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1 Background

During RILTE #57 meeting (doc 111 rev 3), a discussion had been triggered in RILTE regarding the routing of the SUBSCRIBE request generated by the P-CSCF to next hop. 

At the end of the registration procedure, the P-CSCF and the UE should subscribe to registration and the debug event packages for the registered user. 

The SUBSCRIBE generated by the UE is routed to next hop using the pre-loaded Route header which is created from the Service-route header in the 200 OK response to the REGISTER and containing the S-CSCF address as for all subsequent requests initiating a dialog or a standalone transaction.

However according to the description in section 5.2.3 in 3GPP TS 24.229, the SUBSCRIBE generated by the P-CSCF does not contain this pre-loaded Route header. The request will be routed based on request-URI, which will be the SIP URI that is the default IMPU of the user. 

In a roaming case, if this URI doesn’t include the operator domain name in a routable format (e.g. mnc015.mcc234.3gppnetwork.org), the SUBSCRIBE request generated by the P-CSCF will not be able to be routed to the next hop (i.e. IBCF).

In the LS C1-171297 sent to CT1, NG/RILTE kindly asks 3GPP CT1 to clarify how the P-CSCF SUBSCRIBE procedure is routed such as described above, and to evaluate possible enhancements to avoid the constraints of user default IMPU.  
2 Current procedures
Comparing UE procedures and P-CSCF, we can see some differences:

· UE procedure:

· UE stores the Service-Route values: When the UE receives a 200OK to the REGISTER, the UE shall store the list of service route values contained in the Service-Route header field and NOTE 11 clarify that the UE will use the stored list of service route values to build a proper preloaded Route header field for new dialogs and standalone transactions (other than REGISTER method). [described in §5.1.1.2.1]
· UE uses the preloaded route from the Service-Route to route the SUBSCRIBE: The UE sends the SUBSCRIBE to the user’s registration state, as for all method excluding REGISTER, the UE shall build a proper preloaded Route header field value for all new dialogs and standalone transactions. The UE shall build a list of Route header field values with the values received in the Service-Route header field saved from the 200 (OK) response to the last registration or re-registration of the public user identity with associated contact address. [described in §5.1.2A.1.1]
· P-CSCF procedure:

· P-CSCF stores the Service-Route values: The P-CSCF shall support the Service-Route header field. The Service-Route header field is only applicable to the 200 (OK) response of REGISTER request. When the P-CSCF receives a 200 (OK) response to a REGISTER request, the P-CSCF shall save the list of service route values in the Service-Route header fields preserving the order. The P-CSCF shall store this list during the entire registration period of the respective public user identity.[described in §5.2.3 and §5.2.3A]

· P-CSCF does not use the preloaded route from the Service-Route to route the SUBSCRIBE: When sending SUBSCRIBE request either for reg event (or debug event), the P-CSCF does not reuse the preloaded route. Instead the P-CSCF shall generate a SUBSCRIBE with a Request-URI set to the resource to which the P-CSCF wants to be subscribed to. In addition:
· if
a) the P-CSCF supports indicating the traffic leg as specified in RFC 7549 [225];

b) the SIP URI used in the Request-URI of the SUBSCRIBE request belongs to a UE that is roaming;

c) the P-CSCF is not in the home network; and
d) if required by local policy;

then append the "iotl" SIP URI parameter set to "visitedA-homeA" to the Request-URI;

· if the P-CSCF is located in the visited network, and local policy requires the application of IBCF capabilities in the visited network towards the home network, then the P-CSCF shall forward the request to an IBCF in the visited network;

· if the P-CSCF is located in the visited network and local policy does not require the application of IBCF capabilities in the visited network towards the home network, determine the entry point of the home network (e.g., by using DNS services) and send the SUBSCRIBE request to that entry point, according to the procedures of RFC 3261 [26]; and

· if the P-CSCF is located in the home network, then the P-CSCF shall forward the request to an I-CSCF in the home network.

[described in §5.2.3]
3 Proposed improvement
As the P-CSCF retrieves the route information from Service-Route header contained in the 200OK response to the REGISTER request and stores it, it is proposed to use it for routing of the SUBSCRIBE requests emitted by the P-CSCF. 

The Service-Route storage allows direct routing to the S-CSCF. Today, the P-CSCF use this list only to validate the routeing information in the requests originated by the UE but not for routing the P-CSCF initiated requests.
It is then proposed that the P-CSCF uses the list stored from the Service-Route header content to create the Route header within the SUBSCRIBE request sent for subscription to the user’s registration state event package or the debug event package.

Benefits:

· This improvement will permit optimize the routing of the SUBSCIRBE by reusing and existing pre-loaded information. 

· This improvement will avoid complicated procedures in particular in roaming situation when the IMPU may not contain the HPLMN identification (operator domain name) to route the SUBSCRIBE request to the next hop. Useless routing via I-CSCF and HSS will be avoided.

Note: This improvement is also proposed to section 5.2.3A for subscription to the debug event package to have a single behaviour for the P-CSCF routing a SUBSCRIBE.
See the proposed CR#5872 to TS 24.229

