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***** First change *****
4.5.2
IM CN subsystem charging identifier (ICID)

The ICID is the session level data shared among the IM CN subsystem entities including ASs in both the calling and called IM CN subsystems. The ICID is used also for session unrelated messages (e.g. SUBSCRIBE request, NOTIFY request, MESSAGE request) for the correlation with CDRs generated among the IM CN subsystem entities.
The first IM CN subsystem entity involved in a SIP transaction will generate the ICID and include it in the "icid-value" header field parameter of the P-Charging-Vector header field in the SIP request. For a dialog relating to a session, this will be performed only on the INVITE request, for all other transactions, it will occur on each SIP request. See 3GPP TS 32.260 [17] for requirements on the format of ICID. The P-CSCF will generate an ICID for UE-originated calls. The I-CSCF will generate an ICID for UE-terminated calls if there is no ICID received in the initial request (e.g. the calling party network does not behave as an IM CN subsystem). The AS will generate an ICID when acting as an originating UA. The MGCF will generate an ICID for PSTN/PLMN originated calls. The MSC server will generate an ICID for ICS and SRVCC originated calls. Each entity that processes the SIP request will extract the ICID for possible later use in a CDR. The I-CSCF and S-CSCF are also allowed to generate a new ICID for UE-terminated calls received from another network.

There is also an ICID generated by the P-CSCF with a REGISTER request that is passed in a unique instance of P-Charging-Vector header field. The valid duration of the ICID is specified in 3GPP TS 32.260 [17].

The "icid-value" header field parameter is included in any request and response that includes the P-Charging-Vector header field. However, the P-Charging-Vector (and ICID) is not passed to the UE.
The ICID is also passed from the P-CSCF to the IP-CAN via PCRF. The interface supporting this operation is outside the scope of this document.

***** 2nd change *****
5.2.6.3.9
Subsequent request other than a target refresh request

When the P-CSCF receives from the UE subsequent requests other than a target refresh request (including requests relating to an existing dialog where the method is unknown), the P-CSCF shall:

1)
verify if the request relates to a dialog in which the originator of the request is involved:

a)
if the request does not relates to an existing dialog in which the originator is involved, then the P-CSCF shall answer the request by sending a 403 (Forbidden) response back to the originator. The P-CSCF will not forward the request. No other actions are required; or

b)
if the request relates to an existing dialog in which the originator is involved, then the P-CSCF shall continue with the following steps;

1A)
remove its own SIP URI from the top of the list of Route header fields;

2)
verify that the resulting list of Route header fields matches the list of Record-Route header fields constructed by inverting the order of the stored list of Record-Route header fields and removing its Record-Route header field from the list. This verification is done on a per URI basis, not as a whole string. If the verification fails, then the P-CSCF shall either:

a)
return a 400 (Bad Request) response; the P-CSCF shall not forward the request, and shall not continue with the execution of steps 3 onwards; or

b)
replace the Route header field value in the request with the list of Record-Route header fields constructed by inverting the order of the stored list of Record-Route header fields and removing its Record-Route header field from the list; 

3)
add a P-Charging-Vector header field with the "icid-value" header field parameter as follows:
a)
if the reqeust is for dialogs that are INVITE dialogs, the "icid-value" header field is set to the same "icid-value" header field parameter related to the dialog (i.e., the parameter value is included in initial INVITE request); or
b)
if the request is for dialogs that are not INVITE dialogs, the "icid-value" header field parameter is set to the populated value as specified in 3GPP TS 32.260 [17]; and
4)
for INVITE dialogs, replace the saved CSeq header field value received in the request such that the P-CSCF is able to release the session if needed;

before forwarding the request (based on the topmost Route header field), in accordance with the procedures of RFC 3261 [26].

***** 3rd change *****
5.2.6.4.4
Responses to an initial request for a dialog

When the P-CSCF receives any 1xx or 2xx response to the above request, the P-CSCF shall:

0A)
if the response is originated from a UE which the P-CSCF considers as priviledged sender, remove any P-Preferred-Identity header field, and skip step 1) below;

NOTE:
The P-CSCF determines if the UE is considered priviledged sender using based on the user-related policies provisioned to the P-CSCF (see subclause 5.2.6.1).

1)
remove any P-Preferred-Identity header field or P-Asserted-Identity header field, if present, and insert a P-Asserted-Identity header field with the saved public user identity from the P-Called-Party-ID header field that was received in the request, plus the display name if previously stored during registration, representing the originator of the response;

2)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If the verification fails, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request;

3)
verify that the list of URIs received in the Record-Route header field of the request corresponding to the same dialog is included, preserving the same order, as a subset of the Record-Route header field list of this response. This verification is done on a per URI basis, not as a whole string.

If the verification fails, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Record-Route header field values with those received in the request, and if a security association or TLS session exists, add its own Record-Route entry with its own SIP URI with the port number where it awaits subsequent requests from the calling party. The P-CSCF shall include in the Record-Route header field either:

-
the P-CSCF FQDN that resolves to its IP address; or

-
the P-CSCF IP address.

The P-CSCF shall remove the "comp" SIP URI parameter from the Record-Route header field.


If the verification is successful, the P-CSCF shall rewrite its own Record-Route entry to its SIP URI in a format that contains the port number where it awaits subsequent requests from the calling party. The P-CSCF shall include in the Record-Route header field either:

a)
the P-CSCF FQDN that resolves to its IP address; or

b)
the P-CSCF IP address.

The P-CSCF shall remove the "comp" SIP URI parameter from the Record-Route header field;


When adding its SIP URI to the Record-Route header field, the P-CSCF shall also copy  the flow token and the "ob" SIP URI parameter from the Route header field of the initial dialog-forming request destined for the UE to its SIP URI, if the Route header field contained these values;

4)
store the dialog ID and associate it with the private user identity and public user identity involved in the session; and

5)
if the response corresponds to an INVITE request, save the Contact, To, From and Record-Route header field value received in the response such that the P-CSCF is able to release the session if needed. If the Contact header field in the response to the INVITE request contains a GRUU and the INVITE request was not sent over a bidirectional flow as defined in RFC 5626 [92], the P-CSCF shall save the GRUU received in the Contact header field of the response and associate that GRUU with the UE IP address and the UE port, for the security association on which the INVITE request was sent such that the P-CSCF is able to release the session if needed. The UE port used for the association is determined as follows:

-
if IMS AKA or SIP digest with TLS is being used as a security mechanism, the UE protected server port for the security association on which the request was received; or

-
if SIP digest without TLS, NASS-IMS bundled authentication or GPRS-IMS-Bundled Authentication is being used as a security mechanism, the UE unprotected port on which the request was received;
6)
insert a P-Charging-Vector header field with the "icid-value" header field parameter in the response. The "icid-value" header field parameter is set to previously received value of "icid-value"header field in the corresponding request;
before forwarding the response in accordance with the procedures of RFC 3261 [26].

When the P-CSCF receives any other response to the above request, the P-CSCF shall:

1)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If these lists do not match, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request;

before forwarding the response in accordance with the procedures of RFC 3261 [26].

