3GPP TSG-RAN4 Ad Hoc on MBMS/EDCH

R4AH-05012

Sophia-Antipolis, 4-6 April  2005

Title:
draft LS on the Accuracy of RTWP and RoT Measurements
Release:
Rel-6

Work Item:
E-DCH

Source:
RAN4

To:
RAN1

Cc:
RAN2

Contact Person:




Name:
Peter Muszynski, Nokia
Tel. Number:
+358 40 5027939

E-mail Address:
peter.muszynski@nokia.com

Discussion:

During the joint session on EDCH RRM measurements in Scottsdale, 14 – 18 February 2005, feasibility and accuracy requirements of Node B UL load (interference) measurements related to the EUL scheduler were discussed. RTWP and RoT measurements were identified as potential candidate physical measurements and RAN WG4 would like to comment on some of the accuracy aspects of these measurements.

a. Definition of relative power measurements

RTWP is an existing Node B physical measurement and is defined in TS 25.215 as follows:

The received wide band power, including noise generated in the receiver, within the bandwidth defined by the receiver pulse shaping filter. The reference point for the measurement shall be the Rx antenna connector. In case of receiver diversity the reported value shall be linear average of the power in the diversity branches. When cell portions are defined in the cell, the total received wideband power shall be measured for each cell portion.

TS 25.133 contains the following RTWP accuracy requirements (valid after layer 1 filtering, assuming 100 ms measurement period):

1. Absolute accuracy requirement of ( 4 dB

2. Relative accuracy requirement of ( 0.5 dB, in which the relative accuracy is defined as the RTWP measured at one frequency compared to the RTWP measured from the same frequency at a different time. 
RoT has been proposed as a new Node B physical measurement in support of EUL RRM. A tentative definition of RoT may be as follows:

RoT is the ratio between the received wide band power, including noise generated in the receiver, within the bandwidth defined by the receiver pulse shaping filter and a reference received wideband power, including noise generated in the receiver, obtained at an earlier time. The reference point for the measurement shall be the Rx antenna connector. In case of receiver diversity the reported value shall be linear average of the received RoT in the diversity branches. When cell portions are defined in the cell, the received RoT shall be measured for each cell portion.

b. Accuracy of relative received wideband power measurements from the Node B perspective

RAN WG4 would like to point out the following observations regarding the accuracy of relative received wideband power measurements obtainable at the Node B antenna connector. The perspective taken here is the one appropriate for discussing Node B RF requirements, without consideration of wider system operation related aspects yet.

1. Both, the RTWP and the RoT are based on received wide band power measurements within the Node B receive chain and it can be assumed that the wide band power measurement location and method within the Node B are essentially the same for both types of measurements.

2. As the reference point for the reported RTWP measurement according to the definition in TS 25.215 is the Rx antenna connector, the Node B needs to scale the obtained physical wideband power measurement result by an estimate of the gain of the receive chain from the Rx antenna connector up to the wideband power measurement location. The inherent uncertainties of this receiver gain estimate determine the absolute accuracy of ( 4 dB of the RTWP measurement.

3. The numerical difference of 2 reported RTWP measurements corresponds to a relative received wideband power as referred to the Rx antenna connector and in units of [dB]. It should be noted that the previously mentioned error in the receiver gain estimate cancels itself out in this case. This error cancellation allows the relative accuracy of the RTWP measurement to be specified as only ( 0.5 dB.
4. The numerical difference of 2 reported RTWP measurements in which one measurement represents a reference received wideband power measurement, is identical to the RoT according to the above definition. 

5. If RAN WG1 were to introduce a new RoT physical measurement, RAN WG4 would based on aspect 4.) expect the achievable accuracy to be of the same order as the relative accuracy of the existing RTWP measurement under comparable conditions, i.e. ( 0.5 dB. However, this may require further investigations, e.g. regarding the impact of potentially shorter measurement periods and dynamic range requirements on the measurement accuracy.

