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	Reason for change:
	1. Inconsistent procedure
· There are misalignments about the procedure of "fe-identifier" header field parameter in the P-Charging-Vector header field.
· In subclause 4.5.8.2, it is specified as follows:
The last element of the operator domain adds its own "fe-addr" to the "fe-identifier" header field parameter of the P-Charging-Vector header field and stores the "fe-identifier".

The final SIP response sent back by the last element of the own domain deletes, if received, the "fe-identifier" header field parameter from the P-Charging-Vector header field and adds the stored "fe-identifier".
· In subclause 5.10.2.2, it is specified as follows:
7) if the request is an initial request, based on local policy, store the "fe-identifier" header field parameter in the P-Charging-Vector header field.
When receiving a response to the initial request with a P-Charging-Vector header field, the IBCF acting as an exit point shall, based on local policy,

- remove any received "fe-identifier" header field parameter from the P-Charging-Vector header field; and

- add the "fe-identifier" header field parameter stored from the initial request to the P-Charging-Vector header field and add its own address or identifier as an "fe-addr" element of the "fe-identifier" header field parameter to the P-Charging-Vector header field.
· Therefore, the timing that the IBCF adds its own "fe-adder" is inconsistent between subclause 4.5.8.2 and subclause 5.10.2.2.
2. Unbiguous procedures
· "fe-identifier" header field parameter in the P-Charging-Vector header field needs to be guaranteed that the information is for its own operator’s billing domain according to TS 32.240. However, the currect TS 24.229 can be read as if the parameter can be send outside the operator's billing domain.
3. Incorrect procedures
· When The ISC gateway function acting as an entry point receives a final response towards outside the operator domain, the ISC gateway removes the "fe-identifier" header field parameter from the received P-Charging-Vector header field. However, the ISC gateway tries to restore the stored "fe-identifier" in the current procedure, which is incorrect.

	
	

	Summary of change:
	1. Inconsistent procedure
· Deleted the description that last element adds the address of the final entity to the "fe-identifier" when sending the P-Charging-Vector header outside the Billing Domain in subclause 4.5.8.2.
· Added the description that the last element adds its own "fe-addr" to the "fe-identifier" when receiving the P-Charging-Vector header from out of its own domain in subclause 4.5.8.2.
2. Unbiguous procedures
· Added the description to remove any received "fe-identifier" header field parameter from the P-Charging-Vector header field when sending an intial request or a response to II-NNI in subclause 5.10.2.2, 5.13.2.3, and 5.13.3.3.
3. Incorrect procedures
· Deleted the procedure of ISC gateway when the ISC gateway function acting as an entry point receives a final response to an initial request.

	
	

	Consequences if not approved:
	These inconsistent, unbigous and incorrect procedures may cause charging proplems related to determination of completeness of charging Information.
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***** Next change *****
4.5.8.2
Tracking of IM CN subsystem functional entities generating charging information

Each IM CN subsystem functional entity that generates charging events, includes its own address or specific IM CN subsystem functional entity identifier within the "fe-addr" element of the "fe-identifier" header field parameter of the P-Charging-Vector header field into the initial SIP request to be sent from own domain. 

The last element of the operator domain stores the "fe-identifier" header field parameter in the P-Charging-Vector header field and removes the "fe-identifier" header field parameter from the P-Charging-Vector header field.
When receiving the final SIP response sent back to its own domain, the last element of the operator domain deletes, if received, the "fe-identifier" header field parameter from the P-Charging-Vector header field, adds the stored "fe-identifier" and adds its own "fe-addr" to the "fe-identifier".

***** Next change *****
5.10.2.2
Initial requests

Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction, except the REGISTER method; or

-
a request for an unknown method that does not relate to an existing dialog;

the IBCF shall:

1)
if the request is an INVITE request, respond with a 100 (Trying) provisional response;

1A)
remove its own SIP URI from the topmost Route header field;

2)
if the request is an INVITE request and the IBCF is configured to perform application level gateway and/or transport plane control functionalities, save the Contact, CSeq and Record-Route header field values received in the request such that the IBCF is able to release the session if needed;

2A)
If the request is a SUBSCRIBE and the IBCF does not need to act as B2BUA, based on operator policy, the IBCF shall determine whether or not to retain, for the related subscription, the SIP dialog state information and the duration information;

