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1. Introduction

Operators have suggested standardized eNodeB measurements covering radio aspects as well as performance[1] with the purpose to enable 

a.) An effective and reliable self-organising network functionality;
b.) RRM harmonization;
c.) Simple network maintenance, equipment validation and tests;
It has been decided that the necessity of standardization has to be discussed based on the analyis of so-called “use-cases”, cf. [2]. RAN WGs are responsible for discussing radio interface measurements, even if only the OAM system makes use of these measurements, as well as performance measurements with impacts on the radio interface[2].

A suggestion on some of the actual measurements to be provided were given in [3]

 REF _Ref179105010 \r \h 
[4]. In contribution [5] the “Maximum Tx Power per PRB relative to the rated output power” was proposed. During WG1#51 meeting in Jeju, Korea this DL Tx Power was discussed. It was achieved: “Agreement on the principle of a report (measurement or indicator) for a relative narrowband (per n PRB) TX power ...” and details needed to be discussed further.
The Max Tx power can be signalled per single PRB which is the most flexible possibility. In this contribution it is discussed what possibilities exist and how those Tx Power settings can be signalled.

2. DL TX Power configuration 

The  power of physical resource blocks (PRBs) is under the control of the eNodeB. So the eNodeB can have increased or decreased the PSD on certain PRBs for improved coverage or for Intercell Interference Coordination reasons.

In the DL Intercell Interference Coordination Framework power reduction on PRBs can be done differently in different cells [10]

 REF _Ref131395220 \r \h 
[11]

 REF _Ref143690948 \r \h 
[12]

 REF _Ref144044071 \r \h 
[13]

 REF _Ref144022068 \r \h 
[14]

 REF _Ref174721855 \r \h 
[7] to lower the interference impact to cell edge UEs. In case UEs come to the border of those cells they are scheduled on PRBs where they “see” this reduced interference. 

This is especially effective for Guaranteed Bit Rate (GBR) services that need a high 5%ile cell edge bit rate like VoIP [7]. Thus for these services (persistent scheduling or already medium speed of UE) a frequency diverse scheduling will be done. From that it follows that the power restrictions to be used for scheduling cell edge UEs also have to be frequency diverse. That means the frequency subsets that undergo such a power restriction will usually consist of frequency diverse positioned PRBs.

Thus such frequency subsets look like the patterns depicted in green, pink and orange in Figure 1 or like the patterns depicted in green, orange, red or light green below in Figure 2.
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Figure 1: Frequency subsets used for Interference Coordination in 5 MHz carrier
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Figure 2: Frequency subsets for Interference Coordination in 10 MHz

3. Possibilities for Signalling

Thus frequency diverse subsets could be defined for a network of the same Bandwidth. These subsets should be allocateable by the DL Resource allocation of the L1/L2 control channel. 

For DL ICIC around 8 subsets seem to be sufficient. In order to reduce signalling overhead for the X2 signalling it would thus be possible to signal the Max Tx power per frequency subset to the neighboring eNodeBs which would only be about 8 relative Tx powers. For that the subset would need to be standardized or a mechanism to define the subsets in a Network (O&M) and distribute in a multi-vendor network. The question is if that standardization shall be approached.

If that is not desired, due to the fact that power restrictions on diverse positioned single PRBs are needed, it is then obviously necessary that reports with Max Tx power per single PRB are exchanged over the X2 interface.

4. Conclusion

Power restrictions to be on diverse positioned PRBs are necessary and useful for application of ICIC. A definition and specification of frequency subsets used to apply power restrictions is not needed when the Max Tx Power per PRB is reported which is the most general solution. From the signaling effort point of view it is not too costly since the Tx power is exchanged not very often (order of 1s). So we recommend this reporting per PRB to take as solution.
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