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	It is proposed that P-CSCF adds during registration an indication for MTC to its own entry in the Path header. When receiving a MTC message, the topmost Route header entry is a copy of this Path header entry.

The same is proposed for the S-CSCF. 
Additional minor re-structuring and clarifications are made to the registration section for the S-CSCF (5.4.1.2). 
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	Other comments:
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	As the adoption of the IETF SIP replacements for the currently in 3GPP used Path header, these changes are written for the “old” Path-header. The related changes can be done in a revision, if 3GPP CN1 decides to adopt the two new headers (which is strongly recommended by the author).
The registration sections for P-CSCF and especially S-CSCF need detailed re-work – the minor changes made in this contribution are only done in order to gain the MO/MT case determination functionality.


5.2.2
Registration

When the P-CSCF receives a REGISTER request from the UE that pertains to a given public user identity, the P-CSCF shall:

1)
insert a Path header in the request including an entry containing 
-
the SIP URL identifying the P-CSCF;
-
an indication that requests routed in this direction of the path (i.e. from the S-CSCF to the P-CSCF) shall be treated as for the mobile terminating case;
2)
insert a Require header and a Proxy-Require header both containing the option tag "path";

3)
if the REGISTER request was received with a valid integrity check, add information to the REGISTER request to indicate that the REGISTER request was received with a valid integrity check; and

Editor's Note : The exact mechanism for this is FFS.

4)
determine the I-CSCF of the home network and forward the request to that I-CSCF.

When the P-CSCF receives a 200 OK response to a REGISTER request, the P-CSCF shall check the value of the Expires header field and/or Expires parameter in the Contact header. When the value of the Expires header field and/or expires parameter in the Contact header is different than zero, then the P-CSCF shall:

1)
remove its SIP URL from the list of Path headers, reverses the order of the list and save the resulting list of Path headers. This list shall be stored during the entire registration period of the respective public user identity. This list shall be used to preload the routeing information into the initial requests originated by the UE. If this registration is a reregistration, the P-CSCF shall replace the already existing Path headers with the new list;

2)
associate the Path header information with the registered public user identity;

3)
remove the list of Path headers and "path" option-tags from the 200 OK response before forwarding the response to the UE.

When the P-CSCF receives a 401 Unauthorized response to a REGISTER request, the P-CSCF shall remove and store the CK and IK values contained in the 401 Unauthorized response. The 401 Unauthorized response shall be forwarded to the UE if and only if the CK and IK have been removed.

Editor's Note: The P-CSCF behaviour when 3xx or 4xx responses other than 401 Unauthorized are received is FFS.

Editor's Note: The text above assumes that public user identities are registered one by one. Public user identity might need to be changed to Service Profile in the case when public user identities can be implicitly registered. 

NOTE:
The P-CSCF will maintain two Route lists. The first Route list - created during the registration procedure - is used only to pre-load the routeing information into the initial INVITE request that originated at the UE. This list is valid during the entire registration of the respective public user identity. The second Route list - constructed from the Record Route headers in the initial INVITE and associated response - is used during the duration of the call. Once the call is terminated, the second Route list is discarded.

When the P-CSCF receives a 420 Bad Extension response to the above REGISTER request, the P-CSCF shall check the value of the Unsupported header field. When the value of the Unsupported header field is path, the P-CSCF shall take OA&M actions to indicate an error, in addition to passing on the 420 response to the UE. In all other cases, the P-CSCF shall proxy the 420 Bad Extension response.

5.2.6.2
Determination of mobile-originated or mobile-terminated case

Upon receipt of an initial request or a refresh request or a stand-alone transaction, the P-CSCF shall 

-
perform the procedures for the mobile terminating case as described in clause 5.2.6.4 if the topmost Route header entry contained the indication for mobile terminating calls, which was added to the Path header entry of the P-CSCF during registration (see clause 5.2.2);

· perform the procedures for the mobile originating case as described in clause 5.2.6.3 if this indication is not included in the topmost Route header entry.

5.4.1.2.1
Normal procedures

When the S-CSCF receives a REGISTER request, the S-CSCF shall verify that the "path" option-tag is contained in the Proxy-Require header. If the "path" option-tag is present, the S-CSCF shall store the information contained in the Path header so that it can be used for mobile terminated requests.

Editor's Note: If the S-CSCF receives a Path header without the "path" option tag in the Proxy-Require header, we have an error condition in the I-CSCF. The I-CSCF behavior for this scenario is FFS.

The S-CSCF shall:

1)
check the existence of a Path header in the request;

Editor's note: The action S-CSCF has to take when a Path header is not present in the request is FFS.

-

2)
save the Contact header value for the entire duration of the registration;

3)
construct a list of preloaded Route headers from the list of entries in the Path header. The order in the lists is preserved;


4)
save the list of preloaded Route headers for the entire duration of the registration;

NOTE 1:
If this registration is a reregistration, then a list of pre-loaded Route headers will already exist. The new list replaces the old list.

Upon receipt of a successful response from the HSS for the authentication procedure the S-CSCF shall

1)
check whether the message contains information indicating that it was received with a valid integrity check by the P-CSCF;

2)
bind the contact information, indicated in the Contact header of the received REGISTER request, to the explicitly registered public user identity, which was indicated in the To header of  the received REGISTER request and to all those public user identities that were automatically / implicitly registered, as indicated by th HSS;

NOTE 2:
There might be more then one contact information available for one public user identity.

3)
bind the received contact information to the preloaded that were constructed from the Path headers which were received in the same REGISTER message as that contact information;
Afterwards the S-CSCF shall construct a 200 OK response for the received REGISTER request and shall include
1)
an expiration time, using one value provided within the S-CSCF, according to the local policy of the network, if this expiration time is shorter than the requested expiry time received from the UE;

2)
the list of received Path headers with an additional entry at the top of that list which indicates 
-
the SIP URL identifying the S-CSCF;

-
an indication that requests routed in this direction of the path (i.e. from the P-CSCF to the S-CSCF) shall be treated as for the mobile originating case;

Editor's Note: The method by which the P-CSCF indicates this is FFS.

Afterwards the S-CSCF shall send a third-party REGISTER request, as described in subclause 5.4.1.7, to each Application Server that matches the Filter Criteria from the HSS for the REGISTER event.

On receiving a failure response to one of the third-party REGISTER requests, the S-CSCF may initiate network-initiated deregistration procedure based on the information in the Filter Criteria. If the Filter Criteria does not contain instruction to the S-CSCF regarding the failure of the contact to the Application Server, the S-CSCF shall not initiate network-initiated deregistration procedure.

The S-CSCF may require authentication of the user for any REGISTER request, and shall always require authentication for initial registration. The information that a REGISTER has a valid integrity check may be used as part of the decision to authenticate the registration. The S-CSCF shall request authentication by responding to the REGISTER request with a 401 Unauthorized with:

-
the Authorization header containing the authentication parameters (RAND, AUTN, CK and IK).

5.4.3.1
Determination of mobile-originated or mobile-terminated case

Upon receipt of an initial request or a refresh request or a stand-alone transaction, the S-CSCF shall 

-
perform the procedures for the mobile originating case as described in clause 5.4.3.2 if the topmost Route header entry contained the indication for mobile originating calls, which was added to the Path header entry of the S-CSCF during registration (see clause 5. 4.1.2);

-
perform the procedures for the mobile terminating case as described in clause 5.4.3.3 if this indication is not included in the user part of the Request URI.
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