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1. Abstract
This paper identifies issues caused by usage of 503 (Service Unavailable) response with Retry-After header field in 24.229. 

This paper takes C1-144321 as base and indicate changes on top of C1-144321 by revision marks.
2. Discussion
2.1 Problematic use case 1
The UE sends an INVITE request.

Upon receiving the INVITE request, P-CSCF communicates with PCRF and determines that the requested resources for the multimedia session being established cannot be granted and an acceptable bandwidth information is not provided. Thus, the P-CSCF acts according to the following 24.229 procedure and sends 503 (Service Unavailable) response and can include Retry-After header field.
--------------------------------------------------------------------------
5.2.7.2
UE-originating case

When the P-CSCF receives from the UE an INVITE request for which resource authorization procedure is required, if it receives from the IP-CAN (e.g. via PCRF) an indication that the requested resources for the multimedia session being established cannot be granted and this indication does not provide an acceptable bandwidth information, the P‑CSCF shall return a 503 (Service Unavailable) response to the received INVITE request. Depending on local operator policy, this 503 (Service Unavailable) response may include a Retry-After header indicating how long the UE shall wait before it can reattempt the request.

--------------------------------------------------------------------------
When the UE receives the 503 (Service Unavailable) response with the Retry-After header field, the UE applies the follow RFC3261 procedure and does not send any signalling to P-CSCF for duration specified in the the Retry-After header field. 
--------------------------------------------------------------------------
21.5.4 503 Service Unavailable

   The server is temporarily unable to process the request due to a

   temporary overloading or maintenance of the server.  The server MAY

   indicate when the client should retry the request in a Retry-After

   header field.  If no Retry-After is given, the client MUST act as if

   it had received a 500 (Server Internal Error) response.

   A client (proxy or UAC) receiving a 503 (Service Unavailable) SHOULD

   attempt to forward the request to an alternate server.  It SHOULD NOT

   forward any other requests to that server for the duration specified

   in the Retry-After header field, if present.
   Servers MAY refuse the connection or drop the request instead of

   responding with 503 (Service Unavailable). 
--------------------------------------------------------------------------

I.e. 503 (Service Unavailable) response to INVITE request prevents UE from sending any request to the P-CSCF, including REGISTER requests, SUBSCRIBE requests, MESSAGE requests, SIP ACK requests, or BYE requests of another call.
2.2 Problematic use case 2
Problem can occur also in P-CSCF procedures in subclase 5.2.8.1.1 where 503 (Service Unavailable) response is sent due to resources being lost for a media stream of a session and the media stream is not removed. 
However, Retry-After header field is not mentioned there, even though its inclusion is not precluded. If included, similar problem as in subclause 2.1 will appear.
According to IETF SIPCORE discussion at http://www.ietf.org/mail-archive/web/sipcore/current/msg06393.html, 503 response with a Retry-After header field can result to prevention of any request (including BYE or ACK) sent by upstream entity towards the same transport address as the rejected request, for duration indicated by the Retry-After header field.
2.3 Problematic use case 3

Problem can occur also in MGCF procedures in subclase 5.5.3.1.2 where 503 (Service Unavailable) response is sent if the type of codec was acceptable but none were available. Again, Retry-After header field is not mentioned there, even though its inclusion is not precluded. If included, similar problem as in subclause 2.1 will appear.
According to IETF SIPCORE discussion at http://www.ietf.org/mail-archive/web/sipcore/current/msg06393.html, 503 response with a Retry-After header field can result to prevention of any request (including BYE or ACK) sent by upstream entity towards the same transport address as the rejected request, for duration indicated by the Retry-After header field.
2.4 Problematic use case 4

Problem can occur also in P-CSCF procedures in subclause 5.2.6.4.3 and subclause 5.2.6.4.7 where 503 (Service Unavailable) response is sent due to signalling bearer to the UE being lost. Here, Retry-After header field is explicitly mentioned in a NOTE. 
If a given UE does not have a signalling bearer, it seems appropriate to stop sending further requests towards the given UE. 
According to IETF SIPCORE discussion at http://www.ietf.org/mail-archive/web/sipcore/current/msg06393.html, 503 response with a Retry-After header field can result to prevention of any request (including BYE or ACK) sent by upstream entity towards the same transport address as the rejected request, for duration indicated by the Retry-After header field.
3. Solutions

To resolve the problematic use case 1, the P-CSCF will send a 500 (Server Internal Error) response instead of the 503 (Service Unavailable) response in 24.229 subclause 5.2.7.

To resolve the problematic use case 2, the P-CSCF will send a 500 (Server Internal Error) response instead of the 503 (Service Unavailable) response in 24.229 subclause 5.2.8.1.1 .

To resolve the problematic use case 3, the MGCF will have in subclase 5.5.3.1.2 an option to send a 500 (Server Internal Error) response alternatively to sending 503 (Service Unavailable) response and a NOTE will be added warning about usage of 503 with Retry-After header field.
To resolve the problematic use case 4, the P-CSCF will send a 500 (Server Internal Error) response instead of the 503 (Service Unavailable) response in 24.229 subclause 5.2.6.4.3 and subclause 5.2.6.4.7.

4. Proposal

It is proposed to discuss the problematic use cases and the solutions in CR C1-150060 and mirrors.
