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Abstract of the contribution: This contribution completes the description of eVocoder impacts to IMS CN entities in the TR 23.860.
It is proposed to agree on the following changes to the TR 23.860.
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply.

ECN
Explicit Congestion Notification
* * * Next Change * * * *

6.4
ECN support & Codec rate adaptation by IMS Core Network entities 

6.4.1
General

The ECN framework used to signal radio congestion and trigger codec rate adaptation affects the following IMS CN entities: MGCF/IM-MGW, IBCF/TrGW, IMS-ALG/ IMS-AGW, MRFP/MRFC, and the MSC Server enhanced for ICS/SRVCC / CS-MGW. 
As specified in TS 26.114 [4], 
an MGCF/IM-MGW supporting MTSI can be used for inter-working between an ECN-capable client in a 3GPP network that properly handles ECN-marked packets and a CS network; 
an IBCF/TrGW supporting MTSI can be used for interworking between an ECN-capable client in a 3GPP network that properly handles ECN-marked packets and:

· -
a remote client that does not use ECN;

· -
a remote client that supports ECN in different way than what is specified for MTSI clients;

· 
· -
a network which does not handle ECN-marked packets properly.

6.4.2
CS GERAN/UTRAN Interworking at MGCF/IM-MGW
In order to support MTSI-compliant ECN, MGCF/IM-MGW shall: 

· support ECN as described in TS 26.114 [4] for the MTSI client in terminal (including IETF RFC 3168 [x] and IETF Draft on ECN for RTP over UDP [y]), except that the MGCF and IM-MGW do not determine whether ECN can be used based on the Radio Access Technology that is used towards the MTSI client in terminal; the MGCF/ IM-MGW act as an ECN endpoint towards the MTSI client in terminal;
· support RTP/AVPF and SDPCapNeg;

· be capable of enabling end-to-end rate adaptation between the MTSI client in terminal and the CS terminal or IM-MGW by performing the following:

-
negotiate the use of ECN with the MTSI client in terminal, if it can be confirmed that the network used towards the MTSI client in terminal properly handles ECN-marked packets;

NOTE 1:
An operator can ensure that the network used towards the MTSI client in terminal properly handles ECN-marked packets by setting corresponding requirements on network equipment, and verifying that those requirements are met. No active signalling (“probing”) during normal operation is required to ensure this.

-
trigger rate adaptation request towards the MTSI client in terminal when receiving in the incoming IMS media flow IP packets marked with ECN-CE, regardless of whether the IM-MGW applies or does not apply transcoding;
-
inter-work adaptation requests between the MTSI client in terminal and the CS GERAN/UTRAN when the IM-MGW bridges compatible codec configurations between the interfaces without applying a transcoding function (existing requirement); if the IM-MGW prefers to receive a lower codec mode rate from the MTSI client in terminal than what the CS network indicates, e.g. after having received IP packets with ECN-CE, the IM-MGW may replace the codec mode requested from the CS side with the codec mode that the IM-MGW prefers;
-
perform media adaptation (e.g. reduce media bit-rate) towards the MTSI client in terminal when receiving from the latter an adaptation request and the IM-MGW applies transcoding (existing requirement);
NOTE 2:
For CS interworking the MTSI MGCF/MGW does not have to perform transcoding if the same codec is selected on the CS and PS network.  
NOTE 3:
3GPP TS 29.163 [z] only defines so far interworking of CS rate control requests into RTP in-band rate control (CMR) on IMS side. It is ffs in CT3 if interworking with RTCP-APP adaptation requests for MTSI needs to be specified; this is not specific to ECN. 
Potential impacts to the Mn procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT3 and CT4, e.g. configuring the IMS termination to use ECN (with its ECN parameters e.g. ECT(0), leap-of-faith method…). 
6.4.3
Interworking with non-ECN IP network and/or terminal at IBCF/TrGW
An IBCF/TrGW supporting MTSI compliant ECN can be used to enable ECN within the local network when either the remote network cannot be confirmed to properly handle ECN-marked packets or the remote terminal does not support or use ECN.

In order to support MTSI compliant ECN when interworking with a remote network that cannot be confirmed to properly handle ECN-marked packets and/or with a remote terminal does not support or use ECN, the IBCF/TrGW shall:

· determine from local configuration if the remote network properly handles ECN-marked packets;

· determine with SDP offer/answer procedures if the remote terminal supports ECN;
· support RTP/AVPF and SDPCapNeg;

· be capable of enabling end-to-end rate adaptation between the local MTSI client in terminal and the remote client or TrGW by performing the following towards the local MTSI client in terminal:

-
negotiate the use of ECN;

-
support ECN as described in this specification for the MTSI client in terminal (including IETF RFC 3168 [x] and IETF Draft on ECN for RTP over UDP [y]), except that the MTSI IBCF/TrGW does not determine whether ECN can be used based on the Radio Access Technology; the MTSI IBCF/TrGW acts as an ECN endpoint towards the ECN capable MTSI client in terminal;
-
trigger rate adaptation request towards the MTSI client in terminal when receiving in the incoming IMS media flow IP packets marked with ECN-CE, regardless of whether the TrGW applies or does not apply transcoding; this requires that the IBCF provides the TrGW with the media configuration, even if transcoding is not supported or applied, when the IP termination is configured with ECN; 
-
forward adaptation requests (see NOTE 2) between the MTSI client in terminal and the remote client when the TrGW bridges compatible codec configurations between the interfaces without applying a transcoding function (existing requirement); if the TrGW prefers to receive a lower codec mode rate from the MTSI client in terminal than what the other SIP network indicates, e.g. after having received IP packets with ECN-CE, the TrGW may replace the codec mode requested from the other SIP network with the codec mode that the TrGW prefers; 
-
perform media adaptation (e.g. reduce media bit-rate) towards the MTSI client in terminal when receiving from the latter an adaptation request and the TrGW applies transcoding (existing requirement);

