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6.4 Transport format combination selection in UE


6.4.1 Introduction

When the UE reaches 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


At each of the shortest configured TTI’s, the UE shall with the use of the UE transmitted power measurement and the gain factors for each TFC estimate if it has sufficient output power to support that TFC according to the Limited TFC Set and Recovered TFC Set criterion described below.
The Limited TFC Set criterion for a TFC detects if a TFC shall be blocked from usage in the TFC selection algorithm and is defined as a function of the UE output power and the Maximum UE transmitter power. The criteria for when the Limited TFC Set criterion is fulfilled for a TFC is implicitly defined by the test case in section A.6.3.
The Recovered TFC Set criterion for a TFC detects if a TFC shall be made available for TFC selection again and is defined as a function of the UE output power and the Maximum UE transmitter power. The criteria for when the Recovered TFC Set criterion is fulfilled for a TFC is implicitly defined by the test case in section A.6.3.
where:
Maximum UE transmitter power = MIN(Maximum allowed UL TX Power, UE maximum transmit power), and

Maximum allowed UL TX Power is set by UTRAN and defined in TS25.331, and

UE maximum transmit power is defined by the UE power class, and specified in TS25.101.
If the Limited TFC Set criterion is fulfilled for 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 Limited TFC Set criterion was fulfilled.
where:

TTTI equals the longest TTI of the selected TFC (ms).
If the Recovered TFC Set criterion is fulfilled for a TFC that is blocked for usage according to the Limited TFC Set criterion, that TFC shall be made available for TFC selection again, and if that TFC is selected in the TFC selection algorithm it shall be in usage at the start of the longest uplink TTI after the period (2 + TTTI) ms from when the Recovered TFC Set criterion was fulfilled.
where:

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

6.5 Maximum allowed UL TX Power

UTRAN may limit the power the UE is using on the uplink by setting the maximum allowed UL TX power IE defined in TS25.331.

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has reached the maximum allowed UL TX power” or not. With tolerances as defined for the UE transmitted power measurement accuracy (section 9.1.6.1), the UE output power shall not exceed the maximum allowed UL TX power, as set by the UTRAN.
A.6.2.2.3
Correct behaviour at Time-out

The UE shall stop transmit preambles when reaching the maximum number of preambles allowed in a cycle. The UE shall then repeat the ramping procedure until the maximum number of preamble ramping cycles are reached. No ACK/NACK shall be sent by UTRAN during this test.
The UE shall transmit 2 preambles cycles, consisting of 12 preambles in each preamble cycle.

A.6.2.2.4
Correct behaviour when reaching maximum transmit power

The UE shall not exceed the maximum allowed  UL TX power configured by the UTRAN. No ACK/NACK shall be sent by UTRAN during this test.
The absolute power of any preambles belonging to the first or second preamble cycle shall not exceed 0 dBm +/-[] dB (or +/- [] dB in extreme conditions).

A.6.3
Transport format combination selection in UE

A.6.3.1
Test Purpose and Environment
The purpose is to verify the UE blocks a currently used TFC from usage when the UE output power is not sufficient to support that TFC and that the UE starts to use that TFC again when the UE has sufficient output power. 
This test will verify the general requirement on TFC selection in section 6.4 and also implicitly define the requirement on detecting that a TFC can not be supported due to UE output power limitations and also that a previously blocked TFC can be suppported again, i.e. defining the Limited and Recovered  TFC Set criterions in section 6.4.

The test parameters are given in Table A.x , A.y and Table A.z below. The test consists of 2 successive time periods, with a time duration of T1 and T2 respectively.
Table A.x UL reference measurement channel (64kbps), see TS 25.101 section A.2.

TFI
64 kbps RAB (20ms TTI)
DCCH (40ms TTI)

TFS
TF0, bits
0x1280
0x100


TF1, bits
1x1280
1x100

Table A.y UL TFCI

TFCI
(64 kbps RAB, DCCH)

UL_TFC0
(TF0, TF0)

UL_TFC1
(TF0, TF1)

UL_TFC2
(TF1, TF0)

UL_TFC3
(TF1, TF1)

Table A.z General test parameters

Parameter
Unit
Value
Comment

TFCS size

4


TFCS

UL_TFC0, UL_TFC1, UL_TFC2, UL_TFC2
According to table A.y. Available for usage during the entire test.

