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Introduction

This contribution aims to progress a discussion that relates both to the ongoing work on ECN support for video and voice in Rel-10 (compare with TDOC S4-100679 presented at SA4#60) and to the ECN support of voice finalised already in Rel-9:
What messages are sent from the receiver of CE (congestion)-marked IP packets transporting media to the sender:

1. RTP/AVPF Transport Layer ECN Feedback packet according to draft-ietf-avt-ecn-for-rtp (Sender driven congestion control, as the sender would adjust the bandwidth in response to these notifications)?

2. Application specific adaptation requests such as AMR mode control for speech or TMMBR for video (Receiver driven congestion control)?

Status in TS 26.114
TS 26.114 does not contain any wording about the sending or receipt of RTP/AVPF Transport Layer ECN Feedback packet according to draft-ietf-avt-ecn-for-rtp.
Rather, Clause 10.5 states:

10.5
Explicit Congestion Notification

When the eNodeB experiences congestion it may set the ECN bits in the IP header to ‘11’ to indicate “Congestion Experienced” for packets that have been marked with ECN Capable Transport (ECT), [83], [84].

Adaptation requests should be sent in response to ECN congestion events. Clause 10.2 describes adaptation for speech when ECN-CE is detected.

As Clause 10.5 says the receiver send adaption requests, Clause 10.2 describes only RTCP-APP with codec control requests as adaption requests, and ECN Feedback packet can hardly be regarded as adaption requests (they are rather notifications about congestion), TS 26.114 seems to assume application specific adaptation requests are sent (option 2).

On the other hand TS 26.114 uses of draft-ietf-avt-ecn-for-rtp for ECN, and as outlined below this draft mandates that the recipient of CE (congestion) marked IP packets sends RTP/AVPF Transport Layer ECN Feedback packet (option 1).

Status in draft-ietf-avt-ecn-for-rtp-03
4.3.2.  Reporting ECN Feedback via RTCP

   An RTP receiver that receives a packet with an ECN-CE mark, or that

   detects a packet loss, MUST schedule the transmission of an RTCP ECN

   feedback packet as soon as possible (subject to the constraints of

   [RFC4585] and [RFC3550]) to report this back to the sender.  The

   feedback RTCP packet sent SHALL consist of at least one ECN feedback

   packet (Section 5) reporting on the packets received since the last

   ECN feedback packet, and SHOULD contain an RTCP SR or RR packet.  The

   RTP/AVPF profile in early or immediate feedback mode SHOULD be used

   where possible, to reduce the interval before feedback can be sent.

   To reduce the size of the feedback message, reduced size RTCP

   [RFC5506] MAY be used if supported by the end-points.  Both RTP/AVPF

   and reduced size RTCP MUST be negotiated in the session set-up

   signalling before they can be used.

Is a application specific feedback or ECN RTCP feedback desirable?
Application specific feedback has a number of advantages:
· They are also used without ECN, and implementation may already be available. The overall ECN implementation effort is thus likely to be reduced.

· As application specific adaptation requests may also be triggered by other events than ECN (such as the measured packet loss rate), the sender of those requests is in the best position to reconcile the necessities from other triggers and from the ECN adjustment algorithm in TS 26.114 (as controlled by the ECN_min_rate and ECN_congestion_wait configurable parameters) and request the lowest rate determined by any of those algorithms (in accordance with the recommendation in TS 26.114).

· Transcoder-less AMR mode control interworking with CS networks at the MGCF (MTSI MGW) is also simplest:

· For downlink CE marked IP packets, the UE will trigger AMR mode control requests and existing TrFO procedures in the MGCF are sufficient for the interworking of this AMR mode control request.

· For uplink CE marked IP packets, the MGCF will need to be updated. However, the MGCF is in a good position to combine AMR mode control requests from the CS side towards the IMS and mode control requests generated locally towards the IMS in response of ECN CE marked IP packets.

· For AMR speech, ECN could also be used without AVPF and SDP capneg if inband AMR mode control in the AMR RTP payload is used, which could speed up the commercial availability. Note that support of AVPF is still incomplete on the H.248 interface of core network nodes with a split architecture. 
Using both application-specific and ECN RTCP feedback simultaneously is undesirable because of the additional RTCP bandwidth and reporting delay that will be incurred.  During congestion periods the eNB can continually set the ECN-CE markings of IP packets to lower the codec rate.  TS 26.114 limits the transmission of media-specific feedback messages when the sender is already operating at ECN_min_rate.  However, ECN RTCP feedback is required to be sent for reception of every ECN-CE-marked packet and be sent as early as AVPF will allow.  This constant demand for transmission of RTCP messages consumes all the RTCP bandwidth which will delay transmission of subsequent messages in accordance with the AVPF rules.  For scenarios where congestion is in both the uplink and downlink (e.g., UE in poor link conditions) the additional RTCP loading is highly undesirable as it further contributes to the congestion.

Proposals
1. SA4 clarifies that application specific adaptation requests, rather than a RTP/AVPF Transport Layer ECN Feedback packet is sent in response of CE marked IP packets.

2. A negotiation mechanism if RTP/AVPF Transport Layer ECN Feedback packet or application specific adaptation requests are to be used appears desirable for maximum interoperability with non MTSI-clients. An SDP attribute based encoding of this negotiation is envisioned, for instance using new parameters within the a=ecn-capable-rtp SDP attribute defined in draft-ietf-avt-ecn-for-rtp.
3. SA4 suggests to IETF AVT to enhance draft-ietf-avt-ecn-for-rtp in the following manner:

· Allow the usage of an application specific adaption requests as an alternative to RTP/AVPF Transport Layer ECN Feedback packet
· Add a negotiation mechanism as proposed under bullet 2.

