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1 Introduction

During the Scottsdale meeting 14th - 18th February 2005 there was a joint RAN1,2,3,4 session on E-DCH RRM to discuss potential measurement methods and their impact on the system.  No agreements were made during the meeting and a number of potential solutions were raised. The meeting also left a large number of issues unanswered in Tdoc R1-050208. This paper discusses those issues and makes suggestions as to a way forward. 
2 Discussion

There are a number of areas that may cause concern with respect to RRM measurements. Each one is dealt with below
2.1 Measurement of RoT

In [1],[2],[3] the definition of the ‘thermal’ part of the RoT equation is discussed and a number of suggestions are put forward. These include:

· Theoretical Thermal Noise

· Thermal Noise + Non Impulsive ‘other’ noise’ (Static Interference)

· Thermal Noise + all RF noise in this cell that the Node B cannot control.

Firstly one concern may be the issue of when to measure the T in the RoT equation; this may be difficult may be difficult for a number of reasons

1) Intra-cell interference – A Node B would have to ensure that all its UEs were quiet during the period that it made its measurement. It would have to ensure that all UEs would not transmit during its measurement period on any channels (e.g. RACH). A Node B could attempt to calculate the intra-cell interference but it may be inaccurate.
2) Inter-cell interference – An operator would have to also ensure that all Node Bs member UEs near the Node B making its measurement would also have to be quiet in order to ensure that the channel was truly silent.
3) Inter-frequency interference – The impact of nearby UEs and Node Bs on adjacent carriers has not been studied. In order to gain an accurate measurement it would also be necessary to ensure that all neighbouring cells that were owned by different operators would also be silent. It is obviously undesirable to have all operators make their networks silent at the same time. 
4) Man Made Noise – This may be classified as all inband noise that is unintentionally present. It is generated by sources such as unsuppressed motors and power supplies.  This type of noise is difficult to categorise and also impulsive by nature. The contribution it provides will also depend on the area in which the basestation is located (rural which may be quiet vs. urban with many power supplies, car starter motors, at airports etc). 2GHz Mobile Satellite Service Uplink may also introduce noise into the channel during the RoT measurement period.
5) Co-location with other non-WCDMA Cellular services – If the Node B was co-located with a GSM basestation for example, it has no way of knowing if this basestation is active or not. It would not know if the impulsive interference caused by the GSM basestation would be short term or long term and could not average out the noise by doing long term RoT measurements. The variation in traffic from the GSM basestation will also vary throughout the day leading to inaccuracy in the RoT measurement made by the Node B.

Interference sources unknown to the Node B; e.g. inter-cell, man made are extremely difficult to differentiate from thermal noise. It has been proposed [1] to use a “quiet period” for making a measurement of “T”. However even if a network wide CM gap could be scheduled in UL to allow for such a quiet period, interference from out of band systems and man made noise would not be eliminated. In a deployment in a large city, for example it would be unreasonable to expect all other interference sources to be quiet.

Given the uncertainty in measuring the denominator in the RoT equation we have major concerns in using it as a reference when it cannot be determined accurately.

A second cause for concern is that the value used for the denominator will be measured at one point and then used for a long period of time without correcting that measurement. It cannot be expected that all non-controllable noise will be consistent throughout a 24 hour period (assuming that an RoT ‘T’ measurement is made every night in a quiet period). 

It should also be noted that for measurements that include the Thermal Noise + other non impulsive noise although the variance in kTB may be small (for example it changes by 0.33dB over a 20 degrees Kelvin range) all noise is additive and it would only take a 0.17dB variance in all other non impulsive noise over the same period to induce a 0.5dB error which would reduce the accuracy of the +/- 0.5dB error even further.

The potential for a delay of several hours between the measurement of a value for the denominator in the RoT equation and the potential for large unpredictable noise variance will make it difficult to create a new measurement that is more accurate than the relative RTWP measurement that is defined in 25.215 and the accuracy requirement of +/- 0.5dB that is defined in 25.133 for a relative RTWP measurement.
Thus the only viable method for estimating the denominator is the use of “quiet periods”. In this case, the relative accuracy of RTWP (0.5dB) would be reasonably small in comparison with the uncertainty in the measurement of “T”. Hence even if RoT based on quiet period measurements is to be used, the existing RTWP measurement is sufficient.

2.2 Reporting of Measurement

There have been suggestions that RRM measurements are reported from periods of every 10 seconds to every slot. It should be noted that reporting the RoT every slot will generate a great deal amounts of Iub traffic and this will impact other traffic Iub. Reporting a measurement every slot cannot be recommended as this implies that the measurement is intended for Node B internal operation and thus needs not to be standardised.
3 Conclusions

The issues raised above clearly indicate the determination of the thermal noise used as reference in RoT is not fully investigated and areas of uncertainty have not been addressed or analysed up to this point. In any case, the existing RTWP measurement is sufficient for allowing RoT based RRM and there is no gain in defining a separate new RoT measurement. 
As a consequence it is proposed to use RTWP relative accuracy instead of RoT.
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