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*** Start change 1 ***
10.2.0
General

To reduce the risk for confusion in the sender, it is beneficial if the signaling for the media adaptation is the same regardless of which triggers are used in the adaptation. The adaptation for AMR, AMR-WB and EVS includes adapting the media bit-rate, the frame aggregation, the redundancy level and the redundancy offset. The domain of adaptation for EVS furthermore includes adapting audio bandwidth, partial redundancy, switching between EVS primary mode and EVS AMR-WB IO mode.

When the AMR codec or the AMR-WB codec is used, two signaling mechanisms are defined:

-
CMR in the AMR/AMR-WB RTP payload, [28]. This signaling mechanism can only be used to adapt the bit-rate of the codec.

-
RTCP-APP, see clause 10.2.1. This signaling mechanism can be used to adapt bit-rate, frame aggregation, redundancy level and redundancy offset. Only three of the defined request messages can be used for AMR and AMR-WB.

When the EVS codec is used, the following signaling mechanism is defined:

-
CMR in the EVS RTP payload, [125]. The bit-rate and the bandwidth in the CMR byte of EVS Primary mode indicate the highest bit-rate and the highest bandwidth that the receiver wants to receive. The sender may use a lower bit-rate or a lower bandwidth when sending if a range of bit-rate or bandwidth is negotiated.
-
RTCP-APP, see clause 10.2.1.

The request in the received CMR is valid until a new request is received.
When adapting frame aggregation and/or redundancy, the MTSI client must verify that the maximum packetization, defined by the maxptime SDP parameter, is not exceeded. The MTSI client must also verify that the IP packet sizes does not exceed the Maximum Transfer Unit (MTU).

The boundaries of the adaptation may be controlled by a set of parameters. These parameters may be configured into the MTSI client based on operator policy, for example using OMA-DM.

Table 10.1 defines a mandatory set of parameters that are used by the ECN triggered adaptation for AMR and AMR-WB. The default values for the parameters are also specified. Alternate values for these parameters may be configured into the MTSI client based on operator policy, for example using OMA-DM.

Table 10.1: Configuration parameters when ECN is used as a trigger

	Parameter
	Description

	ECN_min_rate
	Lower boundary for the media bit-rate adaptation in response to ECN-CE marking. The media bit-rate shall not be reduced below this value as a reaction to the received ECN-CE.

The ECN_min_rate should be selected to maintain an acceptable service quality while reducing the resource utilization.

Default value: For AMR and AMR-WB, the default value shall be the rate of the recommended Initial Codec Mode, see Clause 7.5.2.1.6.

	ECN_congestion_wait
	The waiting time after an ECN-CE marking for which an up-switch shall not be attempted.

A negative value indicates an infinite waiting time, i.e. to prevent up-switch for the whole remaining session.

Default value: 5 seconds


The configuration of adaptation parameters, and the actions taken during the adaptation, are specific to the particular triggers. For example, the adaptation may be configured to reduce the media bit-rate to AMR5.9 when ECN-CE is detected, while it may reduce the media bit-rate to AMR4.75 for bad radio conditions when high PLR is detected.

Multiple ECN-CE markings within one RTP-level round-trip time is considered as the same congestion event. Each time an MTSI client detects a congestion event it shall send an adaptation request to reduce the media bit-rate unless already operating at the ECN_min_rate or below. An MTSI client detecting a congestion event shall not send an adaptation request to increase the media bit-rate for a time period ECN_congestion_wait after the end of the congestion event.

Multiple adaptation algorithms can be used in parallel, for example both ECN-triggered adaptation and PLR-triggered adaptation. When multiple adaptation algorithms are used for the rate adaptation, the rate that the MTSI client is allowed to use should be no higher than any of the rates determined by each adaptation algorithm.

NOTE:
For example, if the ECN-triggered adaptation indicates that AMR5.9 should be used and if the PLR-triggered adaptation indicates that AMR4.75 should be used then the rate that the MTSI client uses should be no higher than min(AMR5.9, AMR4.75) = AMR4.75.An example adaptation scheme is described in Annex C.
*** End change 1 ***
*** End change 2 ***
10.2.1.1
General

When signalling adaptation requests for speech in MTSI, an RTCP-APP packet should be used. This application-specific packet format supports three different adaptation requests when the AMR or AMR-WB codec is used; bit-rate requests, frame aggregation requests and redundancy requests. The requests for frame aggregation and redundancy are also used when the EVS codec is used. The codec mode request used for AMR-WB is also used when the EVS AMR-WB IO mode is used. The application specific format supports additionally five requests that are used for the EVS codec. The RTCP-APP packet is put in a compound RTCP packets according to the rules outlined in RFC 3550 [9] and RFC 4585 [40]. 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 since it will enable transmission of RTCP reports when needed and still comply with RTCP bandwidth rules. The RTCP-APP packets should not be transmitted in each RTCP packet, but rather as a result in the transport characteristics which require end-point adaptation.

The signalling allows for a request that the other endpoint modifies the packet stream to better fit the characteristics of the current transport link. The request in the received RTCP-APP is valid until a new request is received. Note that the media sender can, if having good reasons, choose to not comply with the request received from the media receiver. One such reason could be knowledge of that the local conditions do not allow the requested format.
*** Start change 2 ***
*** Start change 3 ***
10.2.1.7
EVS Primary Rate Request

RTCP_APP_REQ_EPRR: EVS Primary Rate Request
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Figure 10.6a: EVS primary rate request

Codecs: This request can be used for the EVS codecs when operating in EVS Primary mode.

The DATA field a 4-bit field and is encoded as described in the table below. The rate request indicates the maximum codec mode (highest bit-rate) that the receiver wants to receive. The sender may use a lower codec mode (lower bit-rate) when sending. The rate request shall comply with the media type parameters that are negotiated in the session.
Table 10.1a Encoding of the DATA field in the EVS Primary Rate Request.

	Index
	EVS Primary rate request

	0000
	5.9

	0001
	7.2

	0010
	8

	0011
	9.6

	0100
	13.2

	0101
	16.4

	0110
	24.4

	0111
	32

	1000
	48

	1001
	64

	1010
	96

	1011
	128

	1100
	Not used

	1101
	Not used

	1110
	Not used

	1111
	Not used


10.2.1.8
EVS Bandwidth Request

RTCP_APP_REQ_EBWR: EVS Bandwidth Request
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Figure 10.6b: EVS bandwidth request

Codecs: This request can be used for the EVS codecs when operating in Primary mode.

The DATA field is a 4-bit field b0…b3, corresponding to bit 4 to bit 7 in the octet:

-
b0 set to ‘1’ = request for narrowband.

-
b1 set to ‘1’ = request for wideband.

-
b2 set to ‘1’ = request for super-wideband.

-
b3 set to ‘1’ = request for fullband.

One or several of these four bits can be set to ‘1’. For example, a request for ‘1110’ indicates that the receiver wants to receive narrowband, wideband or super-wideband speech but not fullband speech. The bandwidth request indicates the maximum bandwidth that the receiver wants to receive. The bandwidth request shall comply with the media type parameters that are negotiated in the session. The sender may use a lower bandwidth when sending.
*** End change 3 ***