UL test data size
bits/TTI
1280
The UL test data is sent to layer 1 each TTI (20ms) before T1 and during T1 and T2.

Power Control

On


Active cell

Cell 1


Maximum allowed UL TX power
dBm
21


T1
s
10


T2
s
10


The test shall be performed in AWGN channel propagation conditions.
The radio conditions in the test shall be sufficient, so that decoding of the TPC commands can be made without errors.
The test shall be performed in the following way:
Before time period T1:

The allowed TFCS according to table A.z shall be signalled to the UE.

The system simulator shall send TPC_cmd=1 during 1 second followed by 14 consequtive TPC_cmd=-1. Thereafter, during at least 5 s immediatley before the beginning of T1, TPC_cmd group = (1, -1) shall be repeatably sent by the system simulator to the UE.

During time period T1:

The system simulator shall continously send TPC_cmd=1 to the UE from the beginnig of T1 until the end of T1.
NOTE: This will emulate that UL_TFC2 or UL_TFC3 can not be supported beacuse the UE reaches the maximum UL Tx power and still UTRAN is sending power-up commands. The time from the beginning of T1 until the UE starts using UL_TFC0 shall be measured.
During time period T2:

At the begining of T2 the system simulator shall send 14 consequtive TPC_cmd=-1 and thereafter until the end of T2 , TPC_cmd group = (1, -1) shall be repeatably sent by the system simulator to the UE.
NOTE: This will emulate that UL_TFC2 or UL_TFC3 can be supported again because the UE does not use the maximum Tx power and UTRAN sends power-up and power-down commands repeatably. The time from the beginning of T2 until the UE starts using any of UL_TFC2 or UL_TFC3 shall be measured.
A.6.3.2
Test Requirements
The UE shall use any of UL_TFC2 or UL_TFC3 at the beginning of time period T1.

The UE shall have started using UL_TFC0 within 100 ms from beginning of time period T1.
The UE shall use any of UL_TFC2 or UL_TFC3 within 110 ms from beginning of time period T2.
NOTE:

The delay from the begining of T1 can be expressed as: Tramp + Tdetect_block +Talign_TTI + TTTI, where:

Tramp
Margin added for the increase of UE output power to the UE maximum power. A margin of 1 frame (10ms) is used, i.e. 15 TPC commands.

Tdetect_block
The time needed to detect that UL_TFC2or UL_TFC3 can no longer be supported, i.e. defines the maximum time to detect that the Limited TFC Set criterion is fulfilled for UL_TFC2 and UL_TFC3. A value of 10 ms is used. In this value the 2ms processing time defined in 6.4.2 is included.

Talign_TTI
Align with the longest uplink TTI where the new TFC can be selected. The worst case equals 40ms in this test case.

TTTI
See section 6.4.2. Equals 40ms in the test case. The maximum time to prepare transmission of the data for the longest TTI of the selected TFC.

This gives a maximum delay of (10 + 10 + 40 + 40) = 100ms from the beginning of T1.
The delay from the beginning of T2 can be expressed as: Tdecr + Tdetect_un-block + Talign_TTI + TTTI, where:

Tdecr
Margin added for the decrease of UE output power below the UE maximum power. A margin of 1 frame (10ms) is used, i.e. 15 TPC commands.

Tdetect_un-block
The time needed to detect that UL_TFC2 or UL_TFC3 can be supported again, i.e. defines the maximum time to detect that the Recovered TFC Set criterion is fulfilled for UL_TFC2 and UL_TFC3. A value of 20ms is used. In this value the 2ms processing time defined in 6.4.2 is included.

Talign_TTI
The longest uplink TTI where the change can take place. The worst case equals 40ms in this test case.

TTTI
See section 6.4.2. Equals 40ms in the test case. The maximum time to prepare transmission of the data for the longest TTI of the selected TFC.

This gives a maximum delay of (10 + 20 + 40 + 40) = 110ms from the beginning of T2.
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