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1.
Introduction
This contribution addresses the inter-working enhancements in TS 26.114, [1]. More specifically, this contribution addresses how the media is to be encapsulated into RTP packets.
A first version of this contribution was presented at the MTSI ad-hoc in Lund, 2008-09-29 – 2008-10-01, [3]. Change marks are included to show the changes relative to that version.

2.
Proposed solution

To harmonize with other MTSI MGW requirements, for example for GERAN/UTRAN CS inter-working, the following is proposed that:

· G.711, G.722 and the 16 bit linear PCM formats should use 20 ms per frame.

· 20, 40, 60 and 80 ms packetization (1 to 4 frames per packet) of non-redundant speech as mandatory.
· Redundancy is an optional feature.
· When redundancy is supported then the MGWs can pack up to 240 ms of speech (up to 12 frames) in the RTP packets.

What packetization scheme that is to be used is normally determined by the ptime and maxptime values included in the SDP offers and answers. However, non-MTSI clients are not required to include these values. Therefore, if ptime is not available then the default packetization should be 20 ms (1 frame) per packet.
The G.711, G.722 codecs and the linear 16 bit PCM format may give quite large packets. A few examples are outlined in the table below. To avoid IP fragmentation, MGWs need to discover the path MTU. This is however outside the SA4 scope. Therefore, it is proposed to add a note indicating that such capabilities are needed in a real implementation.
Table 1. IPv4 packet sizes (in bytes) for different packetization schemes and different codecs and formats
	Packetization
	G.711
	G.722
	L16 narrow-band
	L16 wide-band

	20 ms
	200
	200
	380
	700

	40 ms
	360
	360
	700
	1340

	60 ms
	520
	520
	1020
	1980

	80 ms
	680
	680
	1340
	2620


Table 2. IPv6 packet sizes (in bytes) for different packetization schemes and different codecs and formats
	Packetization
	G.711
	G.722
	L16 narrow-band
	L16 wide-band

	20 ms
	220
	220
	380
	700

	40 ms
	380
	380
	700
	1340

	60 ms
	540
	540
	1020
	1980

	80 ms
	700
	700
	1340
	2620


In [4] and [5], one can find that the minimum (or guaranteed) path MTU should be 576 bytes for IPv4 and 1280 bytes for IPv6 respectively. Packet sizes larger than this has been marked with bold and red type font in Table 1 and Table 2. As can be seen in these tables, large packetization may exceed the minimum path MTU size and it is not guaranteed that large IP packets can pass the network without being fragmented. As shown, the most concern is for IPv4.
3.
Solution
One obvious solution would be to just define maxptime at session setup such that it the path MTU is never exceeded, basically set maxptime=20. This would however limit the adaptation possibilities that have been defined for AMR in TS 26.114. Most sessions are expected to use AMR or AMR-WB end-to-end, within and between 3GPP operators, and it is therefore important to be able to use the adaptation possibilities for sessions that do not require transcoding. Also, limiting the maxptime to 20 would not solve the problem when L16 is used for wide-band speech.
A better solution is that the MTSI MGW keeps the maxptime as it was defined by the MTSI client when the original SDP offer was created. The MTSI MGW should instead use techniques for path MTU discovery, for example as described in RFC 4821.
4.
Proposal
Adopt the attached text to be included in the pseudo-CR.
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*** Start change 1 ***
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 [xx] 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.
*** End change 1 ***
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