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1 Definitions
EVS Configuration: The UE deducts the EVS configuration (A*, B*, C*, D*) from the Radio Bearer Configuration (Set of TFCs).
Set of available rates: Rates of the EVS configuration, constrained further by RNC allowed TFCs and further constrained by the UE autonomous rate. This set of available rates is currently available for the encoding of a frame in UL. The UE shall only use EVS modes compliant with the Set of available rates.
Editor's Note: Four factors influence the rate and bandwidth for Uplink:
a) the EVS Configuration 		(given by the RNC via Set of TFCs)
b) the CMR_R 			(from the MGW)
c) the RNC max rate for UL 		(the RNC allowed TFCs)
d) the Tx power limitation and the resulting UE autonomous rate.
The first three factors are fully under control of the operator (MSC and RNC setting).
The Tx power limitation is a physical limitation and cannot be overcome, except - maybe - by better network planning. There is (currently and to the knowledge of the editor) no signaling specified to deactivate d).
UE autonomous rate: Maximum bit rate set by UE transport layer in order not to exceed transmit power limit or to optimize uplink performance (frame loss rate) if the TX power limit is reached. TFCs exceeding the UE autonomous rate may be disallowed. 
Editor's Note: as a physical constraint, not in the hands of anyone, the UE cannot send with higher power than its given Tx Power limit. If a rate is used, where higher Tx power would be required, then the frame error rate at the NB is likely higher than wanted.
CMR: 
· CMR_R: the most recent successfully received codec mode request, relevant for encoding at the local UE. The CMR_R is the request for a (maximum) codec mode to be used for encoding of UL speech. If there is no received CMR_R (e.g. during call startup), then the Initial Codec Mode is treated as most recent CMR_R.
· CMR_S: relevant for encoding at the remote media-sender (e.g. remote UE or remote CN Transcoder), requesting the (maximum) codec mode to be used on the local DL.
Major operation mode: EVS primary or EVS AMR-WB IO mode.

2 Determination of the local EVS encoding mode
	#
	Item
	Interworking
	Motivation/comment/discussion

	1
	Set of available rates
	The UE shall confine the EVS encoder operation to modes, whose rates are within the Set of available rates.
	The UE may otherwise not be able to send.
Editor's note: This concept is applied today for AMR and AMR-WB, see 3GPP TS 25.133, clause 6.4, "Transport format combination selection".

	2
	CMR_R
	The EVS-UE shall take into account a CMR_R as soon as possible, at maximum within [60 ms] after reception on the radio interface. 
If the CMR_R is in conflict with the Set of available rates, then the CMR conflict resolution applies. 
	Shortest possible reaction time is required for optimal adaptation speed.

	3
	CMR conflict resolution
	If the rate and/or bandwidth of the received CMR_R is outside the EVS configuration, then it shall be ignored and the previous valid CMR_R is applied instead. 
Otherwise, if it is inside the EVS Configuration, but outside the Set of available rates, then the CMR_R-requested rate shall be changed to the closest rate supported by the Set of available rates that complies with the Major operation mode of the CMR_R. That is: 
if CMR_R corresponds to an EVS AMR-WB IO rate, then the request is changed to an allowed AMR-WB IO rate; 
if CMR_R corresponds to an EVS Primary mode, then the request is changed to an allowed EVS Primary rate and bandwidth.
	A change of the Major operation mode (EVS primary <-> EVS AMR-WB IO) can only be initiated through CMR_R via the CN, but not through another change of the Set of available rates. Otherwise, such a change of the major operation mode from EVS AMR-WB IO to EVS primary would result in an interworking failure, if the remote UE is an AMR-WB-only phone. A change from EVS primary to EVS AMR-WB IO would result in non-optimal audio quality, if the remote UE is an EVS phone.
The MSC must guarantee through GBR that at least the lowest AMR-WB IO mode and at least the lowest EVS Primary mode remain selectable. The RNC behaviour and GBR setting is subject to operator policy. 
The UE reduces/increases the requested rate to the closest rate of the requested Major operation Mode, supported by the Set of available rates. If the requested Major operation mode equals the EVS primary mode, then the rate is modified within the set of rates of 24.4, 16.4, 13.2 (non-CA), 9.6, 8, 7.2. If requested Major operation mode equals the EVS AMR-WB IO mode, the rate is modified within the set of rates of 12.65, 8.85 and 6.60.


