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Abstract of the contribution:

Transcoding at the MRF is one option that currently exists in IMS. Thus, is such transcoding method is deployed, then it may be useful to consider architectural enhancements to MRF based transcoding to accommodate the requirements for optimized allocation of resources (in the visited network) in IMS whilst roaming. This P-CR proposes MRF based transcoding for OSCAR. 

Introduction

In 3GPP specifications TS 23.228 and TS 23.218, transcoding at the IBCF and transcoding at the MRF are specified. During SA2#83, the IMS SWG agreed to documenting architectural solutions for transcoding at the IBCF located in the visited network to facilitate OSCAR. Since MRF based transcoding is also possible in IMS, it is recommended that architectural enhancements for transcoding using the MRF located in the visited network is also studied in TR 23.849.

Proposal
It is proposed to discuss and agree the following changes to TR 23.849 to include MRF based transcoding. 

Proposed changes

5.2.4
Transcoding at network edge
Although transcoding is done in the MRF in the existing specifications, a clear optimization for roaming subscribers is to make use of the IBCF/TrGW transcoding capabilities since they are ideally located at the edge of the NNI for such purpose. 

The usage of IBCF/TrGW for transcoding can be done based on static policies and commercial agreements between the PLMN and HPLMN. 

The following flow shows the reactive transcoding scenario depicted in TS 23.228 where IBCF/TrGW performs the transcoding function after a failure to establish a session due to lack of common codec. This usage is already today provided upon agreement between IM CN subsystems.
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1.
Roaming UE (A) initiates an IMS session towards User B, and the session is analysed at the IBCF. The SDP offer is forwarded towards User B.

2.
A subsequent entity in the signalling path determines that it does not support any codec in the SDP offer and answers with an appropriate error response. This response may include a list of supported codecs.

3.
Based on the response, the IBCF detects the need for reactive transcoding invocation.

4.
The IBCF instructs the TrGW to allocate media processing resources for the session, allocate appropriate transcoding resources for the session and bridge the media flows between the calling and called party endpoints.

5.
Based on the response from the TrGW, the IBCF creates a new SDP offer that contains the codec and transport address information received from the TrGW. 

6.
UE (B) selects a codec and acknowledges the SDP offer with an SDP answer.

7.
Upon receipt of the SDP answer, the IBCF updates the TrGW with the information from the SDP answer.

8.
The IBCF prepares an answer to the offer in step 1, including the selected codec and transport address information for the originating side of the TrGW. The session between the end-points is now established with the media flow traversing the transcoding device.

At session release, the codec transcoding resource will be released.
5.2.x
Transcoding in IMS core network

5.2.x.1
Proactive transcoding using MRF in visited network

This scenario shows how transcoding is performed using the MRF in the visited network. The discovery of MRF in the visited network is as per MRF discovery in subclauses x, y, and z. In this case, transcoding is performed prior to sending the session establishment request to the called party. The following information flow in figure 5.2.x.1-1 is an extension of the requirements in 3GPP TS 23.228, subclause 5.14.4 and Annex P. 
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Figure 5.2.x.1-1: Proactive transcoding using an MRF in the visited network

1.
A calling party UE sends session establishment request to a called party UE, including an SDP offer with media components, supported codecs, IP address and port number at which the UE wishes to receive media.

2.
As a result of filter criteria evaluation, the request is forwarded to an AS.

3.
AS service logic determines to proceed with the call and may apply originating services to the call.

4.
The need for proactive transcoding invocation is detected by the AS. If the SDP offer does not include any codec known to be supported by the called party UE, then the AS is triggered to set up a SIP session with the MRFC, providing codecs and transport parameters to initiate a transcoding session.

5.
The AS discovers an MRF in the visited network either through an pre-configured MRF address for an MRF in the visited network which can be used for transcoding purposes, or by querying an MRB, either in the visited network or in the home network, which returns the address of an MRF in the visited network which can be used for transcoding purposes.

6.
The AS instructs the MRFC to:

-
allocate media processing resources from an MRFP entity under the MRFC's control, configured with the address and port at which the calling UE wishes to receive media, using a codec (say, codec-A) previously included by the calling party UE in the SDP offer and hence known to be supported;

-
allocate media processing resources from the same MRFP entity to the called party UE, using a codec (say, codec-B) known to be supported by the called party UE; and

-
cause the MRFP entity to bridge those two media flows, such that media received on one will be converted to the format of and transmitted on the other.

