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10.2.13.2
Incoming SDP offer with ECN

If the IBCF receives an SDP offer containing the "a=ecn-capable-rtp" attribute (see IETF RFC 6679 [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]; and

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" initialisation 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 an SDP answer also containing the "a=ecn-capable-rtp" attribute (the reception of the attribute indicates a successful ECN negotiation) then the IBCF shall 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 an 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 1: 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 initialisation 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 [36];

-
determine if ECN XR summary reports can be used, taking into account whether they are supported at the TrGW, and the negotiation procedures in 3GPP TS 26.114 [36];

-
send the SDP answer according to 3GPP TS 26.114 [36] 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 [36]) and act as an ECT endpoint.
If the IBCF receives an 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 initialisation methods offered within the "a=ecn-capable-rtp" attribute,

NOTE 2: 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 initialisation 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 [36];

-
determine if ECN XR summary reports can be used, taking into account whether they are supported at the TrGW and the negotiation procedures in 3GPP TS 26.114 [36];

-
send an SDP answer according to 3GPP TS 26.114 [36] 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 [36]) and act as an ECT endpoint.

The TrGW should not send RTCP XR ECN summary reports.
* * * Next Change * * * *

10.2.13.3
Incoming SDP offer without ECN

If the IBCF receives an 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]; and
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 SDP offer it forwards towards the succeeding node, indicating the related capabilities of the TrGW.
NOTE:
ECN XR summary reports and RTCP AVPF ECN feedback message are not supported in this release towards IMS terminations.
If the IBCF inserted ECN attributes in the SDP offer and receives an 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. The TrGW should not send RTCP XR ECN summary reports.
If the IBCF inserted the "a=ecn-capable-rtp" attribute in the SDP offer and receives an SDP answer without the "a=ecn-capable-rtp" attribute the IBCF shall continue the call without any ECN active.
* * * Next Change * * * *

10.2.13.4.3
Incoming SDP offer from the IMS with ECN

If the IBCF receives an incoming SDP offer from the IMS and it supports additional ECN parameter settings than those defined in subclause 10.2.13.2 the IBCF may add these to the SDP offer forwarded to the external IP network.
When receiving an SDP answer from the external IP network the IBCF shall respond to the IMS in accordance with 10.2.13.2. If the IBCF modifies any ECN-related parameters in the forwarded SDP answer compared to the received SDP answer, the IBCF shall configure its TrGWas an ECN endpoint. 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"

NOTE 3
	Act as an Endpoint and trigger explicit initiation using RTP and RTCP as described in IETF RFC 6679 [38] toward the external IP network. When initial ECT marked packets are received from the external IP network these are forwarded to the IMS (all packets shall be marked) and early feedback and XR Summary reports are sent back to the external IP network. If ECT marked packets are received from the IMS before any initiation is completed with the external IP network then ECT marking should be removed and only a fraction of the packets should be marked until feedfback is received from the external IP network.

	
	"ice"
	This initiation method is not supported in the present release.

	Mode
	

	"setread"
	"readonly"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but mark packets toward the IMS with ECT(0). If ECN-CE is received from the IMS then this shall be handled by the IMS termination as currently specified for the non-interworking case and not forwarded to the external IP network.

	
	"setonly"
	Act as ECN transparent (unless required to act as ECN Endpoint for other reasons) - ECN-CE marked packets will not be received from external IP network, ECN-CE marked packets from the IMS will be passed to the external IP network.

	ECT
	

	"ect(0)"
	"ect(1)"
	Act as ECN transparent unless required to act as an Endpoint for other reasons but mark packets toward the 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 the IMS are left as ECT(0). 

	RTCP feedback
	

	no "rtcp-fb:* nack ecn" 

(received driven congestion control)
	"rtcp-fb:* nack ecn " (sender driven congestion control)
	For AMR, the handling of an AVPF feedback message received from the external IP the handling is not defined.

For video related AVFP feedback messages received from the external IP network the TrGW shall generate the appropriate TMBR request towards the IMS. If a TMBR request is received from the IMS the TrGW shall generate an appropriate AVPF feedback message to the external IP network.

	"rtcp-fb:* nack ecn" (sender driven congestion control)
	rtcp-fb:* nack ecn" (sender driven congestion control)
	An AVPF feedback message received from the external IP network shall be forwarded via the IMS termination.

	RTCP XR ECN summary report
	

	-
	"rtcp-xr:ecn-sum"
	RTCP XR is not bi-directions and each end-point indicates whetever XR feedback it supports. Hence, if the SDP offer does not contain rtcp-xr with "ecn-sum" then it can still be added in the SDP answer.
The TrGW shall include XR ECN Summary reports towards the external IP network and receive reports from the external IP network. (NOTE 4)

	NOTE1: 
The settings for IMS side may be supported on the External IP Network side in which case no interworking is specified.

NOTE 2: 
Each parameter is described separately as each parameter may or may not need to be interworked. Unless stated otherwise the assumption is that each parameter can be treated independently.

NOTE 3: 
RTCP feedback messages need to be supported and negotiated for the "rtp" initialisation method

NOTE 4:

The contents of the XR reports will be limited to data received from the external IP network.
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