NOTE 1:
The event package name can be taken into account to decide whether or not the SIP dialog state and the subscription duration information needs to be retained.
NOTE 2:
The IBCF needs to insert its own URI in Record-Route of the initial SUBSCRIBE request and all subsequent NOTIFY requests if it decides to retain the SIP dialog state information.
2B)
if the request is an initial request for a dialog and local policy requires the application of IBCF capabilities in subsequent requests, perform record route procedures as specified in RFC 3261 [26];
3)
void;

4)
void;

5)
void;

5A)
if the recipient of the request is understood from configured information to always send and receive private network traffic from this source, remove the P-Private-Network-Indication header field containing the domain name associated with that saved information;

6)
store the values from the P-Charging-Function-Addresses header field, if present;
7)
if the request is an initial request and "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain;
-
store the "fe-identifier" header field parameter in the P-Charging-Vector header field; and
-
remove the "fe-identifier" header field parameter from the P-Charging-Vector header field;
8)
remove some of the parameters from the P-Charging-Vector header field or the header field itself, depending on operator policy, if present;

9)
remove the P-Charging-Function-Addresses header fields, if present; and
10)
remove the Via "received-realm" header field parameter, as defined in RFC 8055 [208], if present, prior to forwarding the request;
and forward the request according to RFC 3261 [26].

NOTE 3:
If IBCF processes a request without a pre-defined route (e.g. the subscription to reg event package originated by the P-CSCF), the next-hop address can be either obtained as specified in RFC 3263 [27A] or be provisioned in the IBCF.

When the IBCF receives an INVITE request, the IBCF may require the periodic refreshment of the session to avoid hung states in the IBCF. If the IBCF requires the session to be refreshed, the IBCF shall apply the procedures described in RFC 4028 [58] clause 8.

NOTE 4:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

When receiving a response to the initial request with a P-Charging-Vector header field, the IBCF acting as an exit point shall, if "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain:
-
remove any received "fe-identifier" header field parameter from the P-Charging-Vector header field; and

-
add the "fe-identifier" header field parameter stored from the initial request to the P-Charging-Vector header field and add its own address or identifier as an "fe-addr" element of the "fe-identifier" header field parameter to the P-Charging-Vector header field.
With the exception of 305 (Use Proxy) responses, the IBCF shall not recurse on 3xx responses.
***** Next change *****
5.10.3.2
Initial requests

Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction except the REGISTER request; or
-
a request for an unknown method that does not relate to an existing dialog;

the IBCF shall verify whether the request is arrived from a trusted domain or not. If the request arrived from an untrusted domain, then the IBCF shall:
-
if the topmost Route header field of the request contains the "orig" parameter, respond with 403 (Forbidden) response.

Otherwise,

-
remove all P-Charging-Vector header fields and all P-Charging-Function-Addresses header fields the request may contain; and

-
remove all Feature-Caps header fields, if present.

Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction except the REGISTER request; or
-
a request for an unknown method that does not relate to an existing dialog;

the IBCF shall:

1)
if the request is an INVITE request, then respond with a 100 (Trying) provisional response;

1A)
if a P-Private-Network-Indication header field is included in the request, check whether the configured information allows the receipt of private network traffic from this source. If private network traffic is allowed, the IBCF shall check whether the received domain name in any included P-Private-Network-Indication header field in the request is the same as the domain name associated with that configured information. If private network traffic is not allowed, or the received domain name does not match, then the IBCF shall remove the P-Private-Network-Indication header field;

1B)
if the initiator of the request is understood from configured information to always send and receive private network traffic from this source, insert a P-Private-Network-Indication header field containing the domain name associated with that configured information;
1C)
remove its own SIP URI from the topmost Route header field;
2)
if the request is an INVITE request and the IBCF is configured to perform application level gateway and/or transport plane control functionalities, then the IBCF shall save the Contact, CSeq and Record-Route header field values received in the request such that the IBCF is able to release the session if needed;

2A)
If the request is a SUBSCRIBE and the IBCF does not need to act as B2BUA, based on operator policy, the IBCF shall determine whether or not to retain, for the related subscription, the SIP dialog state information and the duration information;

NOTE 1:
The event package name can be taken into account to decide whether or not the SIP dialog state and the subscription duration information needs to be retained.
NOTE 2:
The IBCF needs to insert its own URI in Record-Route of the initial SUBSCRIBE request and all subsequent NOTIFY requests if it decides to retain the SIP dialog state information.

