3GPP TSG CT Meeting #51
CP-110012
Kansas City, US
16th  – 18th March 2011
Source:
Ericsson
Title:
DISC: ECN Support in 3GPP and compliance to IETF draft and potential ITU-T package(s)

Agenda item:
12.12
Document for:
Endorsement
Introduction

The CRs for stage 3 H.248 protocol specification of ECN support agreed at CT4#52 propose two packages; one intended as a general ECN package and another to provide specific ECN Forwarding control behaviour. Although the second package has been named a "3GPP" package in the informative Annex, as indicated in the agreed LS to ITU-T Q3/16 it is desired that this package is also a standard package within the generic ITU-T solution for ECN.

These two packages are captured in Annexes in one of the 3GPP profile specifications in order to provide a complete, workable stage 3 protocol solution in 3GPP Release 10. When ITU-T formally approves any H.248 Recommendation which includes the 3GPP required protocol support then these Annexes will be removed and a direct reference to ITU-T Recommendation made.

Reason for CRs to the Plenary

The currently agreed CT4 CRs were revised in a hurry on the last day of CT4 meeting and contain a number of protocol errors, inconsistencies and editorial errors. Since these are the CRs which aim to provide the majority of the work to complete the feature (pending interworking to non-3GPP ECN) the protocol solution needs to be correctly specified.
One area for contention seems to be use of a proposed property "ECN Enabled". This property has been proposed by a company contribution into Q3/16 and is described to replicate the SDP line "a=ecn-capable-rtp". According to the proposal in the contribution to Q3/16 this property should not be needed if SDP is used to signal the ECN properties. The use of this SDP line in an SDP Offer/Answer must be accompanied by additional ECN  parameters  and forms the ECN negotiation between peers as session control. This occurs in advance of any H.248 configuration. If an explicit indication to perform ECN is sent to the MGW as proposed in the 3GPP profiles, or explicit indication of ECN properties or SDP attributes are sent to the MGW then the MGW knows that it is ECN enabled, it does not need an additional property to tell it this. It is not required by 3GPP profiles and is quite questionable if it is needed in a generic solution. It shall therefore not be included in 3GPP profiles.
It should also be noted that for future ECN support where other ECN attribute settings need to be sent to the MGW 3GPP has not decided if it would follow an SDP a line approach or explicit property. Again if we used an SDP a line approach then the ECN Enabled property would not be needed, certainly not set to "M".

Other issues of contention/confusion
It has been suggested that the 3GPP required protocol solution is not inline with the IETF draft-ietf-avtcore-ecn-for-rtp-00 and this has been the reasoning for splitting out the specific ECN Forwarding Control property from the main ECN package. The claims that the 3GPP requirements are not-compliant with the IETF draft are incorrect. These are made on a number of invalid assumptions around section 3.2 of the draft:

i) It is incorrectly assumed that this section describes a normative and exhaustive set of rules for ECN based on specific RTP topology. This is not true, the section in the draft describes RTP Topologies that permit ECN rather than explicitly describing ECN behaviour in a mandatory way for a certain RTP Topology. It clearly states that it describes RTP topologies "which may affect the ability to use ECN". The section then goes on to describe these topologies and describes optional behaviour for certain topologies. It also explicitly precludes or deprecates certain RTP topologies from allowing ECN. 
ii) It is incorrectly assumed that by specifying the RTP Topology then the ECN behaviour can be determined by the MG. This is not true since firstly ECN behaviour can have multiple options within a certain RTP Topology and also the same ECN behaviour may be required for two different RTP Topologies.

iii) ECN behaviour can coexist with other features requiring RTP Topology indication but the required ECN behaviour is not what is required to be indicated by the RTP Topology. For example RTCP for a certain application may need to be terminated at a termination – P-P should be indicated but for ECN the MG shall forward ECN marked packets – this would require TR.
The two specific cases to be supported by 3GPP are:

i) An ECN aware translator that passes ECN marked packets transparently. This is explicitly mentioned in section 3.2 of the IETF draft for an "ECN aware middlebox" :

*  
If the translator does not modify the media stream, it should

         
copy the ECN bits unchanged from the incoming to the outgoing

         
datagrams, unless it is overloaded and experiencing congestion,

         
in which case it may mark the outgoing datagrams with an ECN-CE

         
mark.  Such a translator passes RTCP feedback unchanged.
This includes the OPTION that the MG can mark outgoing datagrams with ECN-CE if it is experiencing congestion. 3GPP does not require this option but does require the MGW to be "ECN Aware". This is the purpose of the explicit indication to the MGW.

It would seem reasonable that a "generic" solution would split the abovementioned behaviour into two options, controlled by the MGC: one with ECN-CE marking and one without. This could easily be achieved by extending the ECN Forwarding Control property (this would be completely backward compatible with 3GPP solution).

ii) A MGW is terminating ECN and responding to ECN marked packets back to the source. This behaviour arises due to ECN negotiation not being successful end to end, or media transcoding being required. It is submitted that this behaviour is not excluded from the IETF draft but rather highlights a problem with using RTP topology. Since the described behaviour is for a P-P RTP topology but the true MGW RTP topology is TR when the MG is a media transcoder:
* 
 If the translator is a media transcoder, the output RTP media

        
 stream may have radically different characteristics than the

        
 input RTP media stream.  Each side of the translator must then

         
be considered as a separate transport connection, with its own

        
 ECN processing.  This requires the translator interpose itself

         
into the ECN negotiation process, effectively splitting the

         
connection into two parts with their own negotiation.  Once

         
negotiation has been completed, the translator must generate

         
RTCP ECN feedback back to the source based on its own

         
reception, and must respond to RTCP ECN feedback received from

         
the receiver(s) (see Section 8.2).