***** 4th change *****
5.2.6.4.6
Responses to a target refresh request for a dialog

When the P-CSCF receives a 1xx or 2xx response to the above request, the P-CSCF shall:

1)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If the verification fails, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request;

2)
if a security association or TLS session exists, rewrite its own Record-Route entry to the same value as for the response to the initial request for the dialog and remove the "comp" SIP URI parameter;

3)
replace the saved Contact header field value received in the response such that the P-CSCF is able to release the session if needed. If the Contact header field in the response to the target refresh request for a dialog contains a GRUU and target refresh request for a dialog was not sent over a bidirectional flow, the P-CSCF shall save the GRUU received in the Contact header field of the response and associate That GRUU with the UE IP address and the UE port, for the security association on which the target refresh request for a dialog was sent such that the P-CSCF is able to release the session if needed. The UE port used for the association is determined as follows:

-
if IMS AKA or SIP digest with TLS is being used as a security mechanism, the UE protected server port for the security association on which the request was received; or

-
if SIP digest without TLS, NASS-IMS bundled authentication or GPRS-IMS-Bundled Authentication is being used as a security mechanism, the UE unprotected port on which the request was received; and
4)
if the P-CSCF inserted the header field parameters into the Feature-Caps header field of the initial request for the dialog then when the response is forwarded in the same direction, the P-CSCF shall insert the header field parameters with the same parameter values in the Feature-Caps header field;
5)
insert a P-Charging-Vector header field with the "icid-value" header field parameter in the response. The "icid-value" header field parameter is set to previously received value of "icid-value"header field in the corresponding request;
before forwarding the response in accordance with the procedures of RFC 3261 [26].

When the P-CSCF receives any other response to the above request, the P-CSCF shall:

1)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If the verification fails, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request; and

2)
if a security association or TLS session exists, rewrite the IP address and the port number of its own Record-Route entry to the IP address and the port number where it awaits subsequent requests from the calling party and remove the "comp" SIP URI parameter;

before forwarding the response in accordance with the procedures of RFC 3261 [26].

***** 5th change *****
5.2.6.4.8
Responses to a request for a standalone transaction

When the P-CSCF receives any response to the above request, the P-CSCF shall:

1)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If these lists do not match, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request;

1A)
if the response is originated from a UE which the P-CSCF considers as priviledged sender, remove any P-Preferred-Identity header field, and skip step 2) below; and
NOTE:
The P-CSCF determines if the UE is considered priviledged sender using based on the user-related policies provisioned to the P-CSCF (see subclause 5.2.6.1)..

2)
remove any P-Preferred-Identity header field or P-Asserted-Identity header field, if present, and insert an P-Asserted-Identity header field with the saved public user identity from the P-Called-Party-ID header field of the request, plus the display name if previously stored during registration, representing the originator of the response;
3)
insert a P-Charging-Vector header field with the "icid-value" header field parameter in the response. The "icid-value" header field parameter is set to previously received value of "icid-value"header field in the corresponding request;
before forwarding the response in accordance with the procedures of RFC 3261 [26].

***** 6th change *****
5.2.6.4.10
Responses to a subsequent request other than a target refresh request

When the P-CSCF receives any response to the above request, the P-CSCF shall:

1)
verify that the list of Via header fields matches the saved list of Via header fields received in the request corresponding to the same dialog, including the P-CSCF Via header field value. This verification is done on a per Via header field value basis, not as a whole string. If these lists do not match, then the P-CSCF shall either:

a)
discard the response; or

b)
replace the Via header field values with those received in the request;
2)
insert a P-Charging-Vector header field with the "icid-value" header field parameter in the response. The "icid-value" header field parameter is set to previously received value of "icid-value"header field in the corresponding request;

before forwarding the response in accordance with the procedures of RFC 3261 [26].
***** 7th change *****
5.2.8.1.2
Release of an existing session

Upon:

1)
receipt of an indication that the radio/bearer resources are no longer available for a media negotiated in a session (e.g. an Rx interface message from PCRF) and if no SIP message removing the media for which resources are no longer available is received within an operator defined time after the reception of the indication;

2)
receipt of an indication that the signalling bearer is no longer available (e.g. an Rx interface message from PCRF); or 
3)
detecting that the SDP offer conveyed in a SIP response contained parameters which are not allowed according to the local policy (as specified in the subclause 6.2);

the P-CSCF shall release the respective dialog by applying the following steps:

1)
if the P-CSCF serves the calling user of the session, then the P-CSCF shall generate a BYE request destined for the called user based on the information saved for the related dialog, including:

-
a Request-URI, set to the stored Contact header field provided by the called user;

-
a To header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a From header field, set to the From header field value as received in the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the current CSeq value stored for the direction from the calling to the called user, incremented by one;

-
a Route header field, set to the routeing information towards the called user as stored for the dialog;

-
a Reason header field that contains:

-
a 503 (Service Unavailable) response code, if radio/bearer interface resources are no longer available; or

-
a 503 (Service Unavailable) response code, if the signalling bearer is no longer available; or

-
a 488 (Not Acceptable Here) response code, if a SDP offer conveyed in a SIP response contained parameters which are not allowed according to the local policy;

-
further header fields, based on local policy;
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request); and
-
send the generated BYE requests towards the called user;
2)
if the P-CSCF serves the calling user of the session and upon detecting that the SDP offer conveyed in a SIP response contained parameters which are not allowed according to the local policy (as specified in the subclause 6.2), then the P-CSCF shall generate an additional BYE request destined for the calling user based on the information saved for the related dialog, including:

-
a Request-URI, set to a contact address obtained from the stored Contact header field if provided by the calling user. If the stored Contact header field contains either a public or a temporary GRUU, the P-CSCF shall set the Request-URI either to:

a)
the stored UE IP address and the UE port associated with the respective GRUU, if the stored Contact header field contains either a public or a temporary GRUU and the bidirectional flow as defined in RFC 5626 [92] is not used for this session; or

b)
the UE IP address and UE port associated with the bidirectional flow that the P-CSCF uses to send the in-dialog requests toward the UE as defined in RFC 5626 [92];

-
a To header field, set to the From header field value as received in the initial INVITE request;

-
a From header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the current CSeq value stored for the direction from the called to the calling user, incremented by one;

-
a Route header field, set to the routeing information towards the calling user as stored for the dialog;

-
a Reason header field that contains a 488 (Not Acceptable Here) response code;
-
further header fields, based on local policy; and

-
send the BYE request either:

a)
to the contact address indicated in the Request-URI, if the dialog being released did not use the bidirectional flow to send the requests to the UE as defined in RFC 5626 [92]; or 

b)
over the same flow that the P-CSCF uses to send the in-dialog requests toward the UE as defined in RFC 5626 [92];
3)
If the P-CSCF serves the called user of the session, then the P-CSCF shall generate a BYE request destined for the calling user based on the information saved for the related dialog, including:

-
a Request-URI, set to the stored Contact header field provided by the calling user;

-
a To header field, set to the From header field value as received in the initial INVITE request;

-
a From header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the current CSeq value stored for the direction from the called to the calling user, incremented by one;

-
a Route header field, set to the routeing information towards the calling user as stored for the dialog;

-
a Reason header field that contains:

-
a 503 (Service Unavailable) response code, if radio/bearer interface resources are no longer available; or

-
a 488 (Not Acceptable Here) response code, if SDP payload contained parameters which are not allowed according to the local policy;

-
further header fields, based on local policy; 
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request); and

-
send the generated BYE requests towards the calling user;
4)
if the P-CSCF serves the called user of the session and upon detecting that the SDP offer conveyed in a SIP response contained parameters which are not allowed according to the local policy (as specified in the subclause 6.2), then the P-CSCF shall generate an additional BYE request destined for the called user based on the information saved for the related dialog, including:

