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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 is given in [3]

 REF _Ref179105010 \r \h 
[4]. This contribution discusses the definition of the Maximum Transmitted power per RB measurement.
2. Use Case for Measure Max Power per Physical Resource Block
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 to enable Intercell Interference Coordination reasons.
In that case it is beneficial for neighbor eNodeBs to know about this power profile, when scheduling their UEs,.
As shown in Figure 1 if a UE2 is scheduled by eNodeB1 in the neighborhood to a cell served by eNodeB2; the interference influence on the PRBs can be determined based on pathloss measurement available in eNodeB1. Thus;  those PRBs can be scheduled to UE2, where less interference is “seen” independent of the reason why power on PRBs in the neighbour cell are not equal distributed.


[image: image1]
Figure 1: Scheduling a UE in neighbourhood to cell with power profile generated from eNodeB2
2.1. Definition of the measurement

A handover point can be defined as the point where the control channels on both sides are equally usable. The handover point between a stronger and a weaker basestation with maximum transmission powers 
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 respectively is then where the weighted pathlosses 
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 are equal. 
In order to compare at this handover point the influence of serving and interfering PRBs, the power of those PRBs have to be scaled by the pathlosses. This can equivalently be accomplished if powers are scaled by the respective nominal or maximum transmit powers 
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. Thus it is proposed to define this ratio as eNodeB measurement per PRB for the reporting.
Reason for using the maximum value
If a certain maximum power is set for a physical resource block in a neighbour eNodeB it is still possible for the neighbour eNodeB to schedule the PRB with less power if there is no traffic. The maximum value is the relevant value for defining the worst case scenario with respect to interference. Thus the maximum is the more relevant measurement rather than the average value as a measurement to be used by the informed eNodeB.
3. Conclusion

Interference Coordination benefits are obtained by scheduling UEs on preferred frequencies depending on the UE’s nearest neighbour cell.  In order for a eNodeB to have available the unequal interference power profile from a neighbour cell, the eNodeB measurement is proposed.
4. Appendix

Use case for eNodeB measurement standardization:

[image: image7.bmp]Name of the intended measurement:

Description of the underlying scenario:


Essence of knowledge that needs to be gathered by this measurement/purpose:


Reference to the use case:


Classify relevant group for standardizing the definition of the measurement:


Indicate interface on which measurement is visible:

Type of reporting:


Definition of the measurement (owner as indicated in 4):

Accuracy and granularity and measurement period (for physical measurements to be decided by RAN4):


Justification for the particular eNodeB measurement:

Agreed motivations for standardizing eNB measurements as given by TR 25.913 [2] and in the LTE WIDs which read as follows:

1. “All the interfaces specified shall be open for multi-vendor equipment interoperability.”

2. “The evolved UTRAN standard shall enable that the performance in a multi vendor environment is comparable to single vendor environment, and the performance in a multi vendor environment shall at least, be able to meet the system performance demonstrated at the end of the Work Item.” 

3. “RAN3 shall ensure multi-vendor inter-operability on E-UTRAN interface.” 

4. “RAN3 shall consider aspects of self-optimisation and self-configuration of the E-UTRAN nodes and possible impacts on E-UTRAN interfaces.” 
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Accuracy is within the possible accuracy of the power setting per PRB of the eNodeB (FFS by RAN4)


Period is 200 -400 ms (FFS)





Maximum value encountered over the measurement period of the following: 


Sum of the Tx power per PRB from all Tx antennas for a particular cell.





Reference point is at the antenna connector.





Measurement period is N x 100 ms (N tbd).





Measurement value is given in dB relative to the nominal maximum transmit power of a eNodeB.





















































Trigger based reporting whereby the trigger event is given when the measurement exceeds a certain range relative to the previously reported value





X2 interface, �visible at least to a cluster of neighboring cells as described by a neighboring cell list.





Physical layer RAN1				





DL scheduling in the presence of intercell interference coordination





A measurement of the maximum transmit power per PRB is required over certain time periods, e.g. N x 100 ms with N tbd, whereby the time period of the measurement is shorter than the update period of any update period for the Tx power limits set by the intercell-interference coordination. However, the measurement period needs to be large enough to allow for capturing the relevant maxima rather than instantaneous power settings.





The measurement sums the power from all Tx antennas and, hence, no side information about the MIMO mode and Tx antenna configuration is required. The measurement sums the power from all resource elements and, hence, no side information about RS power boosting is required. The measurement period is large enough to cover many radio frames and, hence, no side information about UL/DL allocations for TDD or unicast/multicast subframe allocations is required.





UE2





Interference of one cell to a neighboring cell is characterized by the Tx power. It is assumed that the Tx power is increased or decreased on certain PRBs. The intention is to increase coverage for large cells or to coordinate interference among cells in the frequency domain to increase throughput at the cell edges. In particular, neighboring cells may preferably schedule users in distinct sets of PRBs to avoid mutual interference. When it is not possible to schedule users in entirely distinct sets of PRBs, interference cannot be avoided. The level of interference that is caused by a cell needs to be quantified, which is the purpose of this measurement. 


Transmissions to users located at the cell edge require larger Tx power settings than transmissions to users at the cell center. Transmissions to users at the cell edge also cause the largest interference to the neighboring cells and are prone to interference from the neighboring cells, while transmissions to users at the cell center often cause less interference. Hence, the maximum Tx power rather than the average Tx power encountered is useful in describing the impact of interference from one cell to another cell.


The maximum tolerable interference caused to the neighboring cells in certain PRBs is a common quantity to be controlled by any inter-cell interference coordination scheme. This quantity is also relevant to judge the fairness of handling users attached to different eNodeBs in a multi-vendor environment. Usually, a intercell-interference coordination scheme will set limits on the maximum tolerable Tx power per PRB in a certain cell.  


The proposed measurement also provides an indication of the usage of certain PRBs.
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eNB2





UE1





Maximum. relative Tx Power per PRB
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