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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].

On RAN1#51bis in Sevilla it was agreed that for DL Tx power an indicator of Max Tx power per PRB will be exchanged. As proposed in [R1-080587 wayf] the number of reported levels was given by 1 bit per PRB e.g. a bitmap. The signaling of the threshold was left FFS.

In this contribution the possibilities are discussed and a signaling is proposed.

2. Possibilities for Signalling 

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 
 \* MERGEFORMAT [11]

 REF _Ref143690948 \r \h 
 \* MERGEFORMAT [12]

 REF _Ref144044071 \r \h 
 \* MERGEFORMAT [13]

 REF _Ref144022068 \r \h 
 \* MERGEFORMAT [14]

 REF _Ref174721855 \r \h 
 \* MERGEFORMAT [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. 

With the signaling it should be indicated which PRBs have a power setting below a certain threshold e.g. -8.5 dB below 
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What this threshold (-8.5dB) is, could be derived from an OMC setting for each eNodeB. Now depending of the number of restricted PRBs to keep certain control channel performance it does make sense to change this threshold also with the load of the cell. Further in order to make the X2 message self explanatory and also allow semi-statically changing thresholds it is proposed to carry the threshold value as a kind of magnitude before a bitmap denoting with a “1” the PRBs that are restricted as shown below.

	Magnitude (threshold)
	10011 .....1100000000000001      Bitmap


To cover all cases of antenna configuration, PFICH value, synchronous/asynchronous networks etc. it is recommended to use 5 bit resolution for this threshold value. The 5 bit resolution do not create too much overhead compared to the size of a bitmap  while allowing us also a step size of 0.5 dB within the envisioned dynamic range of BS power per PRB.
3. Conclusion

Power restrictions below a threshold value on signaled PRBs will be signalled for application of ICIC. A threshold definition to be derived from OMC for each sending eNodeB is not needed when the threshold as a kind of magnitude is signaled with e.g. 5 bit before a bitmap for the PRBs as part of the X2 message reporting the Max Tx power per PRB.

This way the X2 message is then also more self explanatory and support a semi-static change in the setting  (load balancing) . So we recommend this kind of reporting as solution.
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