-
a Request-URI, set to a contact address obtained from the stored Contact header field if provided by the called user. If the stored Contact header field contains either a public or a temporary GRUU, the P-CSCF shall set the Request-URI either to:

a)
the stored UE IP address and the UE port associated with the respective GRUU, if the stored Contact header field contains either a public or a temporary GRUU and the bidirectional flow as defined in RFC 5626 [92] is not used for this session; or

b)
the UE IP address and the UE port associated with the bidirectional flow that the P-CSCF uses to send the in-dialog requests toward the UE as defined in RFC 5626 [92];

-
a To header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a From header field, set to the From header field value as received in the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the current CSeq value stored for the direction from the calling to the called user, incremented by one;

-
a Route header field, set to the routeing information towards the called user as stored for the dialog;

-
a Reason header field that contains a 488 (Not Acceptable Here) response code;

-
further header fields, based on local policy; and

-
send the BYE request either:

a)
to the contact address indicated in the Request-URI, if the dialog being released did not use t the bidirectional flow to send the requests to the UE as defined in RFC 5626 [92]; or 

b)
over the same flow that the P-CSCF uses to send the in-dialog requests toward the UE as defined in RFC 5626 [92].
Upon receipt of the 2xx responses for the BYE requests, the P-CSCF shall delete all information related to the dialog and the related multimedia session.

***** 8th change *****
5.4.1.2.2F
Successful registration

If a 200 (OK) response is to be sent for a REGISTER request, the S-CSCF shall, in addition to any contents identified elsewhere in subclause 5.4.1.2, include:

a)
the list of received Path header fields;

b)
a P-Associated-URI header field containing the list of the registered distinct public user identity and its associated set of implicitly registered distinct public user identities. The first URI in the list of public user identities supplied by the HSS to the S-CSCF will indicate the default public user identity to be used by the S-CSCF. The public user identity indicated as the default public user identity must be a registered public user identity. The S-CSCF shall place the default public user identity as the first entry in the list of URIs present in the P-Associated-URI header field. The default public user identity will be used by the P-CSCF in conjunction with the procedures for the P-Asserted-Identity header field, as described in subclause 5.2.6.3. If the S-CSCF received a display name from the HSS for a public user identity, then the S-CSCF shall populate the P-Associated-URI header field entry for that public identity with the associated display name. The S-CSCF shall not add a barred public user identity to the list of URIs in the P-Associated-URI header field;

NOTE 1:
The P-Associated-URI header field lists only the public user identity and its associated set of implicitly registered public user identities that have been registered, rather than the list of user's URIs that may be either registered or unregistered as specified in RFC 3455 [52]. If the registered public user identity which is not barred does not have any other associated public user identities or wildcarded public user identities, the P-Associated-URI header field lists only the registered public user identity itself, rather than an empty P-Associated-URI header field as specified in RFC 3455 [52]. The P-Associated-URI header field does not list wildcarded public user identities.
c)
a Service-Route header field containing:

-
the SIP URI identifying the S-CSCF containing an indication that subsequent requests routed via this service route (i.e. from the P-CSCF to the S-CSCF) was sent by the UE using either the contact address of the UE or the registration flow and the associated contact address (if the multiple registration mechanism is used) that has been registered and are treated as for the UE-originating case. This indication may e.g. be in a URI parameter, a character string in the user part of the URI or be a port number in the URI. The S-CSCF shall use a different SIP-URI for each registration. If the multiple registration mechanism is used, the S-CSCF shall also use a different SIP-URI for each registration flow associated with the registration; and

-
if network topology hiding is required a SIP URI identifying an IBCF as the topmost entry;

d)
a P-Charging-Function-Addresses header field containing the values received from the HSS if the P-CSCF is in the same network as the S-CSCF. It can be determined if the P-CSCF is in the same network as the S-CSCF by the contents of the P-Visited-Network-ID header field included in the REGISTER request;

e)
a P-Charging-Vector header field containing the the "icid-value" header field parameter, "orig-ioi" header field parameter, if received in the REGISTER request and a type 1 "term-ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to the value received in the corresponding REGISTER request, the type 1 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter;

f)
a Contact header field listing all contact addresses for this public user identity, including all saved header field parameters and URI parameters (including all ICSI values and IARI values) received in the Contact header field of the REGISTER request,
g)
GRUUs in the Contact header field. If the REGISTER request contained a Required or Supported header field containing the value "gruu" then for each contact address in the Contact header field that has a "+sip.instance" header field parameter:

i)
add "pub-gruu" header field parameter containing the public GRUU representing (as specified in subclause 5.4.7A.2) the association between the public user identity from the To header field in the REGISTER request and the instance ID contained in the "+sip.instance" header field parameter;

ii)
if the Contact URI in the Contact header field does not contain a "bnc" URI parameter, then add a "temp-gruu" header field parameters. containing the most recently assigned temporary GRUU representing (as specified in subclause 5.4.7A) the association between the public user identity from the To header field in the REGISTER request and the instance ID contained in the "+sip.instance" header field parameter; and
iii)
if the S-CSCF supports RFC 6140 [191] and the Contact URI in the Contact header field contains a "bnc" URI parameter, then add a "temp-gruu-cookie" header field parameter containing a value generated as specified in RFC 6140 [191];
h)
if the received REGISTER request contained both a "reg-id" and "+sip.instance" header field parameters in the Contact header field, and the first URI within the Path header field contains the "ob" SIP URI parameter a Require header field with the "outbound" option-tag as described in RFC 5626 [92]; and
NOTE 2:
There might be other contact addresses available, that this UE or other UEs have registered for the same public user identity.

i)
if debugging configuration data exists for the address of record in the To header field, an empty P-Debug-ID header field;

and send the so created 200 (OK) response to the UE.
For all service profiles in the implicit registration set, the S-CSCF shall send a third-party REGISTER request, as described in subclause 5.4.1.7, to each AS that matches the Filter Criteria of the service profile from the HSS for the REGISTER event; and,

NOTE 3:
If this registration is a reregistration, the Filter Criteria already exists in the local data.
NOTE 4:
If the same AS matches the Filter Criteria of several service profiles for the event of REGISTER request, then the AS will receive several third-party REGISTER requests. Each of these requests will include a public user identity from the corresponding service profile.

The S-CSCF shall consider the public user identity being registered to be bound either to the contact address of the UE or to the registration flow and the associated contact address (if the multiple registration mechanism is used), as specified in the Contact header field, for the duration indicated in the registration expiration interval value.

***** 9th change *****
5.4.1.2.3
Abnormal cases - general
In the case that the expiration timer from the UE is too short to be accepted by the S-CSCF, the S-CSCF shall:

-
reject the REGISTER request with a 423 (Interval Too Brief) response, containing a Min-Expires header field with the minimum registration time the S-CSCF will accept.

On receiving a failure response to one of the third-party REGISTER requests, based on the information in the Filter Criteria the S-CSCF may:

-
abort sending third-party REGISTER requests; and

-
initiate network-initiated deregistration procedure. 

If the Filter Criteria does not contain instruction to the S-CSCF regarding the failure of the contact to the AS, the S-CSCF shall not initiate network-initiated deregistration procedure.

In the case that the REGISTER request from the UE contains multiple SIP URIs which are different addresses as Contact header field entries, the S-CSCF shall store: 

-
the entry in the Contact header field with the highest value of the "q" header field parameter; or 

-
an entry decided by the S-CSCF based on local policy; 

and include the stored entry in the 200 (OK) response.

