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[bookmark: _Toc445822957]6.5.3	Rate Control
[bookmark: _Toc445822958]6.5.3.1	Successful operation
[bookmark: _Toc445822959]6.5.3.1.1	Rate control for codecs other than the EVS codec
See the corresponding section in 3GPP TS 25.415 [2]. When an Nb UP protocol entity receives a rate control message over the Nb interface, it shall provide an indication of the rate control to the upper layer. The rate control indication is acknowledged on request from the upper layer.
[bookmark: _Toc445822960]6.5.3.1.2	Rate and mode control for the EVS codec
For EVS the IuFP procedure does not apply on Nb. Instead, the EVS-CMR is send continuously in every codec frame (Speech or SID) or in CMR-Only frames; for details, see TS 26.454 [11]. 
For the EVS codec:
-	On the Iu interface, IuFP provides for rate control via the exchange of RATE CONTROL and RATE CONTROL ACK PDUs.
 -	On the Iu interface, CMR for EVS (EVS-CMR) as specified in 3GPP TS 26.453 [10] subclause 4.5 provides for in-band rate and mode control via the Codec Mode Request (CMR) field of every codec frame (Speech or SID) and CMR-Only frame.
-	On the Nb interface of the BICC-based CS CN, EVS-CMR as specified in 3GPP TS 26.453 [10] subclause 4.5 provides for in-band rate and mode control via the Codec Mode Request (CMR) field of every codec frame.
-	A MGW receiving an EVS-CMR over an Nb interface may modify its contents based on local policies and include the resulting contents into the EVS-CMR field of the outgoing speech frame on the Nb interface.
-	Interworking of rate control procedures at an MGW between an Nb interface and a corresponding Iu interface only applies when the MGW bridges compatible codec configurations between the interfaces without applying a transcoding function.
-	A MGW receiving an EVS-CMR from an Nb interface may modify its contents based on local policies and include the resulting contents into the EVS-CMR field of the outgoing speech frame on the corresponding Iu interface.
-	An MGW receiving a rate control request and an EVS-CMR on an Iu interface shall determine the lower limit of the maximum bit rates contained in each request and include the resulting limit into the EVS-CMR field of the outgoing speech frame on the corresponding Nb interface, with possible further modifications to the EVS-CMR contents based on configured policies.
-	The rules by which the MGW may filter and modify the EVS-CMR contents consist of the following:
1)	The MGW shall not modify the EVS-CMR to increase the maximum bit rate;
2)	If the MGW observes the incoming stream of speech frames or packets and determines that a lower EVS mode is more appropriate, the MGW may modify the EVS-CMRs sent in the opposite direction of the observed speech flow;
3)	If the MGW modifies the EVS-CMR to decrease the maximum bit rate and the resulting maximum bit rate no longer support the originally requested maximum audio bandwidth, then the maximum audio bandwidth may be reduced by the MGW to the next lower one that fits to the reduced maximum bit rate;
4)	The MGW shall not modify the EVS-CMR in a way that results in a change of the major mode of operation (EVS primary mode or EVS AMR-WB IO mode);
5)	When channel-aware mode is used, if the MGW observes the incoming stream of speech frames or packets and determines that other channel-aware mode parameters are more appropriate, the MGW may modify the EVS-CMRs, flowing in the opposite direction of the observed speech flow to change the received channel-aware offset to a bigger one (e.g. from 2 to 3) and the received channel-aware depth to a lower, more robust one;
6)	When channel-aware mode is used, the MGW shall not reduce the received channel-aware offset or modify the received channel-aware depth a less robust one; 
7)	The MGW should not block the channel-aware mode;
8)	The MGW may modify the EVS primary mode in the received EVS-CMR to the EVS Variable Bit Rate mode.
[bookmark: _Toc445822961]6.5.3.1.3	Interworking of rate control between compatible AMR-WB and EVS codec configurations
See the corresponding clause 11.5 in 3GPP TS 26.454 [11].
The EVS codec includes the EVS AMR-WB IO mode of operation and is therefore TrFO-compatible to the AMR-WB codec. For example, AMR-WB on one MGW termination and EVS on the other MGW termination are TrFO-compatible codecs, if the mode-sets are TrFO-compatible.
If the MGW bridges compatible EVS codec configurations and AMR-WB codec configurations:
-	If the codec of the incoming termination is EVS and the codec of the outgoing termination is AMR-WB, then the rate control procedure for AMR-WB shall apply at the outgoing termination, with the maximum rate equal to or lower than the maximum rate received in the EVS-CMR.
-	If the codec of the incoming termination is AMR-WB and the codec of the outgoing termination is EVS, then the rate control procedure for AMR-WB shall apply on the incoming termination and shall determine the maximum rate included in the EVS-CMR sent by the MGW. The MWG shall request the EVS AMR-WB IO mode of operation in the outgoing EVS-CMR.
-	The MGW may filter and modify the CMR contents according to the following rules:
1)	The MGW shall not modify the EVS-CMR to increase the maximum bit rate;
2)	If the MGW observes the incoming stream of speech frames or packets and determines that a lower EVS mode is more appropriate, the IM-MGW may modify the EVS-CMRs sent in the opposite direction of the observed speech flow.
[bookmark: _Toc445822962]6.5.3.2	Unsuccessful operation
For codecs other than the EVS codec, see the corresponding section in 3GPP TS 25.415 [2]. Depending on the error cause, a negative acknowledgement is either reported in a status indication to the upper layer, or it triggers a repetition of the control command. After N RC unsuccessful repetitions, the rate control procedure is terminated.
For EVS the EVS-CMR is send continuously in every codec frame (Speech or SID) or in CMR-Only frames on Nb. This endless repetition is a strong forward error correction code; see also TS 26.454 [11].
[bookmark: _Toc445822963]6.5.4	Time Alignment
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