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1. Introduction
As part of the WID on Vocoder Rate Adaptation for LTE, SA2 and RAN2 have agreed on CR’s to introduce the use of ECN [1] to allow the eNB to indicate that the UE should adapt its vocoder rate/mode.

SA4 has been tasked with specifying how the UEs shall make use of the ECN bits and protocol for achieving vocoder rate adaptation.  

Since ECN usage for RTP over UDP has not been defined in IETF, there is work in the IETF AVT WG to develop a draft, and eventually an RFC to describe this [2][3][4].  3GPP SA4 should consider how much of this work in the IETF should be applied to the 3GPP UEs and network, evaluating the pros and cons of the different IETF procedures being proposed.

[5] took steps towards this by analyzing and identifying a number of issues with some procedures defined in [2].

This contribution proposes alternate procedures & solutions on how to use ECN in 3GPP to achieve rate adaptation while avoiding the concerns raised in [5].
2. Eliminate Need to detect ECT 
We propose that to overcome the issues of having to probe and detect an ECT prior to turning on ECN, 3GPP require that the routers in the 3GPP network not exhibit the "buggy router behaviour" being probed and monitored for in the above procedures.  To be specific, routers in the network shall be compliant with both non-ECN and ECN functionality which can be described as follows:

- Shall not drop ECT or ECN-CE marked packets unless there is congestion requiring such dropping
- Shall not reset the ECN bits of ECN-CE marked packets
- Shall not change the ECN bits of ECT marked packets unless there is congestion experienced

Once the two end-points agree to use ECN via SDP negotiation, they can immediately start marking the ECN bits with ECT and continue to do this for the entire session.

Interoperability with 3GPP terminals in another operator’s network
Proper operation with a terminal in another operator network can be achieved through Service Level Agreements (SLAs) or through a roaming exchange, which can control router behaviour.
Interoperability with non-3GPP terminals in the Public Internet
The probability of a 3GPP terminal engaging in a VoIP session with a ECN-capable non-3GPP client in the Public Internet is deemed very low and not a common use case.  However, if this event does happen, it would be preferable to support ECN-based rate adaptation and at the very least, the solution should support the VoIP session without causing disruption to the media.  Since the 3GPP terminals are not required to support the mechanism to probe the uplink path to the far-end terminal in the Public Internet to determine if it is ECN capable, uplink rate adaptation can not be enabled for this session.
It is proposed that to avoid media disruption, the ECN negotiation between terminals in the Public Internet be disabled for the uplink direction by the 3GPP network.  This can be achieved by allowing Session Border Controllers (e.g., IBCF) to remove the ECN capability attribute for the uplink direction from the SIP/SDP messages.

3. Eliminate Need to report back status of all received ECN packets
Instead of having the receiver attempt to report all the ECN-related reception statistics to the sender, it is proposed to have the receiver consume this ECN information and decide on an appropriate rate for the sender to use.  The receiver could then use in-band signalling codec rate requests (e.g., CMR for AMR) if the traffic is bi-directional.  If the traffic is not bi-directional or the codec RTP payload format does not support rate request signalling, a TMMBR message shall be used.  This TMMBR message could be sent very infrequently, possibly only when a rate change is needed as its reception by the far-end is acknowledged with a TMMBN message
We also note that if the solution in clause 2 is adopted the information in the ECN message is not required for purposes of confirming probes, giving hints of ECT failure, and NONCE operations.  

4. Conclusions

The contribution proposes mechanisms for using the ECN capability to provide vocoder rate adaptation while avoiding the concerns raised in [5].  It is proposed that these mechanisms be adopted by SA4 and any additional requirements for the network (i.e., use of ECN-compliant or ECN-“respecting” routers) be communicated to SA2.
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