In the case that the REGISTER request from the UE contains multiple SIP URIs which are the same addresses with the same value of the "q" Contact header field parameter, the S-CSCF shall not store multiple entries with the same "q" value but store one of the entries with the same "q" value based on local policy along with any entries that have different "q" values and include only the stored entries in the 200 (OK) response.

NOTE 1:
The UE can register multiple SIP URIs in the Contact header field simultanously, provided they all contain the same IP address and port number. In this case the S-CSCF behaviour is as defined RFC 3261 [26] (i.e multiple Contact header field entries are bound to the public user identity in the To header field and are returned in the 200 (OK) response).

NOTE 2:
If the timer reg-await-auth expires, the S-CSCF will consider the authentication to have failed. If the public user identity was already registered, the S-CSCF will leave it registered, as described in 3GPP TS 33.203 [19].

For any error response, the S-CSCF shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the REGISTER request and a type 1 "term-ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to the value received in the corresponding REGISTER request, the type 1 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field.

NOTE 3:
Any previously received "orig-ioi" header field parameter will be a type 1 IOI. The type 1 IOI identifies the visited network of the registered user.

If the Contact header field in the REGISTER request from the UE contains an invalid Contact URI as defined in RFC 6140 [191] (e.g., the Contact URI contains both a "bnc" and "user" URI parameter) then the S-CSCF shall reject the REGISTER request with a 400 (Bad Request) response.

***** 10th change *****
5.4.1.4.1
Normal cases

When S-CSCF receives a REGISTER request with the registration expiration interval value containing the value zero, the S-CSCF shall:

1)
verify that the REGISTER request is associated with an existing registered contact or an existing flow or, if the S-CSCF restoration procedures are supported by this S-CSCF, attempt to restore a contact or flow from HSS associated with the REGISTER request. If no associated contact or flow exists then the S-CSCF shall send a 481 (Call Leg/Transaction Does Not Exist) response to the UE and skip the remaining procedures in this subclause;

2)
if IMS AKA is in use as the security mechanism, check whether the "integrity-protected" header field parameter in the Authorization header field set to "yes", indicating that the REGISTER request was received integrity protected. The S-CSCF shall only proceed with the following steps if the "integrity-protected" header field parameter is set to "yes";

3)
if SIP digest without TLS or SIP digest with TLS is in use as a security mechanism, check whether the "integrity-protected" header field parameter in the Authorization header field set to "tls-yes" or "ip-assoc-yes", indicating that the REGISTER request was received from a previously registered user. If the "integrity-protected" header field parameter is set to "tls-pending", "ip-assoc-pending" or is not present the S-CSCF shall ensure authentication is performed as described in subclause 5.4.1.2.1 (and consequently subclause 5.4.1.2.1B or 5.4.1.2.1C) if local policy requires. The S-CSCF shall only proceed with the following steps if the "integrity-protected" header field parameter is set to "tls-yes", "ip-assoc-yes", or the required authentication is successfully performed if required by local policy;

4)
if NASS-IMS bundled authentication is in use as a security mechanism, only proceed with the following steps if the "integrity-protected" header field parameter in the Authorization header field does not exist or without an Authorization header field, and one or more Line-Identifiers previously received over the Cx interface, stored as a result of an Authentication procedure with the HSS, as described in 3GPP TS 29.228 [14], are available for the user;
4A)
if the security mechanism as described in subclause 5.4.1.2.2E is in use, check whether the "integrity-protected" header field parameter in the Authorization header field set to "auth-done". The S-CSCF shall only proceed with the following steps if the "integrity-protected" header field parameter is set to "auth-done";

5)
release all INVITE dialogs that include this user's contact addresses or the flows that are being deregistered, and where these dialogs were initiated by or terminated towards these contact addresses and the same public user identity found that was To header field that was received REGISTER request or with one of the implicitly registered public user identities by applying the steps listed in subclause 5.4.5.1.2;
6)
examine the Contact header field in the REGISTER request, and: 
a)
if the value "*" is not included in the Contact header field and:

i)
if the "reg-id" header field parameter is not included in the Contact header field, then:
-
remove the binding (i.e. deregister) between the public user identity found in the To header field together with the implicitly registered public user identities and the contact addresses specified in the REGISTER request. The S-CSCF shall only remove the contact addresses that were registered by this UE;

ii)
if the "reg-id" header field parameter and "+sip.instance" header field parameter are included in the Contact header field, and the UE supports multiple registrations (i.e. the "outbound" option tag is included in the Supported header field), then:

-
remove the binding (i.e. deregister) between the public user identity indicated in the To header field (together with the associated implicitly registered public user identities) and the flow identified by the "reg-id" header field parameter;

7)
if the S-CSCF receives a REGISTER request with the value "*" in the Contact header field and the value zero in the Expires header field, remove all contact addresses that were bound to the public user identity found in the To header field and have been registered by this UE identified with its private user identity;
8)
for all service profiles in the implicit registration set send a third-party REGISTER request, as described in subclause 5.4.1.7, to each AS that matches the Filter Criteria of the service profile from the HSS for the REGISTER event;

9)
if this is a deregistration request for the only public user identity currently registered with its associated set of implicitly registered public user identities (i.e. no other is registered) and there are still active multimedia sessions that includes this user's registered contact address, where the session was initiated by or terminated towards the contact with the registered contact address for that public user identity which is currently registered or with one of the implicitly registered public user identities, release only each of these multimedia sessions associated with the registered contact address by applying the steps listed in subclause 5.4.5.1.2. The S-CSCF shall only release dialogs associated to the multimedia sessions originated or terminated towards the registered user's contact address; and

10)
send a 200 (OK) response to a REGISTER request that contains:
-
a list of Contact header fields enumerating all contacts and flows that are currently registered, and all contacts that have been deregistered. For each contact address and the flow that has been deregistered, the Contact header field shall contain the contact address and the "reg-id" header field parameter that identifies the flow, if a flow was deregistered, and the associated information, and the registration expiration interval value shall be set to zero; and
-
a P-Charging-Vecotr header field with "icid-value" header field parameter. The "icid-value" header field parameter is set to the value received in the corresponding REGISTER request.
If all public user identities of the UE are deregistered, then the S-CSCF may consider the UE and P-CSCF subscriptions to the reg event package cancelled (i.e. as if the UE had sent a SUBSCRIBE request with an Expires header field containing a value of zero).

If the Authorization header field of the REGISTER request contained an "integrity-protected" header field parameter set to the value "no", the S-CSCF shall apply the procedures described in subclause 5.4.1.2.1.

On completion of the above procedures in this subclause and of the S-CSCF Registration/deregistration notification procedure with the HSS, as described in 3GPP TS 29.228 [14], for one or more public user identities, the S-CSCF shall update or remove those public user identities, their registration state and the associated service profiles from the local data. Based on operators' policy the S-CSCF can request the HSS to either be kept or cleared as the S-CSCF allocated to this subscriber. If emergency contacts are still registered for this subscriber, the S-CSCF requests the HSS to be kept as the S-CSCF allocated to this subscriber.
***** 11th change *****
5.4.2.1.1
Subscription to the event providing registration state

When an incoming SUBSCRIBE request addressed to S-CSCF arrives containing the Event header field with the reg event package, the S-CSCF shall:

1)
check if, based on the local policy, the request was generated by a subscriber who is authorised to subscribe to the registration state of this particular user. The authorized subscribers include:

-
all public user identities this particular user owns, that the S-CSCF is aware of, and which are not-barred;

-
all the entities identified by the Path header field (i.e. the P-CSCF to which this user is attached to); and

-
all the ASs listed in the initial filter criteria that are part of the trust domain;

NOTE 1:
The S-CSCF finds the identity for authentication of the subscription in the P-Asserted-Identity header field received in the SUBSCRIBE request.

