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1
Introduction
This paper discusses enhanced codec control and proposes a network command based codec rate control mechanism. 
2
Discussion
We assume that codec rate control may be still performed under restrictions as signalled in SDP (session description protocol) in IMS and according to end-to-end signalling between the UE and the other media end point. We further assume that GBR (and MBR if used) have the same applicability as today. 
Proposal 1: enhancements to codec rate control are complementary to and in-addition-to existing codec rate control mechanisms. 
We think the following methods for codec rate control should be discussed: 
a) Baseline Behaviour. The UE can attempt to increase the codec rate at any occasion, and then the eNB is expected to schedule the UE at the higher rate, based on BSR and absence/presence of padding. When the bit-rate need to be reduced, e.g. due to radio conditions or load, the eNB schedules the UE at a lower rate. When the latencies become unacceptable or the buffer is overflowing, the UE down-switches the Codec rate.
b) Potential enhancement: Network supported increase condition. An explicit condition is introduced that makes the UE trigger increase of codec data rate. The explicit condition could be an eNB command or a UE triggered condition, based on network provided configuration. 
c) Potential enhancement: Network supported decrease condition. An explicit condition is introduced that makes the UE trigger decrease of codec data rate. The explicit condition could be an eNB command or a UE triggered condition, based on network provided configuration.
Proposal 2: The baseline behaviour for codec rate control including the expected interaction between UE and eNB should be described in the TR. 

The baseline behaviour is what we already expect from our current system. A problem of the current system is that the increase to the desired rate may be a multi-step sequence with trial and error, i.e. it may take time to perform an a desired codec rate increase and if the codec rate is increased too much there may be QoE issues, and a rate decrease may need to follow. Thus we assume that having a network supported rate increase condition could expedite the rate increase, avoid errors such as increasing the rate too aggressively, and enhance the performance.
Proposal 3: A network supported codec rate increase condition shall be considered.
For the codec rate decrease procedure, the baseline assumption is that the eNB limits the bit-rate by scheduling. The buffer grows, and by latency measurement or by buffer overflow it is detected that the current rate is not correct, and the codec decreases the rate. We assume that a network-assisted rate decrease could assist to do the rate decrease without data loss or exceptional latency, and the QoE could be better. 
Proposal 4: A network supported codec rate decrease condition shall be considered.

THEN it should be discussed if the network supported conditions should be 
a)  in the form of a network command/suggestion, or 
b)  in the form of parameters used for UE decisions. 
We assume that to have a network command means that the exact algorithm for when to send this command and determining values of provided IEs does not need to be specified but could be left for eNB implementation. 
A design for a UE decision solution around parameters could involve e.g. RSRP/RSRQ thresholds corresponding to certain codec rates. A benefit with a UE solution is that the dedicated signalling could be less, however the flexibility of the solution is limited as the exact algorithm for radio based triggering of codec rate need to be specified.
For flexibility and simplicity of specifications we prefer to put the responsibility of rate increase/decrease in the network and rely on network command.

Proposal 5: Network command based codec rate increase / decrease condition shall be considered. 
It should further be discussed if this Network command to the UE should be 

a)  A Rate UP/DOWN Command, indicating a relative change from the current rate. 

b)  A Command that specifies a certain absolute Rate
If the command would be an up/down command there is a risk that multiple command are needed to reach the optimal point and there is also a risk that if the UE adjusts more than the network anticipates then there would be oscillations. Thus from performance point of view, alternative b) a command that specifies a certain absolute rate is better. 

However, if the eNB provides a certain preferred absolute codec rate it is likely that the UE could not adhere exactly to this rate, due to additional limitations not known to the eNB, e.g. restrictions related to the other media end point. However it should be possible to provide a max bitrate, with the expectation that the UE always tries to maximize his bitrate but stays below the suggested max bitrate value. 
Proposal 6: The command from the eNB shall be in the form of a suggested maximum bitrate, which can be used for both codec rate increase and codec rate decrease cases.
There is always the risk that the eNB provides commands that does not make sense, e.g. provides suggestions for rates that cannot be fulfilled, e.g resulting in signalling with no effect. To prevent this case, the eNB should have information about the possible codec-rates.
Proposal 7: the eNB should be provided with the information of the possible codec data rates.  
The information on possible codec data rates could be provided to the eNB a) by the UE or b) by the Core network. As the possible codec rates is a result of IMS signalling and exchange of information between two end-points it is not crystal clear that this information is always available to the Core Network. 

Proposal 8: The UE provides the information on possible codes rates to the eNB.

3
Summary

Figure 1. Command based Codec Control
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