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1 Introduction
During SA4#40, a first proposal on media layer adaptation for speech was presented. In the following discussion, several issues were raised regarding the use of in-band mechanisms to signal adaptation requests. This document tries to give an overview over different signalling methods for speech adaptation. The last section summarizes potential gains and drawbacks with the respective methods.
2 Signalling methods

2.1 In-band signalling using Shim

In-band signalling using Shim is described in [1]. 
2.2 In-band signalling using RTP header extension

In [3], there are provisions made to further extend the fixed part of the RTP header using so-called RTP header extensions. The original purpose was to provide a mechanism to experiment with payload-independent functions that required extra information to be carried in the RTP header. In [5], a proposal is made on how multiple RTP header extensions can be used to transmit meta-data associated to the media payload. Hence, it is intended to transport data related to the media payload but not explicitly needed to be able to decode the media data. Interoperability is therefore secured. In Figure 1 below, an example is shown how to use RTP header extensions for signalling the adaptation requests.
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Figure 1. RTP header extension as proposed in [5] applied for signalling adaptation requests.
2.3 Out-of-band signalling using RTCP

RTCP is an established way to transmit feedback in packet based flows. The use of RTP for media transport is complemented by the use of RTCP for feedback on the characteristics of the data transmission. RTCP comes with a number of standard packet formats including a so-called RTCP-APP format. This format is application dependent and can be used by one specific application for transmitting application-unique data. One possible way to signal adaptation requests using RTCP is to put the in-band signalling data as defined in [1] in an RTCP-APP packet. However, for that purpose it will also be necessary to include the possibility to transmit the CMR bits in the RTCP-APP packet in order to achieve synchronicity between the CMR and the Shim-requests. Note that an APP message cannot replace an RTCP-SR/RR which is to be sent by a receiver/sender of an RTP flow.

[image: image2.emf]0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

V=2 P subtype PT=APP=204

SSRC/CSRC

Name (ascii, e.g. "MTSI_REL7_SPEECH")

length

CMR

SHIM_REQ_AGG

F 011 DATA F 011 DATA

SHIM_REQ_RED

Padding bits


Figure 2. An example RTCP-APP packet to use for transmitting adaptation requests.
Another way of using RTCP for transmitting adaptation requests can be found in [2]. Using the AVPF profile removes some of the restrictions found for transmitting RTCP reports in [3]. The AVPF profile also enables application layer feedback messages.
3 Discussion

3.1 In-band signalling using Shims
The current proposal using Shim for in-band signalling is based on the concept that two payload types are specified; 

· PT = 97 : AMR,
· PT = 98 : AMR + Shim.

Using this approach PT = 98 is only transmitted when there is a need to transmit Shim, this way additional overhead is avoided.  If RoHC is used to compress the RTP header the payload type field is assumed to be static. As this field changes temporaily there will be some extra RoHC overhead when the payload type field changes. This additional overhead is typically 4 bytes for 3 consecutive packets each time the payloat type in the RTP header changes.
An alternative approach is to always include Shim (i.e always use PT=98 in the example above). The minimum overhead is then 1 byte (a NULL-Shim). In this case, there is no additional RoHC overhead as the payload type field is static. 
In order to make sure that the Shim messages are received each Shim is repeated 2 times. Also it should be checked that the requests (e.g frame aggregation) are followed.
3.2 In-band signalling using RTP header extension

The main difference between the use of RTP header extension and the shim signalling is signalling overhead. RTP header extensions require 8 bytes additional data in each RTP packet while shims only require 1 or 2. The additional RoHC overhead when setting the extension bit in the otherwise static part of the RTP header should be similar to the shim case.