NOTE 1:
For this interworking the MTSI IBCF/TrGW does not have to perform transcoding if the same codec is selected on both sides of the TrGW.
NOTE 2:
It is ffs in CT3 if rate adaptation requests have to be interworked between RTCP-APP based and RTP in-band rate controls if AVPF is negotiated on one side only of the IBCF, e.g. AVPF is not supported by the non-ECN IP terminal and the ECN-capable MTSI client in terminal sends an RTCP-APP adaptation request. This is not specific to ECN. 
Potential impacts to the Ix procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT3 and CT4, e.g. configuring whether the IMS CN termination and the other IMS/SIP network termination shall use ECN (and if yes, with their relative ECN parameters). 
6.4.4
Interworking with non-3GPP ECN IP terminal at IBCF/TrGW
An IBCF/TrGW supporting MTSI compliant ECN can also be used to enable ECN end-to-end if the remote client uses ECN in a different way than what is described in TS 26.114 [4] for the MTSI client in terminal, e.g. if the remote client only supports probing for the ECN initiation phase or it needs the ECN feedback.

NOTE 1:
For this interworking the MTSI IBCF/TrGW does not have to perform transcoding if the same codec is selected between both terminals.
Potential impacts to the Ix procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT3 and CT4. 

NOTE 2:
Detailed interworking requirements between 3GPP ECN and non-3GPP ECN should in particular be carefully studied by CT3. This covers e.g. the need to relay ECN bits, remark ECT(0) to/from ECT(1) IP packets between the IMS and the other SIP networks, and the possible need to support on the other SIP network interface probing for ECN initiation phase, ECN feedback of ECN-CE marked packets, ECN constant monitoring, use of nonce (and support of RTCP-XR report).
NOTE 3:
Some requirements of TS 26.114 would imply new H.248 interactions between the IBCF and TrGW. E.g. the requirement in subclause 7.3.2 that the MTSI client may initiate a session re-negotiation to disable ECN to resolve ECN-related error cases (e.g. detecting non-ECT in received packets instead of ECT(0) or detecting a very high packet loss rate) would imply the need for the TrGW to notify those new errors to the IBCF.
6.4.x
ECN support at IMS-ALG/IMS-AGW
It can not be assumed by default that an IMS-AGW will support forwarding the ECN bits. 
NOTE 1:
When acting in back-to-back IP host (B2BIH) mode (only mode supported so far by the Iq profile), each H.248 IP stream endpoint represents an IP host entity, source host for outgoing traffic and destination host for incoming traffic. The source host behaviour is defined by IETF RFC 1122, which means essential the insertion of a default value for the 2 bits carrying the ECN. This can lead the IMS-AGW to remark ECT marked packets to non-ECT, possibly marking packets with a CE mark as non-ECT, which could force the network into serious congestion due to non-responsiveness and thus significant impacts to media quality.
The P-CSCF shall be able to disallow the negotiation of ECN during SDP offer/answer exchanges if the IMS-AGW does not support transparent forwarding of the ECN bits or if the IMS core network or the access network used towards the MTSI client in terminal do not properly handle ECN-marked packets. 
An IMS-AGW supporting ECN shall be able to forward the ECN bits, under control from the IMS-ALG. 
Potential impacts to the Iq procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT4. 
NOTE 2:
ECN support by the IMS-ALG/IMS-AGW is limited to transparently forwarding (or not forwarding) ECN bits. I.e. there is no requirement, like for MGCF/IM-MGW or IBCF/TrGW, to support interworking between 3GPP ECN and no ECN or non-3GPP ECN.  
6.4.y
ECN support at MRFC/MRFP
An MRFC/MRFP supporting MTSI-compliant ECN may act as an ECN endpoint to enable ECN with a local ECN-capable MTSI client in terminal within a local network that properly handles ECN-marked packets, when applying the following functions (see 3GPP TS 23.333 [w]):
· play tone, play audio or multimedia announcement;
· audio or multimedia record;
· text to speech;

· automatic speech recognition;
· audio or video transcoding;

· audio or multimedia conferencing.
This requires that the MRFC/MRFP performs the following:

· support RTP/AVPF and SDPCapNeg;

· be capable of enabling end-to-end rate adaptation between the local MTSI client in terminal and the MRFP by performing the following towards the local MTSI client in terminal:

-
negotiate the use of ECN;

-
support ECN as described in TS 26.114 [4] for the MTSI client in terminal (including IETF RFC 3168 [x] and IETF Draft on ECN for RTP over UDP [y]), except that the MTSI MRFC/MRFP does not determine whether ECN can be used based on the Radio Access Technology; the MTSI MRFC/MRFP acts as an ECN endpoint towards the ECN capable MTSI client in terminal;

-
trigger rate adaptation request towards the MTSI client in terminal when receiving in the incoming IMS media flow IP packets marked with ECN-CE; 
-
perform media adaptation (e.g. reduce media bit-rate) towards the MTSI client in terminal when receiving from the latter an adaptation request.
Potential impacts to the Mp procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT4. 
6.4.z
CS GERAN/UTRAN Interworking at the MSC Server enhanced for ICS/SRVCC / CS-MGW
In order to support MTSI-compliant ECN, the MSC Server enhanced for ICS/SRVCC / CS-MGW shall support the requirements specified in subclause 6.4.2 respectively for the MGCF and IM-MGW. 
Potential impacts to the Mc procedures and profile have to be studied and corresponding stage 2 and stage 3 requirements be documented in CT3 and CT4, e.g. configuring the IMS termination to use ECN (with its ECN parameters e.g. ECT(0), leap-of-faith method…). 