1A) if the Request-URI of the SUBSCRIBE request identifies a public user identity that was implicitly registered using the registration procedures defined in RFC 6140 [191] and performs the functions of an external attached network, and the registration is currently active, then skip the remainder of the procedure in this subclause and route the SUBSCRIBE request to the UE performing the functions of an externally attached network using the procedures defined in subclause 5.4.3.3;

2)
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.

3)
generate a 2xx response acknowledging the SUBSCRIBE request and indicating that the authorised subscription was successful as described in RFC 3680 [43]. The S-CSCF shall populate the header fields as follows:

-
an Expires header field, set to either the same or a decreased value as the Expires header field in SUBSCRIBE request; and

- 
if the request originated from an ASs listed in the initial filter criteria, a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the SUBSCRIBE request, and a type 3 "term-ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to the value received in the corresponding SUBSCRIBE request, the type 3 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.


The S-CSCF may set the Contact header field to an identifier uniquely associated to the SUBSCRIBE request and generated within the S-CSCF, that may help the S-CSCF to correlate refreshes for the SUBSCRIBE dialog; and
NOTE 3:
The S-CSCF could use such unique identifiers to distinguish between UEs, when two or more users, holding a shared subscription, register under the same public user identity.

4)
determine the applicable private user identity as the private user identity included in a REGISTER request:

-
which created (implicitly or explictly) a binding of the public user identity in the Request-URI of the SUBSCRIBE request to an contact address; and

-
for which one of the following is true:

a)
the 200 (OK) response to the REGISTER request contained the Service-Route header field with the S-CSCF URI matching the URI in the top Route header field of the SUBSCRIBE request (i.e. the SUBSCRIBE request originated by a served UE); or

b)
the 200 (OK) response to the REGISTER request contained a Path header field with a URI matching the URI in the P-Asserted-Identity header field of the SUBSCRIBE request (i.e. the SUBSCRIBE request originated by a P-CSCF serving a UE).

NOTE 4:
If the URI in the P-Asserted-Identity header field of the initial SUBSCRIBE request matches URIs of several Path header fields (e.g. the SUBSCRIBE request is originated by Rel-7 P-CSCF), the applicable private user identity is not determined.

Afterwards the S-CSCF shall perform the procedures for notification about registration state as described in subclause 5.4.2.1.2.

If the SUBSCRIBE request originated from an AS listed in the initial filter criteria, for any final response that is not a 2xx response, the S-CSCF shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the SUBSCRIBE request and a type 3 "term-ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to the value received in the corresponding SUBSCRIBE request, the type 3 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

When the S-CSCF receives a subscription refresh request for a dialog that was established by the UE subscribing to the reg event package, the S-CSCF shall accept the request irrespective if the user's public user identity specified in the SUBSCRIBE request is either registered or has been deregistered.

***** 12th change *****
5.4.2.1.3
Subscription to the event providing debug state

When an incoming SUBSCRIBE request addressed to S-CSCF arrives containing the Event header field with the debug event package, the S-CSCF shall:

1)
check if, based on the local policy, the request was generated by a subscriber who is authorised to subscribe to the registration state of this particular user. The authorized subscribers include:

-
all public user identities this particular user owns, that the S-CSCF is aware of, and which are not-barred;

-
all the entities identified by the Path header field (i.e. the P-CSCF to which this user is attached to); and
-
all the ASs listed in the initial filter criteria that are part of the trust domain;
NOTE 1:
An AS acting as a proxy copies the P-Debug-ID header from an incoming to an outgoing request, and an AS acting as a B2BUA retrieves debugging configuration via the Sh interface, if Sh is available. Therefore, only an AS in a different network from the S-CSCF and acting as a B2BUA needs to subscribe to debug event.
NOTE 2:
The S-CSCF finds the identity for authentication of the subscription in the P-Asserted-Identity header field received in the SUBSCRIBE request.

2)
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present; and 

NOTE 3:
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.

3)
generate a 2xx response acknowledging the SUBSCRIBE request and indicating that the authorised subscription was successful as described in draft-dawes-sipping-debug [140]. The S-CSCF shall populate the header fields as follows:

-
an Expires header field, set to either the same or a decreased value as the Expires header field in SUBSCRIBE request; and
-
if the request originated from an ASs listed in the initial filter criteria, a P-Charging-Vector header field containing the the "icid-value" header field parameter, "orig-ioi" header field parameter, if received in the SUBSCRIBE request, and a type 3 "term‑ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to a value received in the corresponding SUBSCRIBE request, the type 3 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

The S-CSCF may set the Contact header field to an identifier uniquely associated to the SUBSCRIBE request and generated within the S-CSCF, that may help the S-CSCF to correlate refreshes for the SUBSCRIBE.

NOTE 4:
The S-CSCF could use such unique identifiers to distinguish between UEs, when two or more users, holding a shared subscription, register under the same public user identity.

Afterwards the S-CSCF shall perform the procedures for notification about debug configuration state as described in subclause 5.4.2.1.4.

For any final response that is not a 2xx response, the S-CSCF shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the SUBSCRIBE request and a type 3 "term-ioi" header field parameter. The S-CSCF shall set the "icid-value" header field parameter to a value received in the corresponding SUBSCRIBE request, the type 3 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

When the S-CSCF receives a subscription refresh request for a dialog that was established by the UE subscribing to the debug event package, the S-CSCF shall accept the request irrespective if the user's public user identity specified in the SUBSCRIBE request is either registered or has been deregistered.

***** 13rd change *****
5.4.5.1.2
Release of an existing session 

Upon receipt of a network internal indication to release an existing multimedia session, the S-CSCF shall:

1)
if the S-CSCF serves the calling user of the session, generate a BYE request destined for the called user based on the information saved for the related dialog, including:

-
a Request-URI, set to the stored Contact header field provided by the called user;

-
a To header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a From header field, set to the From header field value as received in the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the CSeq value that was stored for the direction from the calling to the called user, incremented by one;

-
a Route header field, set to the routeing information towards the called user as stored for the dialog;

-
a Reason header field that contains proper SIP response code;
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request sent towards the called UE);
-
further header fields, based on local policy;
-
treat the BYE request as if received directly from the calling user, i.e. the S-CSCF shall send the BYE request to the internal service control and based on the outcome further on towards the called user; and
2)
if the S-CSCF serves the calling user of the session, generate an additional BYE request destined for the calling user based on the information saved for the related dialog, including:

-
a Request-URI, set to a contact address obtained from the stored Contact header field if provided by the calling user. If the stored Contact header field contained either a public or a temporary GRUU, the S-CSCF shall set the Request-URI either to:

a)
the contact address bound to the respective GRUU, if the stored Contact header field did not include an "ob" SIP URI parameter; or 
b)
the contact address that the UE used to send the initial INVITE request, if the stored Contact header field included an "ob" SIP URI parameter;

NOTE 1:
Since the same public GRUU can be bound to multiple contact addresses of the UE that were registered as specified in RFC 5626 [92], the S-CSCF selects the contact address that the UE used to send the initial INVITE request.
-
a To header field, set to the From header field value as received in the initial INVITE request;

-
a From header field, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a Call-ID header field, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header field, set to the CSeq value that was stored for the direction from the called to the calling user, incremented by one – if no CSeq value was stored for that session the S-CSCF shall generate and apply a random number within the valid range for CSeqs;

-
a Route header field, set to the routeing information towards the calling user as stored for the dialog;

-
a Reason header field that contains proper SIP response code;
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request received from calling UE);
-
further header fields, based on local policy;

-
send the BYE request directly to the calling user.

