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1.
Introduction

Current requirement for downlink dynamic range in chapter 6.4.5 in S4.01B v.0.0.1 is not defined unambiguously.  This document is Nokia’s proposal on definitions and tentative values for downlink dynamic range and for downlink power control range.  Aim is to provide a definition that is easy to interpret both in terms of equipment and network design.

The requirement for downlink power control range should be discussed together with power control step size and accuracy, as these three together set the bounds on what can be actually implemented.

Also should be considered what is the desired performance gain from downlink power control.  By implementing closed loop power control in downlink, capacity can be improved by compensating fading - taking away power from users with a good SIR and distributing that among users in need of a better SIR.  With reasonable power control range, good gain can be achieved with limited increase in implementation complexity.

To set reasonable limits for the transmitter and power amplifier design, reasonable minimum transmit output power need to be defined.  Together with maximum transmit output power (for a class or type) the dynamic range of the BS can be defined.

2. Downlink Power Control Range

2.2 Definition

Downlink closed loop power control is the BS ability to adjust code channel power in response to a power control message from a mobile station. Downlink power control range is defined as the possible power range for the individual code channels, relative to the total maximum output power, regardless of code channel symbol rates.

2.3 Requirement for Macro Base Station

Maximum output power for the macro base station is expected to be Ptot(max) = 43dBm / 20W (tolerance of Ptot(max) is not considered here).

Perch channel power range (to help to set the downlink power control range and dynamic range requirements) is defined as follows:

· Maximum Perch channel power 
Pperch(max) = Ptot(max) – 3dB = 40dBm / 10W

· Minimum Perch channel power 
Pperch(min) = Ptot(max) – 18dB = 25dBm / 316mW

Based on our simulations, we expect practical Perch channel power to be well within these limits. E.g. if Pperch = 1W, we can still use 19W / 20W = 95% of total power on other channels.

The maximum powers for traffic channels would be typically met in scenarios with very few users and high data rates. The minimum powers for traffic channels would be met in scenarios with many low data rate users.  In a given scenario it is unlikely that one code channel will get maximum power and an other code channel minimum power, as in the UE the low power code channel would be blocked by the high power one. Further, if there are multiple users, not all of them can get maximum power, since the total maximum output power would then be exceeded.

With these assumptions we propose the downlink power control range to be as follows:

· Maximum traffic channel power
Pch(max) = Ptot(max) – 3dB = 40dBm / 10W

· Minimum traffic channel power
Pch(min) = Ptot(max) – 28dB = 15dBm / 31.62mW

· Downlink power control range
25dB
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In measurement, Perch channel is always transmitted with power setting between 25-40dBm.  Downlink power control range is verified with a traffic channel with downlink power control, for which the power setting is changed to from 40dBm to 15dBm in [tbd] steps.  If more than one power controlled channel is used, Ptot(max) = 43dBm / 20W should never be exceeded.

3. Downlink Dynamic Range

3.2 Definition

The downlink dynamic range is defined as the difference between the maximum and the minimum average transmitted power for a specified reference condition.  

Maximum output power condition is according the base station output power class.  More than one physical channel can be transmitted at a time to reach maximum output power.

Minimum output power condition is when only Perch channel is transmitted, with its minimum power setting.

3.3 Requirement

For macro base station (class 1) maximum output power is [43dBm / 20W].  

Minimum Perch channel power is 25dBm as defined as above.

Based on these we propose as tentative value for downlink dynamic range to be [43dBm – 25dBm = 18dB].

In measurement it should be verified that Perch channel can be transmitted within specified dynamic range with specified modulation accuracy.

4. Conclusion

Definitions and requirements for macro base station for Downlink Power Control Range (25dB), Minimum Transmit Power (25dBm) and Downlink Dynamic Range (18dB) have been proposed.
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