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1 Introduction

This contribution includes a proposal for the specification of signalling media layer adaptation for speech in MTSI terminals. The text included here is written in change request style to simplify inclusion in the MTSI-MHI TS.

2 Proposal

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

----- Start change 1 -----
10.2 RTCP-APP with codec control requests
For media layer adaptation purposes a number of different adaptation request can be put in an RTCP-APP packet. The RTCP-APP packet is put in a compound RTCP packets according to the rules outlined in [RFC3550] and [RFC4585]. In order to keep the size of the RTCP packets as small as possible it is strongly recommended that the RTCP packets are transmitted as minimal compound RTCP packets, meaning that they contain only the items

· SR or RR 

· SDES CNAME item

· APP (when applicable)

The recommended RTCP mode is RTCP-AVPF early mode. This will enable transmission of RTCP reports when needed and still comply with RTCP bandwidth rules. The RTCP-APP packets are not transmitted in each RTCP packet, rather they are transmitted as a result of a change in radio conditions (handover to another network, increased packet loss rate etc.). 

The proposed requests make it possible to request that the other endpoint modifies the packet stream in various ways (redundancy and frame aggregation). It is also possible to request different coding modes in order to keep the total bitrate within limits. Note that the sender can, if having good reasons, select not to fulfil the request received in an RTCP-APP message. One such reason could be knowledge of that the closest link can not handle the requested format.
An RTCP-APP packet is constructed as shown in Figure 1.
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Figure 1. RTCP-APP formatting.

The name is set to “3GM7” meaning 3GPP MTSI release 7, the subtype is set to “7”. 

The application dependent data field contains the requests listed below. The application dependent data must be a multiple of 32 bits long. The unused bytes are set to zero.
The general syntax of a request message is shown below.
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The length of the messages is 1 or 2 bytes depending on message type.

· R  : Reserved for future use, shall be set to 0.
· ID : An ID of the data. Code points [000],[001],[010] and [011] are specified, the other ID code points are reserved for future use. 
Three requests are needed. Two request types deal with the requested redundancy and frame aggregation, the third enables bit-rate requests.
RTCP_APP_REQ_RED: Request for redundancy level and offset of redundant data.


[image: image3.emf]0 1 2 3 4 5 6 7

R Bit field 0 0 1

8 9 0 1 2 3 4 5

1 1 1 1

1 1

    

The Bit field is a 12 bit bitmask that signals a request how payloads are requested to be repeated in subsequent packets

The position of the bit set indicates which earlier payload is requested to be added as redundant payload to the current packet.

If the LSB (rightmost bit) is set (equal to 1) it indicates that the last previous payload is requested to be repeated as redundant payload in the current packet.   

If the MSB (leftmost bit) is set it indicates that the payload that was transmitted 12 packets ago is requested to be repeated as redundant payload in the current packet.

The maximum amount of redundancy is 300%.
See section 10.2.1 for example use cases.
RTCP_APP_REQ_AGG: Requests frame aggregation.
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DATA field is a 4 bit value field:
· 0000 - 1 frame / packet
· 0001 - 2 frames / packet
· 0010 - 3 frames / packet
· 0011 - 4 frames / packet

· …
0100…1111 reserved for future use

The maximum allowed frame aggregation is governed by the maxptime parameter in the session SDP. See section TBD.

RTCP_APP_CMR: Codec Mode Request
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The CMR bits contain the CMR bits according to [RFC3267]. For an IP endpoint the CMR should be transmitted in an RTCP_APP_CMR, the CMR bits in the AMR payload should be left unchanged. 
CS-PS use case:

In the use case CS-PS with a CS-MGw in the path, the CMR bits from the CS client should be forwarded in the CMR bits in the AMR payload, the RTCP_APP_CMR should not be used. If CMR bits are available both in the payload and in an RTCP-APP message, the payload requests shall have precedence.
10.2.1 Example use cases
Below are given some examples how the requests for redundancy and frame aggregation are realised in the RTP flow. 

If one assumes that the speech codec generates frames numbered N-10..N in a continuous flow like below.
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Example 1:

An RTCP_APP_REQ_RED with bit field 000000000000 (no redundancy) and RTCP_APP_REQ_AGG with value = 0 (no frame aggregation) will yield packets like.
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Figure 2 example 1
P-2…P denotes the sequence numbers of the packets.

Example 2:

An RTCP_APP_REQ_RED with bit field 000000000001 (100% redundancy) and RTCP_APP_REQ_AGG with value = 0 (no frame aggregation) will yield packets like.
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Figure 3 example 2
Example 3:

An RTCP_APP_REQ_RED with bit field 000000000010 (100% redundancy with offset 1 extra packet) and RTCP_APP_REQ_AGG with value = 0 (no frame aggregation) will yield packets like.
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Figure 4 example 3
The empty gaps (e.g between frames N-2 and N) are realized as NO_DATA frame types in the AMR payload formats.  

Example 4:

An RTCP_APP_REQ_RED with bit field 000000000000 (no redundancy) and RTCP_APP_REQ_AGG with value = 1 (frame aggregation 2 frames/packet) will yield packets like.
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Figure 5 example 4
Example 5:

An RTCP_APP_REQ_RED with bit field 000000000001 (100% redundancy) and RTCP_APP_REQ_AGG with value = 1 (frame aggregation 2 frames/packet) will yield packets like.
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Figure 6 example 5
Example 6:

An RTCP_APP_REQ_RED with bit field 000000000010 (100% redundancy with offset 1 extra packet) and RTCP_APP_REQ_AGG with value = 1 (frame aggregation 2 frames/packet) will yield packets like.
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Figure 7 example 6
----- end change 1 -------------
--------- Start change 2 --------

[Add in reference section ] 
[RFC3267]
 “Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs”
 (http://www.ietf.org/rfc/rfc3267.txt)
[RFC3550]
 “RTP: A Transport Protocol for Real-Time Applications” (http://www.ietf.org/rfc/rfc3550.txt)

[RFC4585]
“Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)” (http://www.ietf.org/rfc/rfc4585.txt)

------------- end change 2 -----------------
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