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*** Start change 1 ***
9.2.1
General

This clause provides a recommendation for a simple application layer redundancy scheme that is useful in order to handle operational conditions with severe packet loss rates. Simple application layer redundancy is generated by encapsulating one or more previously transmitted speech frames into the same RTP packet as the current previously not transmitted frame(s). An RTP packet may thus contain zero, one or several redundant speech frames and zero, one or several non-redundant speech frames.

When transmitting redundancy during a session started without redundancy, the MTSI client should switch to a lower codec mode, bit-rate, or audio bandwidth. An MTSI client using AMR or AMR-WB shall utilize the codec mode rates within the negotiated codec mode set with the negotiated adaptation steps and limitations as defined by mode-change-neighbor and mode-change-period. It is recommended to not send redundant speech frames before the targeted codec mode is reached. Tables 9.1, 9.1a, and 9.1b define the recommended codec modes for different redundancy level combinations for AMR, AMR-WB, and EVS respectively.

When application layer redundancy is used for AMR, AMR-WB, or EVS encoded speech media, the transmitting application may use up to 300 % redundancy, i.e. a speech frame transported in one RTP packet may be repeated in 3 other RTP packets.

Table 9.1: Recommended codec mode and redundancy level combinations for AMR
when redundancy is supported

	Codec
	When this bit-rate is supported for no redundancy
	This bit-rate should be allowed for 100 % redundancy

	AMR
	AMR 12.2
	AMR 5.9

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


AMR 5.9 kbps with 100 % redundancy results in the same session bandwidth as AMR 12.2 kbps without redundancy. When redundancy is needed, either the session bandwidth needs to be slightly increased or a lower codec mode has to be used as NO_DATA frames have to be inserted.
Table 9.1a: Recommended codec mode and redundancy level combinations for AMR-WB
when redundancy is supported
	Codec
	When this bit-rate is supported for no redundancy
	This bit-rate should be allowed for 100 % redundancy

	AMR-WB
	AMR-WB 12.65
	AMR-WB 6.60

	AMR-WB
	AMR-WB 23.85
	AMR-WB 12.65


AMR-WB 6.60 kbps with 100 % redundancy results in a slightly higher session bandwidth than AMR-WB 12.65 kbps without redundancy. When this redundancy is needed, the session bandwidth needs to be slightly increased as 6.60 is the lowest codec mode.
AMR-WB 12.65 kbps with 100 % redundancy also results in a slightly higher session bandwidth than AMR-WB 23.85 kbps. When this redundancy is needed, either the session bandwidth needs to be increased slightly or a lower codec mode has to be used.
Table 9.1b: Usable bit-rate and redundancy level combinations for EVS
when redundancy is supported
	Codec
	When this bit-rate is supported for no redundancy
	This bit-rate should be allowed for 100 % redundancy

	EVS NB-only, NB+WB, or NB+WB+SWB
	EVS 13.2
	EVS 7.2

	EVS NB-only, NB+WB, NB+WB+SWB, or NB+WB+SWB+FB
	EVS 24.4
	EVS 13.2


EVS 7.2 kbps with 100 % redundancy results in a slightly higher session bandwith than EVS 13.2 kbps. EVS 13.2 kbps with 100 % redundancy results in a slightly higher session bandwith than EVS 24.4 kbps. When redundancy is needed, either the session bandwidth needs to be increased slightly or a lower bit-rate has to be used.
For EVS, reducing the bit-rate to enable redundancy may result in reduced audio bandwidth.
EVS SWB 13.2 kbps with 100 % redundancy requires the MTSI client to switch to a lower bit rate, e.g., 7.2 kbps. However, at 7.2 kbps, EVS does not support SWB, and therefore may have to switch to a lower audio bandwidth, e.g., wideband. This bandwidth switch is agnostic to the application layer redundancy scheme and the session will continue seamlessly as when AMR 12.2 (no redundancy) to AMR 5.9 (100 % redundancy) switch happens. As an alternative, without reducing the bit-rate, EVS SWB 13.2 kbps can operate in channel aware mode with source-controlled partial redundancy.
*** End change 1 ***