3.3 RTCP signalling
According to RFC3550 an endpoint that transmits an RTP flow is mandated to transmit RTCP-SR whenever RTCP is sent, although it is possible to append other report packet types such as RTCP-APP. The minimum size of the RTCP-SR packet is 64 bytes on UDP level. However, in order to support the same in-band signalling features as described in [1] it will be necessary to add RTCP-APP reports. The total size is then 100 or 120 bytes for the RTCP reports (SR and APP) depending on IPv4 or IPv6 usage. RTCP reports are not compressed by RoHC in optimized radio links. 

In order to make sure that RTCP reports are transmitted successfully, a repeated transmission in a short time frame might be needed; similar to the approach to make sure that RoHC IR-Dyn packets are transmitted successfully. The problem is that this might interfere badly with the RTP flow, and it violates the RTCP sending rules; at least if the AVP profile is used. The transmission rules for RTCP will have the following consequences;
· AVP – the transmission can only be done according to the interval calculated according to the rules set up during session negotiation. I.e. the transmission interval is not driven by the current transport characteristics but by a pre-defined set of rules.

· AVPF – using immediate or early transmission, the report can be transmitted when necessary. However, there is still a limit how often you can do this; before another early or immediate report is transmitted, one report needs to be transmitted at the “normal” transmission time.
Finally, due to the size of the RTCP report and the occasion when such reporting is really needed (e.g. in bad radio conditions), the likelihood of an RTCP report being transmitted and received in a correct way is significantly lower than transmitting an ordinary voice packet. Bad radio environments results in use of shorter transport format combinations in the uplink and a high amount of segmentation of the IP packet. Hence, the probability of a 100 or 120 byte IP packet being transmitted error-free in a bad radio condition is low. 
3.4 Optimized PDU sizes for HSPA

A typical radio bearer foreseen to be used in MTSI is designed to fit the most common AMR codec rates; if the packet size exceeds the PDU sizes the packets will be segmented.
Hence, it is important to recognize the importance of the actual size of the packets when including new mechanisms to signal adaptation requests.

In order to transmit RTCP over optimized radio bearers, e.g. those described in [4], it will be necessary to segment these packets, in up to three segments. As all segments must be received successfully in the receiving end there is a risk that RTCP packets are lost, especially during bad radio conditions. In other words, while the coverage for the RTP flow might be OK the same situation might not apply for the corresponding RTCP flow.

Using shims with changing payload types does not have any significant impact on the usage of radio resources for transmitting voice. Since signalling requests for frame aggregation and/or redundancy usage is seen to be used rather infrequently, the additional amount of payload data is not significant. This is also true for RTP header extension although the additional 6-7 bytes of data compared to the shim field(s) will to some degree require more power to be transmitted without errors.
4 Conclusion 
As shown in this document, there are basically two main categories of how to signal adaptation requests; in-band and out-of-band. Out-of-band signaling uses RTCP reports in some form while we have shown two main candidates for in-band signaling; shims and RTP header extensions.
Although the text-book approach to signal media-control-related information back to sender in an RTP session is to use RTCP; there are significant drawbacks with this approach for speech in 3GPP networks. The main drawback is that due to the size of the reports; the transmission resources needed to successfully convey the message from the receiver to the sender exceeds those needed for media transport. Hence, the probability of successfully receiving an RTCP report is lower than the probability to receive a media packet. Further, since adaptation requests are most needed when radio conditions are rough, choosing a signaling mechanism when requires more radio resources than the media packet itself reduces the possibility for the adaptation scheme to actually work. In addition, the limitations put by the transmission intervals for the RTCP report, mainly in the AVP profile but also to some extent in the AVPF profile, further reduce the efficiency of the adaptation scheme since the signaling it-self will put limits on how often an adaptation request can be sent.

Regarding the two candidates for in-band signaling, the main difference is signaling overhead. In this context, we find it difficult to motivate why a signaling scheme using 4 times as much bits to convey the same information should be chosen. 

Therefore, in light of the information presented in this document; we propose to adopt the use of shims as presented in [1] and now updated in [6] for signaling adaptation requests for speech in MTSI.
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