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*** Start change 1 ***
2
References

Editor’s note:
Existing text has been removed to only show the new references.

[xx]
ITU-T G.711: “Pulse code modulation (PCM) of voice frequencies”.

[xy]
ITU-T G.722: “7 kHz audio-coding within 64 kbit/s”.

[xz]
IETF RFC 4821 (2007), "Packetization Layer Path MTU Discovery".
*** End change 1 ***

*** Start change 2 ***

3.2
Abbreviations

Editor’s note:
Existing text has been removed to only show the new abbreviations.

NNI
Network-to-Network Interface
PCM
Pulse Code Modulation

SB-ADPCM
Sub-Band Adaptive Differential PCM
*** End change 2 ***

Editor’s note:
Further considerations are needed on whether Clauses 12.5 and 12.6 also need to be updated.

*** Start change 3 ***

12
Inter-working

12.7
Inter-working with other IMS and non-IMS IP networks
12.7.1
General

IMS and MTSI services are required to support inter-working with similar services operating on other IP networks, both IMS based and non-IMS based, [2]. It is an operator option to provide transcoding when the end-to-end codec negotiation fails to agree on a codec to be used for the session. The requirements herein applies to MTSI MGWs when such transcoding is provided.

These requirements were designed for sessions carried with IP end-to-end, possibly inter-connected through one or more other IP networks.
A main objective is to harmonize the requirements for this inter-working case with the requirements for GERAN/UTRAN CS inter-working defined in Clause 12.3. There is however one major difference as the MGW requirements in Clause 12.3 apply only to the PS side of the MTSI MGW, i.e. between the MTSI MGW and the MTSI client in the terminal, while here there are requirements for the MTSI MGW both towards the MTSI client in the terminal and towards the remote network.
12.7.2
Speech

12.7.2.1
General

12.7.2.2
Speech codecs and formats
MTSI MGWs offering speech communication between an MTSI client in a terminal and a client in another IP network through a Network-to-Network Interface (NNI) shall support:

· AMR speech codec modes 12.2, 7.4, 5.9 and 4.75 [11], [12], [13], [14] and source-controlled rate operation [15];
· G.711, both A-law and -law PCM, [xx].

and should support:

· linear 16 bit PCM (L16) at 8 kHz sampling frequency
When such MTSI MGWs also offer wideband speech communication shall support:

· shall support AMR wideband codec 12.65, 8.85 and 6.60 [17], ‎[18], ‎[19], [20] and source controlled rate operation ‎[21];
and should support:

· G.722 (SB-ADPCM) at 64 kbps, [xy]; and:

· linear 16 bit PCM (L16) at 16 kHz sampling frequency.

Editor’s note:
Might need to add something on mode changes for AMR and AMR-WB.
Editor’s note:
Should define that these capabilities are targeting the NNI only and not the PS session with the MTSI client.
12.7.2.3
Codec preference order for session negotiation
It is important to optimize the quality-bandwidth compromise, even though the NNI uses a fixed IP network. For this reason, the following preference order should be used by MTSI MGWs unless another preference order is defined in bilateral agreements between the operators:

· The best option is if a codec can be used end-to-end. Therefore, AMR and AMR-WB should be used end-to-end, for narrow-band and wide-band speech respectively, whenever possible.

· The second best solution is to use G.711 and G.722 as inter-connection codecs, for narrow-band and wide-band speech respectively, since these codecs offer a good quality while keeping a reasonable bit rate.

· The linear 16 bit PCM format should only be used as the last resort, when none of the above solutions are possible.

If a wide-band speech session is possible, then fall-back to narrow-band speech should be avoided whenever possible.

NOTE:
There may be circumstances, for example bit rate constraints, when a fall-back to narrow-band speech is acceptable since the alternative would be a session setup failure.
12.7.2.4
RTP profiles

MTSI MGWs offering speech communication over the NNI shall support the RTP/AVP profile and should support the RTP/AVPF profile, [40]. If the RTP/AVPF profile is supported then the SDP Capability Negotiation (SDPCapNeg) framework shall also be supported, [69].
12.7.2.5
RTP payload formats
The payload format to be used for AMR and AMR-WB encoded media is defined in Clause 7.4.2.

The payload format to be used for G.711 encoded media is defined in RFC 3551, [10], for both A -law (PCMU) and -law (PCMA).

The payload format to be used for G.722 encoded media is defined in RFC 3551, [10].

The payload format to be used for linear 16 bit PCM is the L16 format defined in RFC 3551, [10]. When this format is used for narrow-band speech then the rate (sampling frequency) indicated on the a=rtpmap line shall be 8000. When this format is used for wide-band speech then the rate (sampling frequency) indicated on the a=rtpmap line shall be 16000.
12.7.2.6
Packetization
For the G.711, G.722 and linear 16 bit PCM formats, the frame length shall be 20 ms, i.e. 160 and 320 speech samples in each frame for narrow-band and wide-band speech respectively.

MTSI MGWs offering speech communication over the NNI shall support encapsulating up to 4 non-redundant speech frames into the RTP packets.

MTSI MGWs may support application layer redundancy. If redundancy is supported then the MTSI MGW should support encapsulating up to 8 redundant speech frames in the RTP packets. Thereby, an RTP packet may contain up to 12 frames, up to 4 non-redundant and up to 8 redundant frames.

The MGW should use the packetization schemes indicated by the ptime value in the SDP offer and answer. If no ptime value is present in the SDP then the MGW should encapsulate 1 frame per packet or the packetization used by the end-point clients.

The MTSI MGW should preserve the packetization used by the end-point clients. The packet size can become quite large for some combinations of formats and packetization. If the packet size exceeds the Maximum Transfer Unit (MTU) of the network then the MTSI MGW should encapsulate fewer frames per packet.

NOTE:
It is an implementation consideration to determine the MTU of the network. RFC 4821 [xz] describes one method that can be used to discover the path MTU.

When the MTSI MGW does not perform any transcoding then it shall be transparent to the packetization schemes used by the end-point clients.
12.7.2.7
RTCP usage
Editor’s note:
A clause describing session setup requirements is probably needed.

*** End change 3 ***

*** Start change 4 ***

A.10
Examples of SDP offers and answers for inter-working with other IMS or non-IMS IP networks
A.10.1
General

The session between an MTSI client in a terminal and a client in a remote (non-MTSI) network can be established in may ways, especially when the session is initiated by the remote side.
The SDP will also be depend on how and when the MGW chooses to add information about what formats that can be used for inter-working. There are, in general, two methods for MGWs to add information about alternative formats that can be used for inter-working. The first method is to add the alternative formats to the original SDP offer from the initiating client as a pre-emptive action. The second method is to leave the original SDP offer intact, wait for the answerer to respond and only add the alternative formats when the SDP offer was rejected. A further complication is that there might be multiple MGWs in the path for this kind of inter-working and different MGWs might work differently.
The SDP examples included below should therefore be regarded as a few samples of possible SDPs and should not be regarded as a complete description of what might occur in a real implementation.
A.10.2
Session initiated by MTSI client in terminal
A.10.2.1
Original SDP examples from an MTSI client in a terminal
A.10.2.2
SDP modified by MGW when pre-emptively adding inter-working formats
A.10.2.3
SDP modified by MGW when adding inter-working formats only when the original SDP offer was rejected
A.10.3
Session initiated by remote client

*** End change 4 ***
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