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BTS Output Dynamic Range and NBAP power setting

Introduction

The BTS output power dynamic range was defined early in the development of our specifications, R4-99047 agreed in RAN 4 #2 provides the background.

At a slightly later time in their 4th meeting RAN 3 agreed R3-99448 setting a number of basic NBAP parameters. This included the parameter Max transmission Power used in the cell setup message.

Unfortunately is appears that the RAN 4 specifications do not take the NBAP maximum power setting into account when specifying the performance requirements.

Proposal

Motorola propose that no CRs are needed but that RAN 4 should agree on the interpretation of the specifications given in this paper. Since any misinterpretation can only lead to an increase in Node B performance so this is not seen as an essential correction.

Current Specifications

From 25.104 v3.10.0

6.4.2
Power control dynamic range

The power control dynamic range is the difference between the maximum and the minimum code domain power of a code channel for a specified reference condition.

6.4.2.1
Minimum requirements

Down link (DL) power control dynamic range:

Maximum code domain power: BS maximum output power - 3 dB or greater

Minimum code domain power: BS maximum output power - 28 dB or less

6.4.3
Total power dynamic range

The total power dynamic range is the difference between the maximum and the minimum output power for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the BS maximum output power. The lower limit of the dynamic range is the lowest minimum power from the BS when no traffic channels are activated.

6.4.3.1
Minimum requirement

The downlink (DL) total power dynamic range shall be 18 dB or greater.

From 25.433 v 3.10.0

9.2.1.40
Maximum Transmission Power

Maximum Transmission Power is maximum power for all downlink channels added together, that is allowed to be used simultaneously in a cell. The reference point  is the antenna connector.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Maximum transmission Power
	
	
	ENUMERATED(0..500)
	Unit dBm

Granularity  0.1 dB

0: 0 dBm

1: 0.1 dBm

…

499: 49.9 dBm

500: 50.0 dBm


Motorola’s interpretation

25.104 is clear that the top of the dynamic range window is the BTS maximum transmission power, which again is clearly defined as the measured rated output power. The ranges are then set relative to this power.

Example - a 20 W BTS has an output of +43 dBm, minimum RF power is +25 dBm and minimum code power is +15 dBm.

Looking at the RAN 3 NBAP spec it is clear that, as a minimum performance, we should expect the RNC to be able to set the BTS maximum power over the total power dynamic range. So for our example we would expect the Maximum transmission power to be able to vary from +43 down to +25 dBm. Of course manufacturers are free to provide equipment that exceeds this range.

The issue that arises is the power control dynamic range. Once the NBAP Maximum transmission Power is set lower than the BTS maximum transmission power we have a reduced power control dynamic range. In our example if we set the NBAP Maximum transmission Power to be +25 dBm, we only have 10 dB of code domain dynamic range. 

Practical Node Bs with 10 dB of downlink code domain dynamic range are not very useful, since once the CPICH is set to +15 dBm (-10 dB on new maximum power) in our example all the traffic channels would have to run at CPICH power or greater, without power control. On the other hand it could be argued that general purpose Node Bs operating at just over 300 mW output power are also not of much use.

Conclusion

Motorola asks RAN 4 to confirm that the NBAP settings for Maximum transmission Power should not be used in the determination of the dynamic range.

