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1 Reason for Contribution

At the previous meeting it was proposed in OMA-POC-2004-0506 that for the NNI that the PoC Server performing the Controlling Function SHALL indicate support for RFC 3262 by including "100rel" in the Supported header of the INVITE request in order that the PoC Server performing the Participating Function can always Require the use of a reliable response using the PRACK method to acknowledge the 183 response in the Auto Answer scenario. 
Counter proposal in OMA-POC-2004-0507 complaint with standard SIP proposed that the PoC Server performing the Controlling Function MAY indicate support for RFC 3262 and that the PoC Server performing the Participating Function can only Require the use of a reliable response using the PRACK method to acknowledge the 183 response in the Auto Answer scenario if the PoC Server performing the Controlling Function indicated in the INVITE that it Supported "100rel" (compliant with SIP RFC 3261). 
This contribution analyses the issues with mandating the support of RFC 3262 in the NNI.
2 Summary of Contribution

Overview of Reliability of Provisional Response SIP Extension (RFC 3262)
In baseline SIP (RFC 3261) provisional responses such as 183 Session Progress are not transmitted reliably – if the provisional response is lost this is not detected and the response is not retransmitted. Sometimes this is an issue and sometimes this is not. RFC 3262 "Reliability of Provisional Responses in SIP" is an optional extension to the base SIP protocol that provides for the reliable transmission of provisional responses. 
RFC 3262 defines an extension mechanism where the UAS can send a reliable provisional response and run a timer for receiving a SIP PRACK (Provisional Response Ack) request back from the UAC indicating that the UAC received the provisional response. If the PRACK is not received before the expiration of the timer the provisional response is retransmitted and the timer restarted.
RFC3261 provides for negotiation of support and use of extensions to the SIP protocol using the Supported and Require headers. If a SIP UAC supports an extension then it can indicate this to the SIP UAS that it is sending the request to, by including a Supported header with the option tag for the supported extension (in the case of RFC 3262 the tag is "100rel"). If the UAC includes in the request a Supported header indicating support for an extension then the UAS may if it supports and chooses to use the extension include in the provisional response a Require header with the option tag for the extension. The UAS can only include a Require header with the option tag in the response if the UAC indicated its support for the extension in a Supported header in the request. This ensures that there is no inter working problem with UAs that don’t support extensions.
In RFC 3262 if the UAS includes the Require "100rel" header in the response then the UAC must transmit a SIP PRACK when it receives the provisional response.

If the UAS ABSOLUTELY REQUIRES that the UAC support an extension not listed in a Supported header then it returns the 421 Extension Required error response.
The following text from RFC 3261defines the use of a 421 response:
21.4.16 421 Extension Required

The UAS needs a particular extension to process the request, but this extension is not listed in a Supported header field in the request. Responses with this status code MUST contain a Require header field listing the required extensions. A UAS SHOULD NOT use this response unless it truly cannot provide any useful service to the client.  Instead, if a desirable extension is not listed in the Supported header field, servers SHOULD process the request using baseline SIP capabilities and any extensions supported by the client. [RFC 3261]
So the question is in the PoC NNI Auto Answer call scenario is, if it is really the case that the PoC Server performing the Participating Function "truly cannot provide any useful service to the client" if the PoC Server performing the Controlling PoC Function (in this case the SIP Client (UAC)) does not support the optional RFC 3262? If it is not the case then compliant with RFC 3261 and RFC 3262 the PoC Server performing the Participating Function "SHOULD process the request using baseline SIP capabilities". Is it not the case that at the very best (even to its most ardent advocates) the use of RFC 3262 in this scenario is only "a desirable extension" that should not prevent the PoC Server performing the Participating Function servicing the PoC Session establishment request?
So let's consider the pros and cons of reliably sending the 183 response in the POC NNI Auto Answer call scenario:
Probability of loss of a Provisional Response
The NNI in PoC is within the core network or between core networks if the two PoC Servers of different operators are involved. These networks are highly reliable, usually based on optical fibre and the capacity of the routers is highly controlled and over provisioned (it needs to be otherwise Voice Quality will be awful if there is frequent packet loss). In addition almost certainly all NNI connections between the PoC Servers and the SIP/IP core and within the SIP/IP core are going to be reliable TCP or SCTP connections (hands up anyone who's IMS proxies don’t use TCP or SCTP between proxies and Application Server). Retransmission of provisional responses are only needed when unreliable transport such as UDP is used (see RFC 3261 clause 17.1.1.1 below)
These two factors make the probability of the loss of a provisional response across the NNI virtually zero (millions to one chance of losing a provisional response) and therefore the use of RFC 3262 is unnecessary.
Additional Delay by Reliably Transmitting the Provisional Response
RFC 3262 provides that the UAS sending the provisional response runs a timer on reception of the acknowledging PRACK.

"The reliable provisional response is passed to the transaction layer periodically with an interval that starts at T1 seconds and doubles for each retransmission (T1 is defined in Section 17 of RFC 3261). Once passed to the server transaction, it is added to an internal list of unacknowledged reliable provisional responses.  The transaction layer will forward each retransmission passed from the UAS core." [RFC 3262].

