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1 Introduction

In CDMA systems, uplink power control is an essential feature: the base station monitors the UE transmit power to ensure the received level is as close as possible to the level needed to meet the quality requirement for the user. If the mobile transmit higher than the level expected by the base station, the power received at the base station receiver for this user will be seen as an extra-interference for all other users.

However, the UE transmitter has a finite dynamic range: the transmitter has a maximum output power (which depends on the class of the UE) but also a minimum output power. From TS 25.101 specification, minimum output power should be below –50dBm. This dynamic range has been set to cope with most of the deployment scenarios.

However, in some particular propagation conditions, the UE may hit its minimum output power. In that situation, it is unable to further reduce its power and acts as an interferer. When this situation occurs during a call (when closed loop power control is in operation), the network could detect that situation and take the appropriate decision (for instance, depending and the current load of the cell, a certain level of extra-interference could be tolerated).

The problem is different at the beginning of the call. The UE transmit power is not yet monitored by the base station and the UE set its initial power using an open loop mechanism. If the initial power estimated by the UE is above its minimum output power, it is allowed to start transmission using the minimum output power as specified in TS 25.214. This represents a risk for the network since that power may be a strong interferer, which may lead to a significant quality and/or capacity degradation for the cell.

This document proposes a simple procedure to ensure a UE will not jam the BTS receiver when starting its transmission by comparing the initial power derived from the open loop with its minimum output power.

2 Potential means to avoid the problem
2.1 Principle

Prior to PRACH or PCPCH transmission, the UE should calculate the Preamble_Initial_Power, as described in section 8.5.7 of TS25.331.

This value depends on the CPICH_RSCP which is measured by the UE and others broadcast parameters (CPCIH_RSCP, UL interference, Constant Value).

It is proposed that an optional parameter is broadcast: this parameter “OL_Threshold” will be used to compare Preamble_Initial_Power  with the minimum output power:

(1) If Minimum Output Power - Preamble_Initial_Power < OL_Threshold,

Preamble_Initial_Power should be submitted to the Physical layer. If OL_Theshod>0, the actual transmitter power could be higher than Preamble_Initial_Power and equal to Minimum Output Power.

(2) If Minimum Output Power - Preamble_Initial_Power > OL_Threshold,

the transmission should not start, unless this is an emergency call. Under that condition, the UE may re-start a cell selection procedure.  Since the UE is likely to be very close to the BTS, selecting another cell in the same frequency band should also be avoided: if the UE found a cell for which the condition (1) is satisfied in the same frequency band, the out of band emissions are likely to jam the BS for which condition (2) was true.

Hence, the preferred cells for a new selection should be in another frequency band (switching to GSM band for instance). 

2.2 Discussions and examples
The OL_Threshold could be adjusted depending on the nature of the cells and on the desired protection on the existing links:

· a large positive value will allow a mobile to transmit even if its output power will be significantly higher than the desired signal. The consequence can be that the BS receiver is partially or totally jammed by this UE. The procedure described in the current 25.214 specification is equivalent to OL_Threshold = +infinite.

· a large negative value will prevent any UE to start transmission higher than the expected level. This allows a good protection of existing links but may prevent some UE to access the network.

2.2.1 Cases where transmissions is allowed:

Case 1:

Minimum Output Power = -50dBm

Preamble_Initial_Power = -48dBm

OL_Threshold = 6dB,

With the above assumptions, transmission will start at –48dBm 

(condition (1) is met: Minimum Output Power - Preamble_Initial_Power = -2 < 6dB)

Case 2:

Minimum Output Power = -50dBm

Preamble_Initial_Power = -54dBm

OL_Threshold = 6dB,

With the above assumptions, transmission will start at –50dBm 

(condition (1) is met: Minimum Output Power - Preamble_Initial_Power = 4 < 6dB)

2.2.2 Cases where transmission is inhibited:

Case 1:

Minimum Output Power = -50dBm

Preamble_Initial_Power = -61dBm

OL_Threshold = 6dB,

With the above assumptions, transmission will be inhibited.

 (condition (2) is met: Minimum Output Power - Preamble_Initial_Power = 11 > 6dB)

This threshold could also be set in a conservative way, to compensate for the uncertainty associated with CPCIH_RSCP estimation:

Case 2:

Minimum Output Power = -50dBm

Preamble_Initial_Power = -48dBm

OL_Threshold = -3dB,

With the above assumptions, transmission will be inhibited.

 (condition (2) is met: Minimum Output Power - Preamble_Initial_Power = -2 > -3dB)

3 Conclusion

It is proposed to discuss the described issue and potential solution in RAN WG2. Other WGs may be consulted based on the results of the discussion. 




