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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

During TSG RAN plenary meeting #19, a new study item called “Low Output Powers for General Purpose FDD BS” was created (the study item description is in [1]). The purpose of the present document is to record all the information related to this study item, and trace its history and status. 

1
Scope

Some companies have shown their interest in the feasibility of a low output power FDD base station, because it would offer the following advantages:

1. It would not be necessary to use an expensive high power amplifier when a repeater or distribution system is connected after the node B. Repeaters or distribution systems require low input powers. If a high power amplifier is used, the BS output signal must be attenuated before it is fed into the repeater, thus the high power amplifier is not needed at all. Power consumption would be reduced, and this would also have positive environmental effects.

2. It would facilitate the sharing of infrastructures among operators, especially in locations where it is difficult to find sites, or where operators are forced by regulators to share infrastructures. A common distribution system could be connected to the low output power BS’s from each operator. 
3. It would increase the flexibility in radio network deployment, because it would allow the placement of one or several base stations in a centralised position with separate RF power amplifiers distributed closer to the subscriber positions. This would also reduce network interference.

A study item called “Low Output Powers for General Purpose FDD BSs” was created during TSG RAN plenary meeting #19, in order to study the feasibility of the low output power FDD base station. The main objectives of this study item are:

4. Identify the range of output powers to be considered. This SI must assess what must be understood as low output power.

5. Once the range of output powers to be considered has been delimited, it must be studied how the RAN specifications can be changed in order to allow that range of output powers. Several alternative ways of changing the specifications could be considered, but one of them should be recommended at the end of the study item.

This technical report will collect the results of the study item. It must be clearly understood that the purpose of this SI is not to create a new interface within the base station. Its purpose is just to enlarge the output power range of the current base station, in order to allow lower output power values. It must also be stated that a BS doesn’t have necessarily to comply with the whole allowed output power range. A BS will only fulfil a subrange of the allowed output power range. The manufacturer must declare the maximum output power of the base station, and the power range supported by it. The only requirements for the BS output power range are those imposed by the dynamic range requirements in [2].

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
Tdoc RP-030198: "Low output power FDD Base Station".

[2]
3GPP TS 25.104 v6.1.0: “BS Radio transmission and reception (FDD)”.
[3]
Tdoc R4-030744, “New approach to low output power”, Telefonica
3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
Third Generation

3GPP
Third Generation Partnership Project

BS
Base Station
CPICH
Common Pilot Channel
DL
Downlink
IE
Information Element
FDD
Frequency Division Duplex
NBAP
Node B Application Part
PRACH
Physical Random Access Channel
RAN
Radio Access Network
RNC
Radio Network Controller
RF
Radio Frequency

SI
Study Item

TR
Technical Report

TSG
Technical Specification Group
UE
User Equipment
UL
Uplink
WG
Working Group

4
Definition of low output power

5
Solutions for getting low output power

5.1
Solution #1
The first solution that one can think of for getting low output power, is to change the  Iub signalling information elements, so that the RNC can order the node B to transmit the desired power. So this was the first approach taken to obtain low output power. But this solution leads to several problems:
· The changes in the Iub signalling affect not only to the node B, but to the UE [3]. The CPICH power value sent to the UE by the RNC does not correspond to the CPICH power at the repeater antenna connector. This can lead to problems with some RNC functionality like admission control or the adjustment of the initial power of the PRACH.
· The changes to the Iub signalling are not backwards compatible. A node B or a UE that is not Release 6 compatible would not understand the changes done to the signalling [3].

Because of this, a more feasible solution has been considered. With this solution, current information elements are not changed. The node B and the RNC are the ones that perform the necessary corrections to obtain the low output power. Figure 5.1.1 shows an example of this solution.
In this example, we want a Pmax at the repeater antenna interface of +30 dBm. The gain of the feeder between the node B and the repeater, plus the repeater gain, is 30 dB. Therefore, the node B should be ordered to transmit with a Pmax of 0 dBm But the RNC orders the node B to transmit 30 dBm, which should be the maximum output power at the repeater antenna interface. The order is sent by using a non changed Release 99 IE. According to this, the node B should transmit with a Pmax of 30 dBm at its antenna interface. But the RNC sends to the node B a new IE, which tells the node B that there is a repeater system connected to its antenna interface. This new IE contains the UL and DL gain of the repeater system. Then the node B is able to correct its output power, and therefore, it transmits with a Pmax of 0 dBm, so that the Pmax at the remote antenna interface is 30 dBm. In order that the RNC can send to the node B the gain of the external repeater, it is necessary to add two parameters to the RNC, operator configurable, which contain the UL and DL gain of the external repeater system.

Figure 5.1.1: Solution #1 for getting low output power
On the other hand, the CPICH power value sent to the UE by the RNC is 18 dBm, which is the CPICH transmit power at the repeater antenna interface. With this solution, the correct CPICH power value is sent to the UE, and there are not backwards compatibility problems with the UE’s. The only change to the specifications is the new IE in the NBAP protocol, containing the UL and DL gain of the repeater. There would be no changes in the RRC protocol, and there would be no backward compatibility problems with the NBAP IE’s. 

In the previous explanation of the approach, no mention has been made of the possible use of the repeater UL gain for the node B and/or the RNC. It could be useful for correcting the measurement reports received from the node B, because if these reports are not relative to the repeater antenna connector (the point at which the CPICH power value is given), it could lead to problems with some RNC functionality.

It should also be pointed out that if the repeater or distribution system connected to the node B has several antenna ends, all of them should be configured to transmit the same output power. If not, it would be impossible for the node B to correct its transmit power so that the correct output power is transmitted at all antenna ends. This comment should be included in the relevant documents, for instance in the WDS and the repeaters technical reports.

This is a feasible approach to low output power, and it minimises the changes to the specifications. 

6
Conclusions
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RNC PARAMETERS





External_Gain_DL = 30 dB





External_Gain_UL = 25 dB





NBAP: IE (new)


External_Gain_DL = 30 dB


External_Gain_UL = 25 dB





GAIN (feeder + repeater) = 30 dB





MOP = 30 dBm


CPICH power = 18 dBm





RRC: IE (old)


CPICH power = 30 dBm





NBAP: IE (old)


Maximum output power (MOP) = 30 dBm


CPICH power = 18 dBm





MOP = 0 dBm


CPICH power = -12 dBm
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