2B)
if the request is an initial request for a dialog and local policy requires the application of IBCF capabilities in subsequent requests, perform record route procedures as specified in RFC 3261 [26];
2C)
if
-
the request is an initial request for a dialog, or a standalone request, and
-
the Request-URI contains an emergency service URN, i.e. a service URN with a top-level service type of "sos" as specified in RFC 5031 [69] and
-
a P-Private-Network-Indication valid within the trust domain is not included, and
-
based on local policy, no Route header field is remaining after step 1C) was executed,
then include a topmost Route header field set to the URI associated with an E-CSCF;
2D)
if the network uses the Resource-Priority header field to control the priority of emergency calls, the IBCF shall add a Resource-Priority header field containing a namespace of "esnet" as defined in RFC 7135 [197];
3)
void;
4)
if IBCF receives an initial request for a dialog or standalone transaction, that contains a single Route header field pointing to itself, and it is co-located with an I-CSCF, or it has a preconfigured I-CSCF to be contacted, then forward the request to that I-CSCF. Otherwise select an I-CSCF and forward the request to that I-CSCF. If the single Route header field of the request contains the "orig" parameter, the IBCF shall insert the "orig" parameter to the URI of the I-CSCF;
NOTE 3: The selection of an I-CSCF can lead to additional delays.

5)
if the request does not contain a Route header field or if it contains one or more Route header fields where the topmost Route header field does not contain the "orig" parameter, optionally – based on operator policy – append the "orig" parameter to the URI in the topmost Route header field of the next request sent from the IBCF to an entity of the IM CN subsystem for which it is an entry point;
NOTE 4: The appending of an "orig" parameter to the URI in the topmost Route header field enables an IM CN subsystem to perform originating services to the network that originated the initial request. The appending can be dependent on the network that originated the initial request as determined by e.g. origin IP address of the received request, etc.
6)
if services that require knowledge of the adjacent network are provided within the network for which the IBCF is acting as an entry point, based on operator policy, insert a Via "received-realm" header field parameter, as defined in RFC 8055 [208];
6A)
if the IBCF, acting as an entry point to a terminating visited network, PCRF based P-CSCF restoration procedures, 

-
the request contains a topmost Route header field pointing to a P-CSCF, and

-
the IBCF considers the P-CSCF is in a non-working state,


remove all entries in the Route header field and add a Route header field set to the URI associated with an alternative P-CSCF; and
NOTE 5:
How the SIP URI of the alternative P-CSCF is obtained by the IBCF is implementation dependent. The IBCF can make sure that selected P-CSCF support the PCRF based P-CSCF restoration procedures based on local configuration.

NOTE 6:
It is implementation dependent as to how the IBCF determines the P-CSCF is in non-working state.

7)
if the initiator of the request is understood to always send and receive private network traffic:

NOTE 7:
The IBCF can identify that a request is received from a source that always sends or receives private traffic by evaluating the TLS session or by other means.

a)
add the identity of the initiator in a P-Served-User header field as defined in RFC 5502 [133] as a SIP URI identifying the initiator;

NOTE 8:
The IBCF can retrieve the identity of the initiator from the subjectCommonName (CN) if it is not present in the subjectAltName in the certificates during the TLS session setup in accordance with the procedures of RFC 5280 [213] or by other means.

b)
if not already appended in 4) or 5) above, append the "orig" parameter to the URI in the topmost Route header field of the request sent from the IBCF to the entity of the IM CN subsystem for which it is an entry point; and

8)
if the request is an initial request and "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain:

-
remove any received "fe-identifier" header field parameter from the P-Charging-Vector header field; and

-
add an "fe-addr" element in an "fe-identifier" header field parameter to the P-Charging-Vector header field with its own address or identifier.
and forward the request according to RFC 3261 [26].

When the IBCF receives an INVITE request, the IBCF may require the periodic refreshment of the session to avoid hung states in the IBCF. If the IBCF requires the session to be refreshed, the IBCF shall apply the procedures described in RFC 4028 [58] clause 8.
NOTE 9:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

If the serving network supports HSS based P-CSCF restoration as specified in 3GPP TS 23.380 [7D], the IBCF is acting as an entry point to a terminating visited network and the IBCF does not receive any response within a configured time:

NOTE 10:
The configurable time needs to be less than timer B and timer F.