It would seem reasonable that the "generic" solution can indicate precisely whether any aspects of ECN shall be interworked between two sides of a context or whether ECN is fully terminated and the ECN connection is split into two separate parts. 

The 3GPP solution has been to indicate this explicitly as an ECN Endpoint. The IETF draft also states "It is recognised that ECN and RTCP processing in an RTP translator that modifies the media stream is non-trivial." Which means that trying to define this implicitly through multiple different MGW settings will be most problematic.
The company contribution into ITU-T proposes that ECN behaviour can be derived by the MG by a combination of RTP Topology property (against a termination), stream mode ECN properties, plus stream mode codec properties, and H.248 Context Topology. No attempt has been made to describe how each possible ECN behaviour can be described using the proposed H.248 properties. No attempt has been made to describe interactions between other features requiring RTCP behaviour based on an RTP Topology property.

Alternative solutions proposed into TSG CT#51
A number of alternative approaches have been discussed on the CT4 email exploder ranging:
a)
 mandating the use of the ECN Enabled property for ECN Endpoint behaviour and only using the ECN Forward Control property for "transparent mode", or;
b)
mandating the use of ECN Enabled property and optionally using ECN Forward Control for some scenarios, specifically for transparent behaviour and for endpoint behaviour when ECN Enabled is set on all terminations or;

c)
mandating the use of the ECN Enabled property and using it on both terminations for transparent behaviour and using the ECN Forwarding Control to depict certain Endpoint scenarios.

All of these different options seem to be quite confusing and mean that at times one package is needed or another package or both depending on the scenario. The proper approach to determining what properties are needed is to tabulate the scenarios and then see what is the minimum and most efficient number of properties are needed to control the scenarios. The following table proposes an alternative approach using the ECN Enabled property alone for the key scenarios discussed to date. Note the following table only covers basic Two-way Context Topology (i.e. no multiplexing or splitting of packets), it is assumed that differentiation from the two-termination cases below can be achieved via the existing H.248 Context Topology Descriptor.
	ECN Scenario/ECN behaviour
	H.248 Property (default setting) [Tin = Incoming Termination, Tout = Outgoing Termination]

	
	Congestion response Method (default= not active)
	Initiation Method (default = not active)
	ECN Mode (default = not active)
	ECT Marking (default = not active)
	ECN Enabled (default=False = not enabled)
	Congestion Marking – New (default = False = no ECN-CE marking)

	
	Tin
	Tout
	Tin
	Tout
	Tin
	Tout
	Tin
	Tout
	Tin
	Tout
	Tin
	Tout

	ECN aware non-transcoding media translator/copy the ECN bits unchanged from the incoming to the outgoing

datagrams
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	True
	True
	Not Set (default)
	Not Set (default)

	ECN aware non-transcoding media translator sets ECN-CE/copy the ECN bits unchanged from the incoming to the outgoing

Datagrams, sets ECN-CE if congested
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	Not Set (default)
	True
	True
	True


	True

	ECN supported at incoming side but not at outgoing side/ECN Endpoint
	Set as per negotiated ECN attribute
	Not Set (default)
	Set as per negotiated ECN attribute
	Not Set (default)
	Set as per negotiated ECN attribute
	Not Set (default)
	Set as per negotiated ECN attribute
	Not Set (default)
	True
	False
	True
	Not Set (default)

	ECN supported at both incoming and outgoing side, media transcoding/ each side of the translator must then be considered as a separate transport connection, with its own ECN processing.  This requires the translator interpose itself into the ECN negotiation process, effectively splitting the connection into two parts with their own negotiation.  Once negotiation has been completed, the translator must generate

Congestion Response back to the source based on its own reception, and must respond to RTCP ECN feedback received from the receiver(s)
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	True
	True
	True
	True

	ECN supported at both terminations no media transcoding but endpoint behaviour at each termination/as per media transcoding above. NOTE since the MG behaviour is the same regardless of whether transcoding occurs or not the H.248 property settings are the same.
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	Set as per negotiated ECN attribute
	True
	True
	True
	True

	NOTE 1: the scenarios do not consider setting the same attributes on the two terminations except when transcoding occurs, in other words if any of the specific ECN attributes are set then the termination acts as an endpoint. This is on the assumption that the IETF draft does not describe initiation or specific ECN behaviour for such a case – i.e. if the SDP attributes negotiated for two parties either side of an MGW are the same and the MGW does not transcode then it does not initiate any ECN and no attributes are sent to the MGW. 

NOTE 2 – The ECN Congestion Marking Property is not needed by 3GPP but is included here to show completeness and compliance to IETF draft.




Conclusions

It is submitted that a far simpler and accurate "generic" solution would be to extend the ECN Forwarding Control property to indicate explicitly how the MGC wants the MG to handle ECN. The MGC has all the knowledge of whether media transcoding is occurring, what has been negotiated in SDP offer/answer and what the network architecture and interworking scenarios require. It seems quite problematic to try to let the MG solve this through implicit means. Extension of the ECN Forwarding Control property would be fully backward compatible with current 3GPP solution and remove any potential conflicts with other RTCP usage.

However if a solution can be reached using ECN Enabled property without the ECN Forwarding Control property then this would be better still as we would only need one package and not have potentially two properties which effectively indicate ECN shall be active on a termination.