Now the default value of T1 is the Round Trip Time (RTT) which defaults to 500ms and although it is possible to change the values of T1 this impacts nearly all of the other SIP transaction timers which scale with T1, and changing T1 adjusts their values. Therefore it is recommended that T1 is not reduced particularly since the PoC Server performing the Participating Function is also communicating with PoC clients using the same value of T1. If anything the value of T1 will need to be larger (maybe 2 seconds as recommended in TS 24.229) to take account of delays on the Radio Interface to the PoC Client. Therefore the value of T1 needs to be large enough for a 200 OK response to be received back from an Auto Answering PoC Client. Therefore if RFC 3262 is applied the PoC Server performing the Participating Function would in the event it has not received a PRACK not retransmit the 183 response before it normally has received a 200 OK answer back from the PoC client. In this case the sending of the PRACK is now pointless as the 200 OK for the PoC Client has now been received.
"For unreliable transports (such as UDP), the client transaction retransmits requests at an interval that starts at T1 seconds and doubles after every retransmission.  T1 is an estimate of the round-trip time (RTT), and it defaults to 500 ms.  Nearly all of the transaction timers described here scale with T1, and changing T1 adjusts their values. The request is not retransmitted over reliable transports.  After receiving a 1xx response, any retransmissions cease altogether, and the client waits for further responses.  The server transaction can send additional 1xx responses, which are not transmitted reliably by the server transaction.  Eventually, the server transaction decides to send a final response.  For unreliable transports, that response is retransmitted periodically, and for reliable transports, it is sent once". [RFC 3261 clause 17.1.1.1]
It can get even worse though. Normally the PoC Server performing the Participating Function would send a 200 OK to the PoC Server performing the Controlling Function as soon as it receives the 200 OK from the PoC Client so that the buffered voice can now be transmitted to the PoC Client with minimal end to end delay. However if the 183 provisional response contained SDP (one of the few advantages stated of sending the 183 reliably) then the  PoC Server performing the Participating Function cannot send the 200 OK to start the voice until it has received the PRACK and sent a 200 OK to the PRACK. 
"If the UAS had placed a session description in any reliable provisional response that is unacknowledged when the INVITE is accepted, the UAS MUST delay sending the 2xx until the provisional response is acknowledged." [RFC 3262]

In this case in the unlikely event that the 183 is lost the PoC Server performing the Participating Function will have to wait until T1 expires (500ms – 2s) before resending the 183 and wait again for the PRACK before it can send the 200 OK that starts the voice. Thus using RFC 3262 in the event that a 183 response is lost can delay the PoC session setup time maybe by as much as 2*T1. In the PoC NNI the 183 response is a "one shot" that speeds things up by buffering. If it is lost then there is no point in retransmitting it as that will only delay sending the 200 OK final response which starts the voice to the PoC Client.
Does it matter if a 183 Provisional Response is lost?
In the extremely unlikely event that a 183 Provisional response is lost then all that happens is that the PoC Server performing the Controlling Function will not be able to perform buffering of the voice (which itself is only an optional optimisation feature). The PoC session still works – when the 200 OK is received the Server performing the Controlling Function will send a 200 OK to the originating PoC Client and voice communications will start.

This is hardly a case of truly cannot provide any useful service to the client!
Early RTS and Buffering is optional anyway
The RD says it’s a MAY folks!
· The PoC service entity MAY provide an early start to speak indication to the inviting party before the invited PoC subscriber answers the invitation. [POC RD 6.1.4.1]

There is certainly no need for a PoC Server to be mandated to support a SIP extension that is no use to it because the reception of the 183 response is irrelevant if buffering and early RTS is not supported.
Inter working with Internet Services, Corporate PoC servers and Industry Consortium PoC Servers
The PoC RD contains requirements to inter-work with Internet Services and also corporate PoC systems:
· It SHOULD be possible for a PoC service entity to inter-work with Internet services that have similar voice capabilities (e.g. online gaming service, instant messaging service with audio functionality). [POC RD 6.1]
· The PoC Service Entity SHALL be able to interact with a corporate PoC system, subject to commercial agreement. [POC RD 6.1.15]

Internet Services and Corporate PoC Servers may not support RFC 3262 and there is absolutely no reason why they should be required to do so. If we want inter working as required by the RD then we must not mandate the support of RFC 3262 by the PoC Server performing the Controlling PoC Function. If we don’t mandate in the NNI support for RFC 3262 then the OMA POC NNI is compatible with any standard SIP client and PoC should work with other Internet Services and Corporate PoC Servers as required by the RD so long as they are baseline SIP compliant.
Presumably we would also like OMA PoC NNI to inter work with Industry Consortium PoC Servers:

· Industry Consortium (Comneon, Ericsson, Motorola, Nokia, Siemens)  PoC: Signaling Flows (NNI) V2.0.7 clause 6.1.2 defines the NNI call flow for Auto Answer. The PoC Server performing the Controlling PoC Function does not indicate Support for "100rel", the PoC Server performing the Participating PoC Function sends a 183 unreliably and there is no optional or mandatory PRACK usage. (I can't reproduce it here because of their copyright but come and see me and I will show you a copy).
If we mandate support of RFC 3262 by the PoC Server performing the Controlling PoC Function then we make OMA PoC incompatible with the Industry Consortium PoC Servers. Why is RIM supporting the industry consortium NNI and the industry consortium supporting OMA incompatibility with their PoC Servers?
3 Detailed Proposal

The mandating of support for RFC 3262 is totally unnecessary on the NNI and in fact is only likely to increase setup delays in extremely rare situations when the 183 is lost. It is also incompatible with standard SIP clients and servers and does not meet the "truly cannot provide any useful service to the client" test as required by RFC 3261. It requires additional unnecessary implementation of an RFC the use of which impacts performance and does not seem to have real benefits.
Therefore it is proposed that the PoC Server performing the Controlling PoC Function MAY include the option tag "100rel" in a Supported header in the initial INVITE.

The PoC Server performing the Participating PoC Function MAY include the option tag "100rel" in a Require header in the 183 response if the initial INVITE contained a Supported header which included the option tag "100rel"
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5 Recommendation

It is recommended that OMA POC agree that support and use of RFC 3262 is optional for the PoC NNI and that the scenarios described in OMA-POC-2004-507 should be the working assumption.
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