The MRFC accepts the transcoding request and contacts an MRFP to allocate the requested resources. The MRFP responds with the IP address and port number associated with each requested codec. The MRFC returns this information to the AS.

7-8.
The AS updates the SIP request received in step 2 by appending codec-B to the list of codecs in the SDP offer (after all codecs that were previously in the offer), and altering the transport address and port information to indicate the addresses associated by the MRFP with its resources of type codec-B. The session establishment request is then routed towards the called party UE. 

9-10.
The called party UE acknowledges the SDP offer and makes a codec selection, providing in the SDP answer the IP address and TCP or UDP port at which it wants to receive media.

11.
Upon receipt of the answer from the called party UE, the AS updates the session with the MRFC (providing the codec selected and the address /port information from the SDP answer). The MRFC processes the received information to configure the transcoding unit with the codec, the destination address and port towards the called party UE.

12-13.
The AS modifies the SDP answer received from the called party UE such that it refers to codec-A and the MRFP address and port number associated with it in step 10, and sends this message to the calling party UE.

14.
The session between the end points is now established with the media flow traversing the transcoding device.
5.2.x.2
Reactive transcoding using MRF in visited network

This scenario shows how reactive transcoding is performed using the MRF in the visited network. The discovery of MRF in the visited network is as per MRF discovery in subclauses x, y, and z. In this case, transcoding is performed after receiving an error response from the called party indicating that the codecs offered in the session establishment request are not supported. The following information flow in figure 5.2.x.2-1 is an extension of the requirements in 3GPP TS 23.228, subclause 5.14.4 and Annex P. 
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Figure 5.2.x.2-1: Proactive transcoding using an MRF in the visited network

1.
A calling party UE sends session establishment request to a called party UE, including an SDP offer with media components, supported codecs, IP address and port number at which the UE wishes to receive media.

2.
As a result of filter criteria evaluation, the request is forwarded to an AS

3.
AS service logic determines to proceed with the call and may apply originating services to the call. In this case proactive transcoding is not executed since the need for transcoding may not yet be known. 

4-5.
The session establishment request is routed towards the called party UE.

6-7.
The called party UE or a terminating network entity (such as MGCF) determines that it does not support any codec in the SDP offer and answers with an appropriate error response. This response can include a list of codecs that the called party UE can support.

8.
The AS detects the codec mismatch as a result of receiving the error response from the called party UE. AS service logic determines that transcoding is necessary and proceeds to determine a suitable MRF to carry out transuding for this session.

9.
The AS discovers an MRF in the visited network either through an pre-configured MRF address for an MRF in the visited network which can be used for transcoding purposes, or by querying an MRB, either in the visited network or in the home network, which returns the address of an MRF in the visited network which can be used for transcoding purposes. 

10.
The AS instructs the MRFC to:

-
allocate media processing resources from an MRFP entity under the MRFC's control, configured with the address and port at which the calling UE wishes to receive media, using a codec (say, codec-A) previously included by calling party UE in the SDP offer hence known to be supported by calling UE;

-
allocate media processing resources from the same MRFP entity to called party UE, using a codec (say, codec-B) known to be supported by called party UE; and

-
cause the MRFP entity to bridge those two media flows, such that media received on one will be converted to the format of and transmitted on the other.


The MRFC accepts the transcoding request and contacts an MRFP to allocate the requested resources. The MRFP responds with the IP address and port number associated with each requested codec. The MRFC returns this information to the AS.

11-12.
Based on the information received from the MRFC, the AS creates a new SDP offer that contains the information provided by the MRFC (codec and transport addresses). If no information about supported codecs was available from the error response, the invoking function offers all codecs supported by the transcoding device. It sends this offer to the called party UE.

13-14.
The called party UE acknowledges the SDP offer and makes a codec selection, providing in the SDP answer the IP address and TCP or UDP port at which it wants to receive media.

15.
Upon receipt of the answer from the called party UE, the AS updates the session with the MRFC (providing the codec selected and the address /port information from the SDP answer). The MRFC processes the received information to configure the transcoding unit with the codec, the destination address and port towards the called party UE.

16-17.
The AS modifies the SDP answer received from the called party UE such that it refers to codec-A and the MRFP address and port number associated with it in step 10, and sends this message to the calling party UE. 

18.
The session between the end points is now established with the media flow traversing the transcoding device.
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