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* * * First Change * * * *
10.2.13 
Explicit Congestion Notification Support

10.2.13.1
General

An IBCF and TrGW may support Multimedia Telephony using Explicit Congestion Notification (ECN) according to IETF RFC 3168 [37], and may act as an ECN endpoint to enable ECN with a local ECN-capable terminal within a local network that properly handles ECN-marked packets.

10.2.13.2
Incoming SDP Offer with ECN

If the IBCF receives a SDP offer containing the "a=ecn-capable-rtp" attribute (see IETF draft-ietf-avtcore-ecn-for-rtp [38]), then if all of the following statements are true:

a)
the IBCF supports ECN according to 3GPP TS 26.114 [36];

b)
the TrGW supports ECN according to 3GPP TS 26.114 [36];

c)
the IBCF knows (via configuration) that the succeeding network supports ECN according to 3GPP TS 26.114 [36];

d)
the IBCF does not insert any transcoding;

then the IBCF shall 

-
if the "ecn-capable-rtp" attribute includes both the "ice" initiation method and other initiation methods, remove the "ice" initiation method from the "ecn-capable-rtp" attribute and forward the attribute with this modification in the outgoing SDP offer;

-
if the "ecn-capable-rtp" attribute only includes the "ice" initiation method, remove the "ecn-capable-rtp" attribute, any "rtcp-fb" attribute with the "nack" feedback parameter and the "ecn" feedback parameter value, and any "ecn-sum" parameter within a "rtcp-xr" attribute from the outgoing SDP offer; 

-
if the "ecn-capable-rtp" attribute did not includes the "ice" initiation method,  forward the unmodified "ecn-capable-rtp" attribute within the outgoing SDP Offer; and

-
if the IBCF  includes the "ecn-capable-rtp" attribute within the outgoing SDP offer, forward the SDP offer containing ECN parameters to the succeeding network. 
Otherwise the IBCF shall remove the "ecn-capable-rtp" attribute, any "rtcp-fb" attribute with the "nack" feedback parameter and the "ecn" feedback parameter value, and any "ecn-sum" parameter within an "rtcp-xr" attribute from the outgoing SDP offer.

If the IBCF forwarded the SDP offer containing the "a=ecn-capable-rtp" attribute and receives a SDP answer also containing the "a=ecn-capable-rtp" attribute (the reception of the attribute indicates a successful ECN negotiation) then the IBCFshall forward the SDP answer to its preceding node and shall indicate to the TrGW that it shall transfer ECN bits in IP header transparently.

If the IBCF forwarded the SDP offer containing the "a=ecn-capable-rtp" attribute and receives the SDP answer without the "a=ecn-capable-rtp" attribute and the TrGW supports at least some of the initialisation methods within the "a=ecn-capable-rtp" attribute in the previously received SDP offer
NOTE: Only the "leap" initialisation method is supported over the Ix interface in this release.
the IBCF shall 

-
act as an end point for ECN; 

-
select an initiation method supported by the TrGW;
-
determine if application specific feedback or ECN feedback messages shall be used, taking into account whether the TrGW supports ECN feedback messages, and the negotiation procedures in 3GPP TS 26.114 [104];

-
determine if ECN XR summary reports can be used, taking into account whether they are supported at the IM- and the negotiation procedures in 3GPP TS 26.114 [104];

-
return a SDP answer according to 3GPP TS 26.114 [104] and the capabilities of the TrGW, containing the ECN attribute "a=ecn-capable-rtp"; and

-
indicate to the TrGW that it shall apply the ECN procedures (according to 3GPP TS 26.114 [104]) and act as an ECT endpoint.  

If the IBCF receives the SDP offer containing the "a=ecn-capable-rtp" attribute and bullets a) and b) above are satisfied but if bullet c)  or d) or both are not met then the IBCF shall remove ECN related attributes before forwarding the SDP offer. If the TrGW supports at least some of the initiation methods offered within the "a=ecn-capable-rtp" attribute,

NOTE: Only the "leap" initiation method is supported over the Ix interface in this release.
the IBCF shall 

-
act as an end point for ECN; 

-
select an initiation method supported by the TrGW;
-
determine if application specific feedback or ECN feedback messages shall be used, taking into account whether the IM-MGW supports ECN feedback messages, and the negotiation procedures in 3GPP TS 26.114 [104];

-
determine if ECN XR summary reports can be used, taking into account whether they are supported at the IM- and the negotiation procedures in 3GPP TS 26.114 [104];

-
return a SDP answer according to 3GPP TS 26.114 [104] and the capabilities of the TrGW, containing the "a=ecn-capable-rtp" attribute; and

-
indicate to the TrGW that it shall apply the ECN procedures (according to 3GPP TS 26.114 [104]) and act as an ECT endpoint.  