1)
to an initial INVITE request, then if the Route header field contains only one entry the IBCF shall in the 408 (Request Timeout) response include a Restoration-Info header field specified in subclause 7.2.11 containing the value "noresponse"; and

2)
to an initial non-INVITE request for a dialog, a standalone transaction or an unknown method that does not relate to an existing dialog, then if the Route header field contains only one entry the IBCF shall send a 504 (Server Time-out) response include a Restoration-Info header field specified in subclause 7.2.11 containing the value "noresponse".

NOTE 11:
The IBCF determines if it is acting as an entry point to a terminating visited network based on configuration or other data in the incoming request, or the "iotl" SIP URI parameter specified in RFC 7549 [225].

NOTE 12:
If there is only one entry in the Route header field it represents either an MSC server or a P-CSCF. The S-CSCF will use the g.3gpp.ics media feature tag to determine if it is the MSC server or the P-CSCF.

When the IBCF receives a response to an initial request (e.g. 183 or 2xx), the IBCF shall:

1)
store the values from the P-Charging-Function-Addresses header field, if present;
2)
remove the "fe-identifier" header field parameter from the P-Charging-Vector header field, if present; and
3)
remove the P-Charging-Function-Addresses header field prior to forwarding the message;

With the exception of 305 (Use Proxy) responses, the IBCF shall not recurse on 3xx responses. 

***** Next change *****
5.13.2.3
Initial requests
Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction; or

-
a request for an unknown method that does not relate to an existing dialog;

the ISC gateway function shall:

1)
if the request is an INVITE request, respond with a 100 (Trying) provisional response;

2)
remove the topmost entry from the Route header field in accordance with RFC 3261 [26] procedures for processing Route header fields, and then add as the topmost entry the URI of the application server associated with this ISC gateway function, followed by a next entry of a URI needed to reach this ISC gateway function from the application server;

3)
if the request is an INVITE request and the ISC gateway function is configured to perform application level gateway and/or transport plane control functionalities, save the Contact, CSeq and Record-Route header field values received in the request such that the ISC gateway function is able to release the session if needed;

4)
If the request is a SUBSCRIBE and the ISC gateway function does not need to act as B2BUA, based on operator policy, the ISC gateway function shall determine whether or not to retain, for the related subscription, the SIP dialog state information and the duration information;

NOTE 1:
The event package name can be taken into account to decide whether or not the SIP dialog state and the subscription duration information needs to be retained.
NOTE 2:
The ISC gateway function needs to insert its own URI in the Record-Route header field of the initial SUBSCRIBE request and all subsequent NOTIFY requests if it decides to retain the SIP dialog state information.
5)
if the request is an initial request for a dialog and local policy requires the application of ISC gateway function capabilities in subsequent requests, perform record route procedures as specified in RFC 3261 [26];
6)
if the recipient of the request is understood from configured information to always send and receive private network traffic from this source, remove the P-Private-Network-Indication header field containing the domain name associated with that saved information;

7)
store the values from the P-Charging-Function-Addresses header field, if present;
8)
if the request is an initial request and "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain; 
-
store the "fe-identifier" header field parameter of the P-Charging-Vector header field, and

-
remove the "fe-identifier" header field parameter from the P-Charging-Vector header field;
9)
remove some of the parameters from the P-Charging-Vector header field or the header field itself, depending on operator policy, if present; and
NOTE 3:
An example where an ISC-GW removes the P-Charging-Vector header field is where the request is forwarded to outside the trust domain.
10)
remove the P-Charging-Function-Addresses header fields, if present, prior to forwarding the message;
and forwards the request according to RFC 3261 [26].

NOTE 4:
If ISC gateway function processes a request without a pre-defined route (e.g. the subscription to reg event package originated by the AS), the next-hop address can be either obtained as specified in RFC 3263 [27A] or be provisioned in the ISC gateway function.

When the ISC gateway function receives an INVITE request, the ISC gateway function may require the periodic refreshment of the session to avoid hung states in the ISC gateway function. If the ISC gateway function requires the session to be refreshed, the ISC gateway function shall apply the procedures described in RFC 4028 [58] clause 8.