3)
if the S-CSCF serves the called user of the session, generate a BYE request destined for the called user based on the information saved for the related dialog, including:

-
a Request-URI, set to a contact address that the S-CSCF uses to send the in-dialog requests towards the called UE as defined in RFC 5626 [92] and RFC 5627 [93];

-
a To header, set to the To header value as received in the 200 (OK) response for the initial INVITE request;

-
a From header, set to the From header value as received in the initial INVITE request;

-
a Call-ID header, set to the Call-Id header value as received in the initial INVITE request;

-
a CSeq header, set to the CSeq value that was stored for the direction from the calling to the called user, incremented by one;

-
a Route header, set to the routeing information towards the called user as stored for the dialog;

-
a Reason header that contains proper SIP response code;
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request sent towards the called UE);
-
further headers, based on local policy;

-
send the BYE request directly to the called user; and

4)
if the S-CSCF serves the called user of the session, generate an additional BYE request destined for the calling user based on the information saved for the related dialog, including:

-
a Request-URI, set to the stored Contact header field provided by the calling user;

-
a To header, set to the From header field value as received in the initial INVITE request;

-
a From header, set to the To header field value as received in the 200 (OK) response for the initial INVITE request;

-
a Call-ID header, set to the Call-Id header field value as received in the initial INVITE request;

-
a CSeq header, set to the CSeq value that was stored for the direction from the called to the calling user, incremented by one – if no CSeq value was stored for that session the BYE shall generate and apply a random number within the valid range for CSeqs;

-
a Route header field, set to the routeing information towards the calling user as stored for the dialog;

-
a Reason header field that contains proper SIP response code;
-
a P-Charging-Vector header field with the "icid-value" header field parameter related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request received from calling UE);
-
further headers, based on local policy;
-
treat the BYE request as if received directly from the called user, i.e. the S-CSCF shall send the BYE request to the internal service control and based on the outcome further on towards the calling user..

Upon receipt of the 2xx responses for both BYE requests, the S-CSCF shall release all information related to the dialog and the related multimedia session.

***** 14th change *****
5.5.3.1.2
Calls terminating in circuit-switched networks

When the MGCF receives an initial INVITE request with Supported header field indicating "100rel", the MGCF shall:

1)
store the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field, if present;

NOTE:
Any received "orig-ioi" header field parameter will be a type 2 IOI. The type 2 IOI identifies the sending network of the request message.

2)
send a 100 (Trying) response;

3)
after a matching codec is found or no codec is required at the MGW, send 183 "Session Progress" response:

-
set the Require header field to the value of "100rel";

-
store the values received in the P-Charging-Function-Addresses header field;

-
store the value of the "icid-value" header field parameter received in the P-Charging-Vector header field; and

-
insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the initial INVITE request and a type 2 "term-ioi" header field parameter. The MGCF shall set the "icid-value" header field parameter to a value received in the corresponding initial INVITE request, the type 2 "term-ioi" header field parameter to a value that identifies the network in which the MGCF resides and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

If a codec is required and the MGCF does not find an available matching codec at the MGW for the received initial INVITE request, the MGCF shall:

-
send 503 (Service Unavailable) response if the type of codec was acceptable but none were available; or

-
send 488 (Not Acceptable Here) response if the type of codec was not supported, and may include SDP in the message body to indicate the codecs supported by the MGCF/MGW.

Based upon local policy, the MGCF may support preferred ciruit carrier access (RFC 4694 [112]), if such routeing is applicable for the call.

NOTE:
Interworking of the "cic" tel-URI parameter, if present in a tel-URI or in the userinfo part of a SIP URI with user=phone Request-URI, to the circuit switched signalling protocol is described in 3GPP TS 29.163 [11B].

The MGCF may support resource priority in accordance with RFC 4412 [116] if required for a dialog. The MGCF shall use compatible namespace and priority levels to the capabilities supported in the CS network.

***** 15th change *****
5.7.1.1
Notification about registration status

The AS may support the REGISTER method in order to discover the registration status of the user. If a REGISTER request arrives and the AS supports the REGISTER method, the AS shall store the registration expiration interval value from the request and generate a 200 (OK) response or an appropriate failure response. For the success case, the 200 (OK) response shall contain a registration expiration interval value equal to the value received in the REGISTER request. The AS shall store the values received in P-Charging-Function-Addresses header field. Also, the AS shall store the values of the "icid-value" header field parameter and "orig-ioi" header field parameter if present in the P-Charging-Vector header field from the REGISTER request. The AS shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the REGISTER request and a type 3 "term-ioi" header field parameter in the response to REGISTER. The AS shall set the "icid-value" header field parameter to the value received in the corresponding REGISTER request, the type 3 "term-ioi" header field parameter to a value that identifies the service provider from which the response is sent and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

Upon receipt of a third-party REGISTER request, with the Content-Type header field or with a MIME body part's Content-Type header field set according to subclause 7.6 (i.e. "application/3gpp-ims+xml"), independent of the value or presence of the Content-Disposition header field or a MIME body part's Content-Type header field, independent of the value or presence of Content-Disposition parameters or MIME body part's Content-Disposition parameters, then the following treatment is applied: 

-
if the third-party REGISTER request includes an IM CN subsystem XML body with an <ims-3gpp> element, including a version attribute, with the <service-info> child element or a MIME body part containing an <ims-3gpp> element with a <service-info> XML child element as described in subclause 7.6, then the AS may retrieve the service information within the <service-info> XML child element of the <ims-3gpp> element.

Upon receipt of a third-party REGISTER request, with the Content-Type header field or with a body part's Content-Type header field set to "message/sip" and including a "message/sip" MIME body of the incoming REGISTER request, or the 200 (OK) response to the incoming REGISTER request then the AS may retrieve information from the "message/sip" MIME body or body part.

Upon receipt of a third-party REGISTER request, the AS may subscribe to the reg event package for the public user identity registered at the user's registrar (S-CSCF) as described in RFC 3680 [43].

On sending a SUBSCRIBE request, the AS shall populate the header fields as follows:

a)
a Request-URI set to the resource to which the AS wants to be subscribed to, i.e. to a SIP URI that contains the public user identity of the user that was received in the To header field of the third-party REGISTER request;

b)
a From header field set to the AS's SIP URI;

c)
a To header field, set to a SIP URI that contains the public user identity of the user that was received in the To header field of the third-party REGISTER request;

d)
an Event header field set to the "reg" event package;

e)
a P-Asserted-Identity header field set to the SIP URI of the AS; and

NOTE 1:
The S-CSCF expects the SIP URI used in the P-Asserted-Identity header field to correspond to the SIP URI, which identified this AS in the initial filter criteria of the user to whose registration state the AS subscribes to.

f)
a P-Charging-Vector header field with the "icid-value" header field parameter populated as specified in 3GPP TS 32.260 [17] and a type 3 "orig-ioi" header field parameter. The type 3 "orig-ioi" header field parameter identifies the service provider from which the request is sent. The AS shall not include the type 3 "term-ioi" header field parameter.

Upon receipt of a 2xx response to the SUBSCRIBE request, the AS shall store the information for the so established dialog and the expiration time as indicated in the Expires header field of the received response.

Upon receipt of any response, the AS shall store the value of the "term-ioi" header field parameter received in the P-Charging-Vector header field if present. 