RAN WG4 would like to stress the point that the RoT can be obtained as the numerical difference of 2 RTWP measurements (in which one measurement represents the reference received wideband power) and that the RTWP is an already existing Node B physical measurement with defined relative accuracy requirements. Therefore RAN WG4 would kindly ask RAN WG1 to carefully assess the need for any new Node B physical measurements.

c. Accuracy of relative received wideband power measurements from the system perspective

RAN WG4 would also like to point out the following observations regarding the accuracy of relative received wideband power measurements obtainable at the Node B antenna connector when considering wider system operation related aspects. These are mainly related to the question which interference sources should be considered as part of the reference received wideband power and to what extent these various interference sources may change over time.

There appears to be a general consensus that any reference received wideband power shall contain only interference sources, which are not under UL power control of the measuring carrier. Among these are:

1. Noise of thermal origin appearing at the port of the antenna. This noise source may be assumed as k*T*B according to the physical temperature T of the antenna and it’s surroundings. This is an unavoidable interference source and should be always considered as part of any reference received wideband power.

2. Noise of thermal or other origin generated within the components of the receive chain (TMA, Node B). This is an unavoidable interference source and has been considered as part of the received wideband power in the above definitions of RTWP and RoT.

3. Interference from other cellular systems, in particular spurious emissions originating from other cellular systems DL transmissions. To what extent this interference source shall be considered as part of the reference received wideband power is a matter of choice by the system operator.

4. Man made noise (MMN) originating as harmonics from power electronic or automotive systems. MMN is typically assumed to be larger in bands < 1 GHz than around 2 GHz. To what extent this interference source shall be considered as part of the reference received wideband power is a matter of choice by the system operator.

5. Interference from other-cell UEs, transmitting on the frequency of the measuring carrier. This interference source should be minimized in order to achieve accurate relative received wideband power measurements such as RoT. Hence, any reference received wideband power measurement performed by the Node B should be conducted in low load conditions of the system. The system operator has control over this interference source.

6. In addition to these interference sources, any reference received wideband power measurement performed will also be affected by the instantaneous value of the gain of the system receive chain.

Aspects 1, 2, 6) exhibit a temperature and aspects 3,4,5) a time-of-day (“busy-hour”) dependency. Therefore the received wideband power of non-UL power controlled interference sources obtained at the time of a Node B reference measurement may differ from that being present at the time of an actual RTWP or RoT measurement, thus causing an additional error. 

RAN WG4 would like to point out that also when considering these wider system aspects the accuracy for relative RTWP measurements (in which one measurement represents a reference received wideband power) is the same as for RoT (utilizing a reference received wideband power measurement). The above-mentioned system related sources of inaccuracy would effect both measurements in exactly the same way.

Second, RAN WG4 expects that the additional error stemming from these system aspects will not be covered by Node B relative RTWP or RoT accuracy requirements. Considering the lack of any precise characterisation of the interference aspects 3.,4.,5), it is also not reasonable to expect that Node B relative RTWP or RoT accuracy requirements could cover these wider system aspects for all possible scenarios. 

Furthermore, RAN WG4 believes that there has to be the possibility for the system operator to determine the reference received wideband power used by the Node B for RoT or relative RTWP measurements, in order to have control and transparency over these system related inaccuracies in a multi-vendor environment. Hence, setting the reference wideband power measurement should not just be left to Node B internal implementation. One obvious choice to accomplish this would be to re-use already existing RTWP measurements under low load conditions available at the RNC and to report these back to the Node B for use as reference received wideband power for EUL RRM. In this manner also consistency with Rel99/4/5 RRM is ensured as both, the Node B and RNC, would operate on identical reference wideband powers.
Finally, RAN WG4 recognises also the need for further studies on the feasibility and accuracy of UL load (interference) measurements related to the E-DCH portion of the total UL interference.
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