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1 Introduction

During RAN plenary meeting #19, a study item called "Low Output Powers for General Purpose FDD BSs" was created. Its purpose is to study what changes should be done to RAN specifications in order to allow lower output powers for general purpose FDD BSs. The SI should also assess what must be understood as "low output power". It quotes the range of -10...+15 dBm, as an example of what "low output power" could be. The main point of this study item is to avoid using an expensive high power amplifier when a repeater or distribution system is connected after the node B, as repeaters or distribution systems require low input powers. If a high power amplifier is used, the output signal must be attenuated before it is fed into the repeater, thus the high power amplifier is not needed at all. Besides this, the low output power would also increase the flexibility in radio network deployment, and it would facilitate the sharing of infrastructure among operators.

Current specifications allow a minimum "maximum output power" for the node B of 0 dBm, and a minimum power values for the individual node B codes of -15 dBm (for the P-CCPCH) and -10 dBm (for all channels but for P-CCPCH). After consulting several repeater manufacturers, they quoted -20... +10 dBm as a useful range for the “maximum power” of the input signal to their repeaters. Therefore, we initially took this range as a definition of "low output power", and we analysed the changes that should be done to RAN specifications in order to allow this maximum output power range. Assuming this definition of “low output power”, the new minimum "maximum output power" should be -20 dBm, and thus, the new minimum values for the power of the individual BS codes should be -35 dBm (for P-CCPCH), -38 dBm (for CPICH) and -48 dBm (for all channels but for P-CCPCH and CPICH). These values come from assuming that the dynamic range for a DPCH is -3 dB to -28 dB relative to the maximum output power (as specified in [1], section 6.4.2), the total power dynamic range for a BS is –3 dB to –18 dB (as specified in [1], section 6.4.3) and that an useful range for the P-CCPCH is -3 dB to -15 dB.

At a first approach, we checked what should be changed, so that the RNC can make the node B transmit these new low output powers. After analysing the specifications, we determined that the affected specifications are:

· TS 25.331 (RRC protocol specification) [2]. The primary CPICH power range must be extended.

· TS 25.433 (NBAP protocol specification) [3]. The following IE ranges should also be extended:

· Maximum transmission power

· Maximum DL power capability

· Minimum DL power capability

· Primary CPICH power

· P-CCPCH power

· Transmitted code power value

· Transmitted code power

· TS 25.133 (Requirements for support of RRC) [4]. The transmitted code power range must be extended.

During RAN4 #27 meeting in Paris, we presented a document [5] containing the changes affecting to RAN4 specifications [4]. This document wasn’t approved, because some companies didn’t agree with the way we intended to change the specifications to allow lower output powers. The main objections that we have received in RAN WG3 and RAN WG4 are the next:

· The proposed changes are not transparent to the UE. The UE receives a CPICH value in the BCH that does not correspond to the real CPICH transmitted value. The CPICH value broadcast in the BCH corresponds to the power transmitted in the BS antenna connector, but this power is possibly amplified by the repeater system after the BS. This misalignment between the broadcast CPICH value and the real transmitted power could lead to some problems in the admission control, and in the adjustment of the initial power of the PRACH.

· The changes that we intended to introduce in the RRC and NBAP information elements cannot be performed in the way we proposed. The existing IEs cannot be modified, because then they would be incompatible with Release 99, 4 and 5 UE. New information elements should be created, and the extended values should be transmitted by using these new IEs. There is still a question to be solved, which is what happens when a Release 99, 4 or 5 UE camps on a cell where low output power is used. The UE does not understand the new IEs, so it cannot read the information about the CPICH power that is sent in the new IEs. The same problem happens to the node B.

· If a node B transmits a code with a level as low as –48 dBm, it could fall below or near the noise level.

Some manufacturer has also expressed their concern about the implementation aspects of low output powers. They stated that there are serious implementation problems if the codes are to be transmitted with powers of down to –48 dBm. Trying to solve this matter, we have proposed them 0 dBm as the new minimum “maximum output power”, and they have told us that it is much more feasible.


Due to the different objections that we have received until now, we have thought about other possible solution to obtain low output powers. In the next section, we describe a new approach to get low output powers.

2 New approach to low output power solution


First of all, we would like to relax the definition of low output power, in order to avoid practical implementation problems. “Low output power” should now be understood as a minimum “maximum output power” of 0 dBm. This is allowed by the current specifications. But this maximum output power implies that the individual codes could be transmitted with powers of down to –15 dBm (P-CCPCH), -18 dBm (CPICH) and –28 dBm (all channels but P-CCPCH and CPICH). This is not allowed by the current NBAP specifications.


In the new approach, we do not intend to change the current information elements. We intend to leave them as they are, and let the node B and the RNC do the necessary corrections. Figure 1 shows an example of the old approach to low output power:


Figure 1: Old approach to low output power.

As it can be seen in the previous figure, the RNC orders the node B to transmit with a MOP of 0 dBm, by using either a new NBAP information element or an old one with extended range. It also orders the node B to transmit the CPICH with a power of –12 dBm. The RNC also sends the CPICH power value to the UE. This is done by using an RRC new or extended information element. Let’s see what happens with the power after the node B.


The node B transmits a MOP of 0 dBm. The gain of the feeder plus the repeater system is 30 dBm. So, the MOP at the remote antenna connector (repeater antenna connector) is 30 dBm, and the CPICH power at that point is 18 dBm. There is a mismatch between the CPICH power at the remote antenna connector, and the CPICH power value sent to the UE. It is not possible to define two different CPICH values at the RNC, and because of that, if we want the node B to transmit the CPICH with –12 dBm, it is not possible to send a different CPICH power value to the UE. Moreover, if the UE is not a Release 6 UE, it will not be able to understand the new or extended IE.

Figure 2 shows an example of the new approach to low output power. The transmitted power at the node B antenna interface, and at the repeater antenna interface is the same as in the first case. The difference between this and the previous case is in the signalling part. In this case, the RNC orders the node B to transmit 30 dBm, but this should be the output power at the repeater antenna interface. The order is sent by using a Release 99 IE. According to this, the node B should transmit with a MOP 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 MOP of 0 dBm, so that the MOP 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 2: New approach to 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 new approach, we did not mention the possible use of the repeater UL gain for the node B and/or the RNC. For instance, 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.

We would also like to point 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.

3 Conclusion

We believe that this is a much more feasible approach to low output power, and it minimises the changes to the specifications. If RAN WG4 endorses our proposal, we will propose to introduce it in the technical report. This new solution is not completely closed yet. Subsequent modifications or additions to this new solution can be incorporated into the TR by means of RAN WG’s contributions.
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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)
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NBAP: IE (old)
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