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Introduction

This contribution aims to trigger some discussion in CT3 about a number of issues related to ECN support.

A Short Overview over ECN

In Rel-9, 3GPP decided to adopt the Explicit Congestion Notification (ECN) mechanism originallydesigned for TCP transport by IETF in RFC 3168. The basic idea is that two spare bits on IP layer are used for a congestion notification. When the sender indicates with a dedicated value of these bits that ECN is supported, a router may set those bits to another dedicated value when becoming congested rather than immediately starting to drop packets. The receiving entity can then react on higher protocol layers, e.g. with TCP flow control, to request the sender to lower the transmission bandwidth. In 3GPP, rather than IP routers the eNode B or the RNC RAN nodes will set the ECN IP bits when being congested.

For RTP transport, a generic mechanism to provide feedback from receiver to sender about received ECN marked packets was not yet available, although for individual applications such as the AMR codec or many video codecs mechanism that allow the receiver to request the sender to adjust the transmission bandwidth exist, e.g. AMR mode control. New IETF draft-ietf-avt-ecn-for-rtp provides such a generic feedback mechanism by extending the RTP/AVPF profile (IETF RFC 4585) "feedback" RTCP message with a new type of feedback that contains such information about received ECN marked packets. 
Furthermore draft-ietf-avt-ecn-for-rtp provides SDP attributes that allow negotiating the usage of ECN at call setup, thus negotiating that senders mark IP packets with a special pattern for the ECN IP bits

draft-ietf-avt-ecn-for-rtp also provides mechanisms to probe if ECN is supported through the interconnecting network (some IP routers do not pass ECN related IP bits transparently or even drop marked packets).  However, TS 26.114 assumes that ECN is supported in a network if it is enabled by an operator and only uses the simplest method, the so-called leap of faith method.
In 3GPP Rel-9, the ECN packet marking was added as an optional feature to the eNB, and TS 26.114 adds an optional support of ECN to speech MMTEL clients only. TS 26.114 applies IETF draft-ietf-avt-ecn-for-rtp, but at the same time describes an algorithm where AMR mode control is directly used.
Impacts to the MGCF

To support the optional ECN feature, the MGCF needs to engage in ECN negotiation according to draft-ietf-avt-ecn-for-rtp and configure the IM-MGW accordingly if the negotiation is succesfull, as described in the proposed CR at this meeting. However, a couple of issues shall be discussed here.

AVPF
ECN is usually is used in combination with the AVPF rather than the AVP RTP profile:

IETF RFC 4585 extends RTCP by providing a new "feedback" RTCP message that enables receivers to provide, more immediate feedback to the senders and thus allows for short-term adaptation and efficient feedback-based repair mechanisms to be implemented. Apart from pre-defined new feedback messages in RFC 4585 designed primarily for video, an Application Layer Feedback Messages is used to transport application-defined data directly from the receiver's to the sender's application. Furthermore, RFC 4585 also modifies the timing rules in RFC 3550 that determine when RTCP packets are sent and allows for critical RTCP packets to be sent more quickly using an "early feedback" mode.

draft-ietf-avt-ecn-for-rtp uses AVPF primarily to transport the ECN feedback RTCP message that the receiver of CE marked IP packets sends to inform the sender. However, in TS 26.114 those packets will probably not be used to provide feedback, but application specific feedback will be used instead (receiver driven congestion control):

- For video, another application specific AVPF RTCP message, the TMMBR messages defined in IETF RFC 5104 will be used.
- For speech, AMR codec mode requests will be used.  Codec mode request can be encoded within the AMR/AMR-WB RTP payload according to IETF RFC 4867, which does not require AVPF, or in RTCP APP packets defined in 3GPP TS 26.114 that require AVPF.
Apart from the ECN feedback RTCP message not used by MTSI TS 26.114, draft-ietf-avt-ecn-for-rtp also uses AVPF for connectivity checks in the setup phase, but further checking is required if this also applies for the "leap of faith" initialisation method.

While ECN apparently only works with AVPF for video (TMMBR requires AVPF), further investigation is invited if ECN also requires AVPF for speech. Avoiding AVPF might simplify the implementation considerably.

SDP Capability negotiation
If AVPF is used as transport, SDP capapabilty negotiation , IETF RFC 5939, is required for the negotiation of AVPF as alternative transport to AVP.
AVPF is not yet fully supported at the Mn Interface and the IM-MGW.

No procedures to handle the SDP capability negotiation at the MGCF are defined up to now. 
Unfortunately, support of the SDP capability negotiation also impacts nodes in the core IMS network:

No full backward compatibility with respect to intermediate nodes that monitor and/or modify SDP in SDP offer/answer procedures is achieved: To avoid extra messages compared to normal SDP offer-answer procedures, an answering node supporting the SDP capability negotiation extension may supply a transport protocol received as capability within an SDP attribute in the SDP offer instead of the transport protocol received in the corresponding media line in the SDP offer; this behaviour breaks normal SDP offer-answer procedures and intermediates might therefore terminate corresponding call setups. In practise, many nodes in the IMS may act as such intermediates and therefore need to be updated before SDP capability negotiation can be used, and IMS terminals may prefer not to use the SDP capability negotiation to avoid the risk of call failures.
RTCP APP AMR codec mode request (CMR)
Codec mode request can be encoded within the AMR/AMR-WB RTP payload in IETF RFC 4867, which does not require AVPF, or in RTCP APP packets defined in 3GPP TS 26.114 that require AVPF.

However, only the codec mode requests according to the AMR/AMR-WB RTP payload in IETF RFC 4867 are supported at the Mn interface and the IM-MGW up to now. While the IM-MGW is allowed to send CMRs in that format according to TS 26.114, it is expected that it is able to handle incoming CMRs in RTCP APP packets.
In theory, this issue exists since release 7 but no interoperability problems were encountered in practise up to now:

· AVPF is rarely used for speech up to now. For instance, the OneVoice GSMA profile only uses AVP. With AVP, only the CMR in the AMR/AMR-WB RTP payload is possible.

· Without ECN, mobile IP terminals hardly send CMRs

RTCP based CMR has the drawbacks that it will be transmitted slower and is more vulnerable to packet loss than a codec mode request within the RTP payload. It also not yet widely supported and suffers from interworking problems with MGCF implementations and non-MTSI clients (this CMR format is only defined in TS 26.114)

ECN adaptation algorithm

TS 26.114 describes an ECN adaptation algorithm that rapidly switches to the lowest rate when CE marked IP packets are being received and gradually increases the rates again after an configurable wait time. This algorithm should probably also be applied in the IM-MGW.
Combining codec mode requests from the CS network and ECN triggered codec mode requests. 
An IM-MGW can receive CMRs from the CS side that need to be interworked towards the IMS for TrFO, and at the same time be triggered to generate CMRs towards the IMS by the reception of CE-marked IP packets and the subsequent recovery due to the ECN adaptation algorithm. TS 26.114 that the lowest mode request determined by any of those algorithms shall then be sent to the IMS.
Summary

The following impacts of ECN to the MGCF and IM-MGW have been identified:

· AVPF

· SDP capability negotiation

· RTCP APP AMR codec mode request 
· ECN adaptation algorithm

· Combining codec mode requests from the CS network and ECN triggered codec mode requests
The author believes that the first three bullets could potentially be avoided for speech, which might simplify the implementation considerably. There are also related discussions in SA4 and on the IETF AVT mailing list. Companies are invited to investigate that further.