NOTE 5:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

When the ISC gateway function receives a response to any of the requests handled in this subclause, then the ISC gateway function shall:

1)
in the P-Charging-Vector header field, subject to operator policy, reinsert any parameters that were removed and stored. In addition, where the operator policy requires it, include on behalf of the supported application server a type 3 "term-ioi" header field parameter. This IOI may represent either the network of the ISC gateway function or the network providing the AS.

In responses, if "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain, the ISC gateway function acting as an exit point shall:

-
delete in the P-Charging-Vector header field any received "fe-identifier" header field parameter; and

-
add the stored"fe-identifier" to the P-Charging-Vector header field and include its own address or identifier as an "fe-addr" element of the "fe-identifier" header field parameter of the P-Charging-Vector header.
With the exception of 305 (Use Proxy) responses, the ISC gateway function shall not recurse on 3xx responses.
***** Next change *****
5.13.3.3
Initial requests

Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction; or

-
a request for an unknown method that does not relate to an existing dialog;

the ISC gateway function shall verify whether the request is arrived from a trusted domain or not. If the request arrived from an untrusted domain, then the ISC gateway function shall:
-
remove all P-Charging-Vector header fields and all P-Charging-Function-Addresses header fields the request may contain.

Upon receipt of:

-
an initial request for a dialog;

-
a request for a standalone transaction except the REGISTER request; or

-
a request for an unknown method that does not relate to an existing dialog;

the ISC gateway function shall:

1)
if the request is an INVITE request, respond with a 100 (Trying) provisional response;

2)
remove the topmost entry from the Route header field in accordance with RFC 3261 [26] procedures for processing Route header fields;

3)
if a P-Private-Network-Indication header field is included in the request, check whether the configured information allows the receipt of private network traffic from this source. If private network traffic is allowed, the ISC gateway function shall check whether the received domain name in any included P-Private-Network-Indication header field in the request is the same as the domain name associated with that configured information. If private network traffic is not allowed, or the received domain name does not match, then the ISC gateway function shall remove the P-Private-Network-Indication header field;

4)
if the initiator of the request is understood from configured information to always send and receive private network traffic from this source, insert a P-Private-Network-Indication header field containing the domain name associated with that configured information;
5)
if the request is an INVITE request and the ISC gateway function is configured to perform application level gateway and/or transport plane control functionalities, then the ISC gateway function shall save the Contact, CSeq and Record-Route header field values received in the request such that the ISC gateway function is able to release the session if needed;

6)
If the request is a SUBSCRIBE and the ISC gateway function does not need to act as B2BUA, based on operator policy, the ISC gateway function shall determine whether or not to retain, for the related subscription, the SIP dialog state information and the duration information; and
NOTE 1:
The event package name can be taken into account to decide whether or not the SIP dialog state and the subscription duration information needs to be retained.
NOTE 2:
The ISC gateway function needs to insert its own URI in the Record-Route header field of the initial SUBSCRIBE request and all subsequent NOTIFY requests if it decides to retain the SIP dialog state information.
7)
if the request is an initial request for a dialog and local policy requires the application of ISC gateway function capabilities in subsequent requests, perform record route procedures as specified in RFC 3261 [26];
When the ISC gateway function receives an INVITE request, the ISC gateway function may require the periodic refreshment of the session to avoid hung states in the ISC gateway function. If the ISC gateway function requires the session to be refreshed, the ISC gateway function shall apply the procedures described in RFC 4028 [58] clause 8.
NOTE 3:
Requesting the session to be refreshed requires support by at least one of the UEs. This functionality cannot automatically be granted, i.e. at least one of the involved UEs needs to support it.

When receiving an initial request and "fe-identifier" header field parameter of P-Charging-Vector header field is applied in the operator domain, the ISC gateway function acting as an entry point shall:

-
add an "fe-addr" element of the "fe-identifier" header field parameter to the P-Charging-Vector header field with its own address or identifier; and

-
delete in the P-Charging-Vector header field any received "fe-identifier" header field parameter.


When the ISC gateway function receives a response to an initial request (e.g. 183 or 2xx), the ISC gateway function shall:

1)
store the values from the P-Charging-Function-Addresses header field, if present;
2)
remove the "fe-identifier" header field parameter from the P-Charging-Vector header field, if present; and
3)
remove the P-Charging-Function-Addresses header field prior to forwarding the message.
With the exception of 305 (Use Proxy) responses, the ISC gateway function shall not recurse on 3xx responses.
***** End of changes *****
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