NOTE 2:
Any received term-ioi parameter will be a type 3 term-ioi. The type 3 term-ioi identifies the network operator from which the response was sent.

NOTE 3:
Upon receipt of a NOTIFY request with all <registration> element(s) having their state attribute set to "terminated" (i.e. all public user identities are deregistered) and the Subscription-State header field set to "terminated", the AS considers the subscription to the reg event package terminated, i.e. as if the AS had sent a SUBSCRIBE request with an Expires header field containing a value of zero.

Upon receipt of a NOTIFY request, the AS shall store the value of the "orig-ioi" header field parameters if present in the P-Charging-Vector header field. The AS shall insert a P-Charging-Vector header field in the response to the NOTIFY rquest containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the NOTIFY request and a type 3 "term-ioi" header field. The AS shall set the "icid-value" header field parameter to the value received in the corresponding NOTIFY request, the type 3 "term-ioi" header field parameter to a value that identifies the service provider from which the response is sent and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter. 

***** 16th change *****
5.7.2
Application Server (AS) acting as terminating UA, or redirect server

When acting as a terminating UA the AS shall behave as defined for a UE in subclause 5.1.4, with the exceptions identified in this subclause.

The AS, although acting as a UA, does not initiate any registration of its associated addresses. These are assumed to be known by peer-to-peer arrangements within the IM CN subsystem.

If the AS requires knowledge of the served user it shall determine the served user according to the applicable procedure in subclause 5.7.1.3A.

An AS acting as redirect server shall propagate any received IM CN subsystem XML message body in the redirected message.

When an AS acting as a terminating UA generates a subsequent request that does not relate to an INVITE dialog, the AS shall insert a P-Charging-Vector header field with the "icid-value" header field parameter populated as specified in 3GPP TS 32.260 [17].
When an AS acting as a terminating UA generates a subsequent request that relate to an INVITE dialog, the AS shall insert a P-Charging-Vector header field with the "icid-value" header field related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request).
When the AS acting as terminating UA receives an initial request for a dialog or a request for a standalone transaction, the AS shall store the value of the "icid-value" header field parameter and the value of the "orig-ioi" header field parameters received in the P-Charging-Vector header field if present.

NOTE:
Any received orig-ioi parameter will be a type 3 orig-ioi. The orig-ioi identifies the network operator from which the request was sent.

When the AS acting as terminating UA generates a response to an initial request for a dialog or a request for a standalone transaction, the AS shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the request and a type 3 "term-ioi" header field parameter. The AS shall set the "icid-value" header field parameter to the value received in the corresponding request, the type 3 "term-ioi" header field parameter to a value that identifies the service provider from which the response is sent and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter.

If resource priority in accordance with RFC 4412 [116] is required for a dialog, then the AS shall include the Resource-Priority header field in all requests associated with that dialog.

***** 17th change *****
5.7.3
Application Server (AS) acting as originating UA

In order to support an AS acting as an originating UA, the AS has to be within the same trust domain as the S-CSCF to which requests will be sent.

When acting as an originating UA the AS shall behave as defined for a UE in subclause 5.1.3, with the exceptions identified in this subclause.

The AS, although acting as a UA, does not initiate any registration of its associated addresses and does not participate in any authentication procedures defined for a UE. These are assumed to be known by peer-to-peer arrangements within the IM CN subsystem.

When an AS acting as an originating UA generates an initial request for a dialog or a request for a standalone transaction, the AS shall insert a P-Charging-Vector header field with the "icid-value" header field parameter populated as specified in 3GPP TS 32.260 [17] and a type 3 "orig-ioi" header field parameter. The AS shall set the type 3 "orig-ioi" header field parameter to a value that identifies the service provider from which the request is sent. The AS shall not include the type 3 "term-ioi" header field parameter. 

NOTE 1:
The AS can retrieve CDF and/or ODF addresses from HSS on Sh interface.

When the AS acting as an originating UA receives any response to an initial request for a dialog or a request for a standalone transaction, the AS shall store the value of the "term-ioi" header field parameter received in the P-Charging-Vector header field if present.

NOTE 2:
Any received "term-ioi" header field parameter will be a type 3 IOI. The type 3 IOI identifies the network operator from which the response was sent.

When an AS acting as an originating UA generates a subsequent request that does not relate to an INVITE dialog, the AS shall insert a P-Charging-Vector header field with the "icid-value" header field parameter populated as specified in 3GPP TS 32.260 [17].
When an AS acting as an originating UA generates a subsequent request that relate to an INVITE dialog, the AS shall insert a P-Charging-Vector header field with the "icid-value" header field related to the dialog (i.e. the parameter value is included in the corresponding initial INVITE request).
The AS shall extract charging function addresses from any P-Charging-Function-Addresses header field that is received in any 1xx or 2xx responses to the requests.

The AS may also indicate that the proxies should not fork the request by including a "no-fork" directive within the Request-Disposition header field in the request as described in RFC 3841 [56B].

When sending any initial request, an identity is needed that will correlate with the service profile to be used at the S-CSCF. If the identity for that service profile corresponds to the value to be used to identify the caller to the destination user, include the identity in the P-Asserted-Identity header field. If the identity for that service profile does not correspond to the value to be used to identify the caller to the destination user, and the P-Served-User header field is supported by the S-CSCF, include the identity in the P-Served-User header field. This leaves the P-Asserted-Identity header field for the identity to be used to identify the caller to the destination user. If the identity for that service profile matches a wildcarded identity and the P-Profile-Key header field is supported by the AS, include the wildcarded identity in the P-Profile-Key header field.
When sending an initial request on behalf of a PSI that is hosted by the AS, the AS shall:

-
insert a Request-URI as determined by the service logic;

-
insert a P-Asserted-Identity header field and possibly a P-Served-User header field containing the PSI as indicated earlier in this subclause;

-
if the AS is not able to resolve the next hop address by itself or the operator policy does not allow it, insert a Route header field pointing either to the S-CSCF where the PSI is hosted, or to the entry point of the home network of the PSI or to the transit function. The AS shall append the "orig" parameter to the URI in the topmost Route header field; and
NOTE 3:
The address of the S-CSCF hosting the PSI can be obtained by querying the HSS on the Sh interface.

NOTE 4:
AS can only send the initial request to the entry point of the home network of the PSI only if the AS can assume (e.g. based on local configuration) that the receiving entry point will be able to process the request as an originating request.

-
if the AS is able to resolve the next hop address by itself and the operator policy allows it, forward the originating request directly to the destination without involving any S‑CSCF in the originating IM CN subsystem.

When sending an initial request on behalf of a public user identity, the AS shall: 
-
insert a Request-URI as determined by the service logic;

-
insert a P-Asserted-Identity header field and possibly a P-Served-User header field containing the public user identity as indicated earlier in this subclause;

-
if the AS intends to send the originating request to the home network of the public user identity or the operator policy requires it, insert a Route header field pointing to the S-CSCF where the public user identity on whose behalf the request is generated is registered or hosted (unregistered case) or to the entry point of the public user identity's network. The AS shall append the "orig" parameter to the URI in the topmost Route header field; and
NOTE 5:
The address of the S-CSCF can be obtained either by querying the HSS on the Sh interface or during third-party registration.

NOTE 6:
AS can send the initial request to the entry point of the public user identity's network or to the entry point of the home network of the PSI only if the AS can assume (e.g. based on local configuration) that the receiving entry point will be able to process the request as an originating request.

