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Introduction
The transport format selection function, is an autonomous function in the UE that limits the transport format set when the UE reaches the maximum output power. This is done, so that coverage is preserved in the network, thus allowing an operator to plan continuos coverage for low bitrate services with “islands” of high bit rate coverage. When going from a high bit rate area into a low bit rate area, the UE will automatically detect that transport formats of high bit rate can no longer be sent, and it will not consider them anymore until coverage allows it again.

In RAN2, TS 25.321 v3.7.0 section 11.4 Transport format combination selection in UE, the algorithm for TFC selection in the UE is described. The TFC selection scheme shall be performed each time a TFC selection is performed, i.e., each time the shortest configured TTI begins. Each time the TFC selection is performed, the UE shall estimate which TFCs that can be supported. If the estimated power needed for a TFC is greater than the maximum UE transmitter power [7], the TFC shall not be used in the TFC selection algorithm. The requirements for the estimation of supported TFCs are described in [12] (25.133).

Delay requirement
In the figure below a proposal is shown of how the UE TFC selection process at UE output power limitation can be seen. The figure is inline with the description in [2].
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The figure shows an example of the total delay from when the radio conditions has changed, in a way that will trigger a change of TFC, until the change of TFC has been executed.

It is proposed to use a similar way of defining the delay requirement as proposed in the discussion part of [2] (note that in the CR part of [2] it is believed, that by mistake, an additional TTI is added to the actual requirement, i.e. TTI alignment is taken into account twice), ie:

When the UE has detected that it has not sufficient output power to support a TFC, that TFC shall be blocked from usage at the start of the longest uplink TTI after the period (2 + TTTI) ms from when the UE has detected that it has not sufficient output power to support the TFC.

where: TTTI equals the longest TTI of the selected TFC (ms).

Detection criteria
In [1] simulation results where presented arguing for defining the algorithm parameters for detecting that a TFC can no longer be supported and for detecting that a previously blocked TFC can be supported again. The in [1] proposed detection criteria is shown below.

The Limited TFC Set criterion is defined to be fulfilled if the UE output power has reached MIN(maximum allowed UL Tx Power, UE maximum transmit power) for at least 5 out of 45 successive measurement periods.

The Recovered TFC Set criterion is defined to be fulfilled if the UE output power has not reached the UE maximum transmit power for a period of 30 successive measurement periods and the UE has had enough power for transmitting with the temporary blocked TFC corresponding to the next higher bit-rate.

However during the presentation of [1] is was also questioned if the proposed parameters for the Limited/Recovered TFC set criterions also where an optimum choice of parameters for other scenarios, i.e. other propagation conditions, cell sizes, etc than the one simulated. It was confirmed that there might be a dependency between the optimum choice of parameters and the propagation conditions.

There are at least two ways to proceed in how to specify the detection criteria:

1. Perform additional simulations to try to find an optimum algorithm parameter setting that can be standardised.

2. Define the performance of the detection criteria in terms of maximum detection time by a test case where both the detection and the delay requirement are tested.

It is believed that the actual detection criteria will not to be the dominant part of the total delay when a change of TFC takes place due to output power limitations and therefore it is proposed not to specify the actual detection algorithm parameters in detail, instead that could be left to implementation.

Proposal

In the attached CR a proposal using a test case to make sure that the blocking of a TFC takes place when the UE reaching maximum output power and also that the UE starts using that TFC again when enough output power is available again can be found. The proposal is using detection times in the same order of what can be achieved using the algorithm parameters proposed in [1].
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