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Introduction

This contribution includes a proposal for the specification of inter-working MTSI to UTRAN/GERAN CS and PSTN. The text included here is written in change request style to simplify inclusion in the MTSI-MHI TS 26.114.

Proposal

Approve the proposed text to be included in the MTSI-MHI TS 26.114.

11
Inter-working

11.1
General
In order to support inter-working between different networks it is good if common codecs for the connection can be found. Below is described what are the requirements for different networks. In some cases there is also needed functionality in the network that makes the inter-working possible (e.g. MGCF and MGW).
11.2
UTRAN/GERAN CS

Inter-working functions are required between IMS and CS. There are separate functions (e.g. in a MGCF) for the control plane inter-working (e.g. SIP ( BICC and SIP ( H.245) and separate functions (e.g. in a MGW) for the user plane inter-working (e.g. inter-working transport protocol formats and possible Transcoding).

11.2.1
Codec usage
The same mandatory codecs (AMR-NB, H.263 and T.140) are specified for MTSI [see chapter 5.2] as for CS [TS26.111 3G-324M]. The only difference is the video codec level, which for the levels in question mainly affects the maximum bitrate. Both video codec level and maximum bitrate can be specified as part of the call setup negotiation (see 11.2.4). Thus, it is very likely that the MTSI terminal and UE can agree on a common codec end-to-end without the need for MGW Transcoding. 

If a common codec is not found and the MGW does not support Transcoding between any of the supported codecs, then the MGCF may drop the unsupported media component. If the speech part cannot be supported, then the connection should not be set up.
11.2.2
Payload format
See chapter 5.3 above.
11.2.3
Media gateway transpacketization
The MGW shall offer conversion between H.223 as used in 3G-324M on the CS side and RTP as used in IMS. At least the following Inter-working functionality should be included.
11.2.3.1
Speech de-jitter buffer

The MGW should use a speech de-jitter buffer in the direction IMS to CS with sufficient performance to meet the 10 ms maximum jitter requirement in [H.324].

11.2.3.2
Video bitrate equalization

The MGW should use a video buffer in the direction from IMS to CS with the purpose to limit the effects of temporary bitrate variations on the IMS side, as the CS side has very limited ability to accommodate bitrate variations. MGW should keep this buffer as empty as possible to reduce end-to-end delay. RTCP RR can be used to limit the average video bitrate towards IMS if it should not fit in the CS channel, despite the bitrate negotiation made during call setup. Should the video bitrate from IMS be so high that the video buffer becomes full and RTP packets must be dropped, those losses shall be included in the RTCP RR reporting to enable the MTSI terminal to adapt its bitrate.

11.2.3.3
Data loss detection

If RTP packet loss is detected on input to the MGW, including losses caused by buffer-full condition as described above, corresponding H.223 AL-SDU sequence number increments should be made on the CS side to enable loss detection and proper concealment in the receiving CS UE. 
If packet loss is detected on the CS side, e.g. through H.223 AL-SDU sequence numbers, those losses should be indicated towards the IMS side through corresponding RTP packet sequence number increments. The deliberate increments made for this reason will be visible in the RTCP RR from the MTSI UE and the MGW should take that into account when acting on RTCP RR from the MTSI UE, as the CS side losses are not related to the IMS network conditions.

11.2.3.4
Data integrity indication
This is mainly relevant in the direction from CS to IMS. The H.223 AL-SDU's include a CRC that can indicate data corruption. That CRC is in general not possible to forward to the IMS side. The MGW should use available media error indication methods in IMS to enable proper concealment in the receiving MTSI terminal. One example is setting the Q bit of [RFC3267] to 0 for AMR speech data that was carried in an H.223 AL-SDU with CRC indicating errors. If media error indication is not possible, then the data from a corrupted H.223 AL-SDU should not be forwarded to IMS. The H.223 AL-SDU CRC is not fully fail-safe and it is therefore recommended that a MTSI terminal is designed to be robust and make concealment of corrupt media data, similar to the CS UE.

11.2.3.5
Packet size considerations

The same packet size and alignment requirements and considerations as defined in chapter 6.5.2 above and in [TS26.111] apply to the MGW, as it in that sense acts as a terminal and UE towards both IMS and CS side. Maximum available buffer size for packetization of media data may differ between IMS and CS UE and there currently exist no general means to signal this end-to-end. Thus, MGW may have to segment data, especially video, in a non-favorable way. The number of such unfavorable segmentations should be kept to a minimum. It is recommended to make use of available codec-specific packet-size signaling on the IMS side, such as e.g. SDP parameter max-rcmd-nalu-size for H.264.
11.2.3.6
RTP timestamping
In general, no explicit timestamps exist at the CS side. Even without transcoding functionality, MGW may have to inspect and be able to interpret media data to set correct RTP timestamps. For example, H.264 slice NALs belonging to the same picture must be assigned the same RTP TS. 

11.2.3.7
Protocol termination
MGW shall terminate the (W)NSRP protocol at the CS side, as (W)NSRP has no relevance on the IMS side. Similarly, MGW shall terminate RTCP at the IMS side. 

11.2.3.8
Media synchronization
The MGW shall forward and translate the timing information between the IMS side (RTP timestamps, RTCP sender reports) and CS side (H.245 message H223SkewIndication) to allow for media synchronization in the MTSI terminal and CS UE. MGW shall account for its own contribution to the skew in both directions. 
11.2.4
Session control
MGCF shall offer translation between H.245 and SIP/SDP signaling to allow for end-to-end capability negotiation. All relevant signaling messages shall be supported at both IMS and CS side.
11.2.5
Service behaviour
11.3
UMA/GAN PS inter-working

11.3.1
…

11.4
PSTN
If 3G-324M is supported in the PSTN, then the inter-working can be made similar to UTRAN/GERAN CS in chapter 11.2 above.

11.4.1
…

11.5
TISPAN/NGN inter-working

11.5.1
…
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