field before forwarding the request;

3)
if required by local policy, perform number normalization and enum translation in the same way as performed by S-CSCF in subclause 5.4.3.2 step 10);

4)
if the P-Access-Network header field is available, determine the entity for local break out (e.g. IBCF or BGCF) using:

a)
the location of the originating user; and
b)
the destination address,


then include a Route header field set to the URI associated with the determined entity in the forwarded request;

5)
create a Record-Route header field containing the TRF own SIP URI;

6)
remove the "+g.3gpp.loopback" header field parameter from the Feature-Caps header field of the outgoing request;
6A)
if the TRF supports indicating the traffic leg as specified in RFC 7549 [225] and required by local policy:

a)
if the Request-URI in the INVITE request contains a SIP URI, append an "iotl" SIP URI parameter set to "visitedA-homeB" to the Request-URI; and
b)
if the Request-URI in the INVITE request contains a tel URI:

-
convert the tel URI in the Request-URI to the form of a SIP URI with user=phone; and

-
append the "iotl" SIP URI parameter set to "visitedA-homeB" in the Request-URI; and
7)
route the request based on SIP routeing procedures.

When the TRF receives a 1xx or 2xx response to the INVITE request above, the TRF shall:

-
store the value of the "transit-ioi" header field parameter received in the P-Charging-Vector header field and remove the "transit-ioi" header field parameter from the P-Charging-Vector header field, if present;

-
remove the "orig-ioi" header field parameter and the "term-ioi" header field parameter from the P-Charging-Vector header field before forwarding the response; and
NOTE:
Any received "term-ioi" header field parameter will be a type 2 IOI identifying the sending network of the response.

-
insert in the P-Charging-Vector header field the "orig-ioi" header field parameter, if received in the request, and the type 1 "term-ioi" header field parameter in the response. The TRF shall set the type 1 "term-ioi" header field parameter to a value that identifies the network in which the TRF resides and the type 1 "orig-ioi" header field parameter is set to the previously received value of the type 1 "orig-ioi" header field parameter.
When the TRF receives subsequent requests or responses to subsequent requests containing the "+g.3gpp.loopback" header field parameter from the Feature-Caps header field, the TRF shall remove the "+g.3gpp.loopback" header field parameter from the Feature-Caps header field of the outgoing request or the outgoing response.

When the TRF receives responses to initial or subsequent requests from the terminating side, the TRF shall insert in the P-Charging-Vector header field, if present, the "loopback-indication" header field parameter to the outgoing response.
When the TRF receives a subsequent request, the TRF shall:
1)
retain the "icid-value" header field parameter in the P-Charging-Vector header field;
2)
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove the "orig-ioi" header field parameter from the P-Charging-Vector header field;

3)
if the subsequent request is:

a)
received from originating home network and forwarded to terminating home network, insert a type 2 "orig-ioi" header field parameter into the P-Charging-Vector header field, and set the type 2 "orig-ioi" header field parameter to a value that identifies the sending network in which the TRF resides. The TRF shall not include the "term-ioi" header field parameter; or
b)
received from terminating home network and forwarded to originating home network, insert a type 1 "orig-ioi" header field parameter into the P-Charging-Vector header field, and set the type 1 "orig-ioi" header field parameter to a value that identifies the sending network in which the TRF resides. The TRF shall not include the "term-ioi" header field parameter; and
4)
store the value of a "transit-ioi" header field parameter received in the P-Charging-Vector header field, if present, and remove the "transit-ioi" header field parameter from the P-Charging-Vector header field before forwarding the request.
When the TRF receives a response to a subsequent request, the TRF shall:
1)
store the value of the "transit-ioi" header field parameter received in the P-Charging-Vector header field and remove the "transit-ioi" header field parameter from the P-Charging-Vector header field, if present;

2)
remove the "orig-ioi" header field parameter and the "term-ioi" header field parameter from the P-Charging-Vector header field before forwarding the response; and
3)
if the response to the subsequent request is:

a)
received from terminating home network and forwarded to originating home network, insert in the P-Charging-Vector header field the "orig-ioi" header field parameter, if received in the request, and the type 1 "term-ioi" header field parameter in the response. The TRF shall set the type 1 "term-ioi" header field parameter to a value that identifies the network in which the TRF resides and the type 1 "orig-ioi" header field parameter is set to the previously received value of the type 1 "orig-ioi" header field parameter; and
b)
received from originating home network and forwarded to terminating home network, insert in the P-Charging-Vector header field the "orig-ioi" header field parameter, if received in the request, and the type 2 "term-ioi" header field parameter in the response. The TRF shall set the type 2 "term-ioi" header field parameter to a value that identifies the network in which the TRF resides and the type 2 "orig-ioi" header field parameter is set to the previously received value of the type 2 "orig-ioi" header field parameter.
***** End of changes *****
