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1. Introduction

Requirements on TFC selection at the maximum UE transmit power have been discussed and proposed in several RAN WG4 contributions. Due to different views within the group, RAN WG4 has not been able to conclude the requirements. RAN WG2 has also changed the definition of TFC selection procedure, which affects the requirements and should be considered in RAN WG4.

This document proposes a bit different approach from the previous ones for setting requirements on TFC selection. This new approach is taken in order to avoid problems in defining reaction time for different services, which have different reaction times for switching the format of data provided to MAC. 
2. Discussion

The document [1] proposed that the reaction time for changing TFC after the UE has reached the maximum power should be less than 15 ms + the longest uplink TTI. If we assume that the longest uplink TTI is 20 ms (one speech frame), the reaction time requirement in this case would be 35 ms. TS26.071 defines that the AMR speech coder is capable of switching its bit-rate every 20 ms speech frame upon command. This means that if the UE reaches the maximum transmit power right after the start of the speech frame, the next possible time instant for changing the AMR speech codec is the next speech frame after 20 ms. When speech codec has been changed it takes 20 ms before one whole speech frame coded with the new codec is available for MAC. Hence, the total delay for taking new TFC, which use the new speech codec, would be longer than 35 ms without allowing any processing delay for the UE.

The total reaction time for selecting new TFC after the UE has reached the maximum transmit power depends on what kind of services are active. RAN WG4 does not have the best knowledge of the properties of different services and how fast a new codec, block size or the number of blocks can be taken in use after the maximum UE transmit power criterion has been triggered. We see two possible approaches forward:

I. RAN WG4 does not set requirements on when the new supportable TFC should be taken in use but instead, RAN WG4 sets requirements on when the change of TFC and change of the format of source data provided to MAC should be triggered. 

II. RAN WG4 requests help from other working groups to clarify how soon after the maximum UE transmit power trigger MAC can be provided data with new format suitable for the new TFC. Furthermore, RAN WG4 should ask whether there are some additional delays affecting UE operation when changing the TFC. After this RAN WG4 would be able set requirements on when the new TFC could be in use.

3. Proposal

The attached CR proposes TFC selection performance requirements based on the option I. Some of the parameters for triggering a change of TFC at the maximum UE transmit power are still left open, since the optimum parameters from the performance point of view depend on radio environment and vehicular speed, and thereby further analysis and simulations might be needed in order to conclude the final parameters.

4. References

[1] R4-010323 Transport Format Combination Selection in UE, Ericsson
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6.4 Transport format combination selection in UE


6.4.1 Introduction

When the UE estimates that a certain TFC would require more power than the maximum transmit power it shall limit the usage of transport format combinations for the assigned transport format set, according to the functionality specified in section 11.4 in TS25.321. This in order to make it possible for the network operator to maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

6.4.2
Requirements

The UE shall continuously evaluate, which TFCs of the given TFC set can be supported. The evaluation shall be performed using the estimated UE transmit power of a corresponding TFC. The UE transmit power estimation shall be made using the UE transmitted power measured over the measurement period and the gain factors of the corresponding TFC.
If the estimated UE transmit power of a certain TFC has been evaluated as greater than the maximum UE transmit power for at least X measurement periods out of Y successive measurement periods, the UE shall consider that the TFC cannot be supported. MAC shall request RLC to provide data in formats and sizes, which are suitable for the new supportable TFC selected by MAC, within 15 ms from the moment the maximum UE transmit power criterion has been reached. The UE may change TFC step by step according to the TFC selection rules in [19] towards supportable TFC since data provided by RLC may not be in suitable formats in the first TFC selection(s) after the UE has reached the maximum UE transmit power.  The UE shall take supportable TFC in use as soon as all data provided by RLC is in the correct format for the new TFC.
The TFC, which was evaluated according to the criterion above to require higher UE transmit power than the maximum UE transmit power, shall not be considered in the TFC selection until the UE has evaluated for at least Y successive measurement periods that the estimated UE transmit power for that TFC has not been greater than the maximum UE transmit power. 
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