10.2.13.3
Incoming SDP Offer without ECN

If the IBCF receives a SDP offer without the "a=ecn-capable-rtp" attribute then if all of the following statements are true:

a)
the IBCF supports ECN according to 3GPP TS 26.114 [36];

b)
the TrGW supports ECN according to 3GPP TS 26.114 [36];

c)
the IBCF knows (via configuration) that the succeeding network supports ECN according to 3GPP TS 26.114 [36];

the IBCF may include the "a=ecn-capable-rtp" attribute in the offer it forwards towards the succeeding node, indicating the related capabilities of the TrGW. 
If the IBCF inserted ECN attributes in the SDP offer and receives a SDP answer containing the "a=ecn-capable-rtp"  attribute the IBCF shall act as an endpoint and shall return the SDP answer to the preceding node removing the "a=ecn-capable-rtp" attribute, any "rtcp-fb" attribute with the "nack" feedback parameter and the "ecn" feedback parameter value, and any "ecn-sum" parameter within a "rtcp-xr" attribute, and shall indicate to the TrGW that it shall apply the ECN procedures according to 3GPP TS 26.114 [36] and act as an ECT endpoint.

If the IBCF inserted the "a=ecn-capable-rtp" attribute in the SDP offer and receives the SDP answer without the "a=ecn-capable-rtp" attribute the IBCF shall continue the call without any ECN active.
10.2.13.3a
Detection of ECN failures by TrGW

If the TrGW acts as ECN endpoint and detects an ECN-related error case, for example non-ECT in the received packets when ECT(0) was expected or detecting a very high packet loss rate when ECN is used, the TrGW shall notify the IBCF. The IBCF should then initiate a session re-negotiation to disable ECN.
10.2.13.4
Interworking with non-3GPP ECN IP terminal



If the IBCF and TrGW support additional ECN parameter settings than defined in 10.2.13.2 and it receives values in the incoming SDP offer not supported by MTSI then it shall configure the SDP offer as defined in subclause 10.2.13.2 but configure the SDP answer to the external IP network with alternative settings. The permitted alternatives are listed in table 10.2.13.4.1; the supported alternatives are implementation options which need to be derived through configuration or package auditing.
Table 10.2.13.4.1: Possible configurations when interworking with non-3GPP ECN IP terminal 
	ECN SDP Attribute and required TrGW Action

	IMS side
	External IP Network
	TrGW Action

	Initiation
	

	"leap"
	"rtp"
	Act as an Endpoint and trigger explicit initiation using RTP and RTCP as described in IETF draft-ietf-avtcore-ecn-for-rtp [38].

	
	"ice"
	Act as an Endpoint and trigger explicit initiation using STUN within ICE as described in IETF draft-ietf-avtcore-ecn-for-rtp [38].

	Mode
	

	"setread"
	"readonly"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but mark packets toward IMS with ECT(0).

	
	"setonly"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but unmark packets from IMS to external network.

	ECT
	

	"ect(0)"
	"ect(1)"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but mark packets toward IMS with ECT(0) and mark packets toward external network with ECT(1).

	
	"random"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but mark packets toward IMS with ECT(0). Packets received from IMS are left as ECT(0). 

	RTCP feedback
	

	-
	"rtcp-fb"
	?

	RTCP XR ECN summary report
	

	-
	"rtcp-xr:ecn-sum"
	?


10.2.13.5
Message sequence chart
10.2.13.5.1
ECN Support Requested (ECN Endpoint)
Figure 10.2.13.5.1.1 shows the message sequence chart example for requesting Explicit Congestion Notification. 
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Figure 10.2.13.5.1.1: Procedure to Request ECN
Editor's Note: 
Additional attributes or properties may need to be included in this interface.
Upon receipt of a request to apply Explicit Congestion Notification the TrGW shall set the ECN field of the IP header in accordance with 3GPP TS 26.114 [36] when sending any data packets.

Upon receipt of any IP headers indicating ECN Congestion Experienced (ECN-CE) the TrGW shall trigger rate adaptation in accordance with 3GPP TS 26.114 [36].
NOTE:
ECN requires the IBCF to configure the TrGW with all media attributes to allow rate adaptation even if no transcoding is required/supported in the TrGW.

10.2.13.5.2
ECN Active Indicated (ECN Transparent)
Figure 10.2.13.5.2.1 shows the message sequence chart example for indicating Explicit Congestion Notification. 
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Figure 10.2.13.5.2.1: Procedure to indicate ECN negotiated
Editor's Note: 
Additional attributes or properties may need to be included in this interface.

Upon receipt of the indication that ECN has been negotiated the TrGW shall forward IP packets with ECN bits set unmodified.
10.2.13.5.3
ECN Error Indication (ECN Endpoint)
Figure 10.2.13.5.3.1 shows the message sequence chart example for an ECN Error Event. 
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Figure 10.2.13.5.3.1: Procedure to Report ECN Error
When the IBCF receives a Notification indicating that an error has occurred it may trigger a new SDP offer to disable ECN.
* * * End of Changes * * * *
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