-
if the AS intends to send the originating request directly to the terminating network and the operator policy allows it, forward the originating request directly to the destination without involving any S‑CSCF in the originating IM CN subsystem.

When sending an initial request to a served public user identity, the AS shall insert:

-
a Request-URI containing the served public user identity;

-
a P-Asserted-Identity as determined by the service logic (e.g. the URI of the AS or the URI of the entity that triggered the SIP request, if the sending of the initial request is triggered by a non-SIP request); and

-
a Route header field pointing to the S-CSCF where the public user identity to whom the request is generated is registered or hosted (unregistered case) or to the entry point of the public user identity's network. The AS shall not append the "orig" parameter to the URI in the topmost Route header field.
NOTE 7:
The address of the S-CSCF can be obtained either by querying the HSS on the Sh interface or during third-party registration.

The AS can indicate privacy of the P-Asserted-Identity in accordance with RFC 3323 [33], and the additional requirements contained within RFC 3325 [34].

Where privacy is required, in any initial request for a dialog or request for a standalone transaction, the AS shall set the From header field to "Anonymous" as specified in RFC 3261 [26].

NOTE 8:

The contents of the From header field cannot be relied upon to be modified by the network based on any privacy specified by the user either within the AS indication of privacy or by network subscription or network policy. Therefore the AS includes the value "Anonymous" whenever privacy is explicitly required. 

If resource priority in accordance with RFC 4412 [116] is required for a dialog, then the AS shall include the Resource-Priority header field in all requests associated with that dialog.

***** 18th change *****
5.11.4.1
Subscription to the event providing dialog state

When an incoming SUBSCRIBE request addressed to the E-CSCF arrives containing the Event header field with the dialog event package, the E-CSCF shall:

1)
based on the local policy, check if the request was generated by a subscriber who is authorised to subscribe to the registration state of this particular user. The authorized subscribers include:

-
all the LRFs that belong to the same network operator.


If the requester is not authorised, the E-CSCF shall reject the request with an appropriate 4xx – 6xx response; 
2)
store the value of the "icid-value" header field parameter and the value of the "orig-ioi" header field parameter received in the P-Charging-Vector header field if present; and 

NOTE:
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.

3)
generate a 2xx response acknowledging the SUBSCRIBE request and indicating that the authorised subscription was successful as described in RFC 4235 [171]. The E-CSCF shall populate the header fields as follows:

-
an Expires header field, set to either the same or a decreased value as the Expires header field in the SUBSCRIBE request; and

-
a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the SUBSCRIBE request, and a type 3 "term-ioi" header field parameter. The E-CSCF shall set the "icid-value" header field parameter to the value received in the corresponding SUBSCRIBE request, the type 3 "term-ioi" header field parameter to a value that identifies the sending network of the response and the "orig-ioi" header field parameter is set to the previously received value of the "orig-ioi" header field parameter.
The E-CSCF may set the Contact header field to an identifier uniquely associated to the SUBSCRIBE request and generated within the E-CSCF, that may help the E-CSCF to correlate refreshes for the SUBSCRIBE.

Afterwards the E-CSCF shall perform the procedures for notification about dialog state as described in subclause 5.11.4.2.

When the E-CSCF receives a subscription refresh request for a dialog that was established by the UE subscribing to the dialog event package, the E-CSCF shall accept the request.

***** 19th change *****
5.12.2
Treatment of incoming initial requests for a dialog and standalone requests

The LRF shall respond to all received initial requests for a dialog, and to all standalone requests, as a redirect server as defined in subclause 8.3 of RFC 3261 [26] with the following additions:

1)
the LRF shall generate a 300 (Multiple Choices) response to all such requests;

2)
the LRF shall set the Contact header field of the response to a list (one or more) address(es) of PSAP(s), selected according to network operator policy;

NOTE 1:
The mechanisms for selection of PSAP addresses are outside the scope of this specification, but can be based on a variety of input information including the value of the URN included in the Request-URI of the request, the value of the Geolocation header field and Geolocation-Routing header field received in the request, the value of the P-Access-Network-Info header field received in the request, any location known at the LRF for the requesting user as identified by the P-Access-Network-Info header field.

2A)
if the location is retrieved using information from the Geolocation header field, and if:

-
the Geolocation-Routing header field is present, and includes a value not allowing routing of the request based on user location information;

-
the Geolocation-Routing header field is present, and includes a value unknown to the LRF; or

-
the Geolocation-Routing header field is not present;

the LRF shall not use the location retrieved from the Geolocation header field when selecting PSAP(s);
3)
the LRF shall insert a P-Charging-Vector header field containing the "icid-value" header field parameter, the "orig-ioi" header field parameter, if received in the request and a type 3 "term-ioi" header field parameter. The LRF shall set the "icid-value" header field parameter to the value received in the corresponding request, the type 3 "term-ioi" header field parameter to a value that identifies the service provider from which the response is sent and the "orig-ioi" header field parameter is set to the previously received value of "orig-ioi" header field parameter;
4)
optionally, generate a reference identifier and set the P-Asserted-Identity header field encoded as a header field of the URI in the Contact header field to this value in each included Contact header field URI associated with a PSAP. The LRF shall maintain state for any generated reference identifier. If the LRF uses a SIP URI (or any other permitted URI scheme other than tel URI) as the reference identifier, the LRF has the responsibility of ensuring (e.g. by configuration) that the emergency request is being routed to an IP connected PSAP. Subclause 5.12.3.1 defines a means of maintaining the state of the reference identifier. If required by operator policy governing the indication to PSAPs that a UE does not have sufficient credentials (e.g. determined by national regulatory requirements applicable to emergency services), the reference identifier shall not be equal to a non-dialable callback number used to indicate the UE does not have credentials;
NOTE 2:
The reference identifier is used to correlate information requested over the Le interface (see 3GPP TS 23.167 [4B]) and is not needed if the Le interface is not used. The protocol at the Le interface is not defined in this release.

NOTE 3:
The reference identifier is managed by the RDF or the LRF. If the RDF manages the reference identifier, the LRF obtains the a reference identifier from the RDF. In some regional systems, this reference identifier is the ESQK.
5)
if required by operator local policies, the LRF shall include a message/external-body MIME type as specified in RFC 4483 [186] with:

a)
"access-type" MIME type parameter containing "URL"; and

b)
"URL" MIME type parameter containing an HTTP or HTTPS URI identifying a PIDF location object as defined in RFC 4119 [90]; and
6)
if required by operator local policies, the LRF shall include geographical information, encoded as header fields of the URI in a Contact header field of the 300 (Multiple Choices) response, in the following way:

a)
if operator policy indicates location-by-reference is to be used:

i.
a Geolocation-Routing header field with value "yes"; and

ii.
a Geolocation header field that contains an HTTP URI or a HTTPS URI associated with a location-by-reference, as defined in RFC 6442 [89]; and
b)
if operator policy indicates location-by-value is to be used:

i.
a Geolocation-Routing header field with value "yes";

ii.
Geolocation header field with value associated with the location-by-value;

iii.
a header field with hname "body" and with a value that contains an escape encoded MIME body of multipart/mixed MIME type containing:

-
the MIME body from the received request; and
-
the geographical location information as PIDF location object in accordance with RFC 4119 [90]; and
iv.
a Content-Type header field with multipart/mixed MIME type.
NOTE 4:
The mechanisms for selection of PSAP addresses are outside the scope of this specification. See note 1.

NOTE 5:
The body of the received request can include a PIDF location object and SDP.

***** End of changes *****
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