	4
	UE autonomous rate
	The control logic for the UE autonomous rate shall guarantee that at least the lowest AMR-WB IO mode and at least the lowest EVS Primary mode are included in the Set of available rates. 
In addition this control logic shall guarantee that the Set of available Rates at least includes the lowest EVS Primary rate supporting the maximum audio bandwidth requested by  CMR_R.
	Otherwise the result might be interworking failure, if the remote UE is an AMR-WB only phone, or the result may be non-optimal audio quality.


Editor's Note: This sentence ensures that the CMR_R-requested maximum audio bandwidth is available and used, unless the local audio input signal has a smaller bandwidth. The price for that is, that the bit rate might be higher than optimal for the given Tx power limitation. 
In reality that is less dramatic, as it may sound theoretically: if CMR_R commands swb (e.g. in EVS Configuration B*, C* or D*), then the bit rate of 9.6 must be used instead of the minimal possible 7.2; if CMR_R commands fb (in EVS Configuration C*), then 16.4 must be used instead of the minimal possible 7.2. If the CN or remote receiver detects a too high frame error rate in UL, then they have the choice to send a smaller CMR_R, if they find this appropriate.

	5
	Audio bandwidth
	If the audio input signal has at least the bandwidth requested by CMR_R, then the UE shall select for encoding the EVS mode for this maximum bandwidth of the CMR_R.
If the audio input signal has a lower bandwidth than the maximum bandwidth requested by CMR_R, then the EVS encoder may use the EVS mode for that lower bandwidth in order to optimize the resulting speech quality. In such a case, a lower bit rate, out of the Set of available rates, may be used.

	Maximum audio bandwidth at given bit rate ensures optimum quality. Using CMR_R, the remote UE or the CN may select a different bandwidth, reflecting e.g. a limited bandwidth capability of the remote UE or a transcoding condition.


Editor's Note: The EVS encoder algorithm selects autonomously the optimal mode for the given audio input bandwidth. It seems optimal to use then also the best suitable bit rate, for the (are) case that the Tx power is at its limit.

	6
	Channel Aware mode
	The UE shall apply the CA mode, if commanded through CMR_R even if in conflict with the Set of available rates.

	The remote UE may request and the CN may select or deselect the EVS CA mode, e.g. based on the perceived transmission channel condition. The EVS CA mode can solely be selected through CMR_R.
A prerequisite for ensuring EVS CA mode of operation is a GBR of at least 13.2 kbps and the appropriate EVS Configuration (B* and C*, not A* and not D*).

	7
	EVS VBR mode
	The EVS-VBR mode shall solely be selected through CMR_R. The UE shall not enter or leave the EVS VBR based on RNC command or its autonomous mode.
	The use of the EVS-VBR mode requires that the upper limit of the Set of available rates is greater or equal to 8 kbps. A prerequisite for ensuring the EVS VBR mode is a GBR of at least 8 kbps.



3 Generation of CMR_S for the remote media-sender
	#
	Topic
	Interworking 
	Motivation/comment

	1
	CMR_S
	The UE shall always send a CMR_S with the highest bit rate and bandwidth it wants to receive [and it shall never send a NO_REQ: 0x7F].
The UE shall not send CMR_S for modes, which are outside the EVS configuration.

	The present encoding mode has no influence on the CMR_S to be sent.
The UE may generate CMR_S for a different bit rate, bandwidth or for requesting the switching between non-CA and CA mode. 
A CMR_S for a modified audio bandwidth may be generated, if the local audio playback capability changes.
The EVS CA mode of operation may be optimized by sending CMR_S adjusting the redundancy level or the redundancy offset.
MGWs may modify the CMR_S due constraints along the speech path. In particular
· the local MGW, receiving PDU Type 14 packets with  maximum rate commands from RNC pertaining the local DL, ensures that the CMR_S is modified as necessary.
· the local MGW may change CMR_S during local handover;
· the remote MGW may change the CMR during remote SRVCC or other remote handover or remote UL problems. 
Editor's Note: It is proposed to specify these "MGW Rate and Mode Control rules" in "TS 26.102-EVS".
Changing between EVS primary and EVS AMR-WB IO modes of operation is solely initiated by the CN(s), but not by any UE.
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