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Discussion

[1] introduces a new RoT measurement and notes that it is key point how accurately the base station is able to measure this RoT. However, [1] states then that the RoT is implementation dependent and so the details of the measurements are not discussed further. No analysis regarding the inaccuracies of the RoT is provided. 

Instead, a simulation example for a single operating scenario (“test case”) is provided. Nokia believes, however, that showing simulations results for a single scenario only, does not ensure that the proposed RoT works as intended and that the suggested accuracy can be met over a wider range of realistic operation conditions. Hence, Nokia wishes clarification of the following points:

1. Definition of RoT: 
[1] refers to [2] for motivating new RoT measurements. In fact, [2] proposes that the Node B performs and reports 2 distinguished RoT measurements, namely NROI and NRWP (see Fig. 1). [2] also notes that measuring NRWP in the Node B is not obvious and that it’s feasibility should be considered by the RAN WGs.
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Fig. 1 RoT definitions, copied from R2-050436
From the simulation conditions and results in [1] it is not clear whether the RoT refers to NROI or NRWP, as the simulation was carried out in the limit of negligible external noise (10 dB below thermal noise).

In particular, it is not clear from [1] whether the proposed RoT measurement method intends to estimate only the thermal + receiver noise or instead thermal + receiver + external noise. 

If the intention is to estimate NROI, then the RoT method of [1] is inferior to relative RTWP measurements, which can do the same with the already specified ( 0.5 dB accuracy simply by providing a thermal + receiver noise reference measurement with a matched load at the Node B antenna connector. Hence it’s hard to see why a new measurement with worse performance should be even considered. 

If, however, the intention is to estimate NRWP, then the RoT definition in [1] is incorrect.

2. Impact of higher external interference power levels: 
As the simulation was carried out in the limit of negligible external noise (10 dB below thermal noise), it is not clear how larger values of the external noise would affect the estimated RoT and it’s accuracy. As the proposed method appears to rely on an estimate of the own-cell WCDMA interference via code power measurements, it is not obvious how well the other-cell WCDMA interference would be separated from the external noise, as these are essentially undistinguishable when other-cell codes are not available at the Node B. Also it is not clear if the RoT estimation algorithm made parametric (model) assumptions regards the external noise and what the impact on RoT accuracy would be if actual external noise would deviate from an assumed model.
3. Impact of different other-to-own cell WCDMA interference ratios: 

from the simulation assumptions it is not clear what the used other-to-own cell WCDMA interference ratio was. As the proposed method appears to rely on an estimate of the own-cell WCDMA interference it may be expected that the RoT accuracy suffers if the other-to-own cell WCDMA interference ratio is larger. However, this may be the case in reality for cells with poor RF dominance or under conditions of unequal cell loading. We would like to see clarification over what range of other-to-own cell WCDMA interference ratios the proposed ( 1 dB RoT accuracy requirement is intended and whether it is assumed that the Node B has prior knowledge of this ratio.

4. Impact of other-cell WCDMA interference modelling errors:
the RoT results in [1] were generated by assuming a an autoregressive model for the other-cell WCDMA interference and also a known mean other-to-own cell WCDMA interference ratio. There are neither analysis nor results for the RoT inaccuracy for the case that the input other-cell WCDMA interference would deviate for the model parameters of the RoT measurement algorithm. Modeling the other-cell WCDMA interference simply by an AR model is likely a too idealistic assumption. Furthermore, other-cell WCDMA interference also reacts to the own-cell interference variations, (e.g. due to the E-DCH scheduler) which is neither covered. We would like to see clarification if the proposed ( 1 dB RoT accuracy requirement assumes that the Node B has some prior knowledge of the temporal characteristics of the other-cell WCDMA interference.

5. Impact of shorter measurement periods: 

[1] proposes a 100 ms RoT measurement period, however, this may be not sufficient for the Node B scheduler which is expected to operate on the timescale of TTI length, in order to realize the gain from fast Node B scheduling and adaptation to a fast changing interference environment. As the proposed RoT method appears to rely on code power measurements it may be expected that the RoT accuracy suffers if the averaging times become shorter. There are neither analysis nor results for the impact of shorter averaging times on RoT accuracy in [1].
6. Operating conditions for the accuracy requirement:
[1], Table 1 does not state the assumed operating conditions (interference power levels and models) under which the ( 1 dB RoT accuracy is meant to be valid. E.g. the dynamic range of the signals (own-cell WCDMA interference, other-cell WCDMA interference, external noise) would need to be specified. Also the admissible ratios of e.g. own-cell WCDMA interference / other-cell WCDMA interference, external interference / (thermal + receiver noise), other-cell WCDMA interference / external interference, etc would need to be defined as these are expected to impact the RoT accuracy.
Conclusion

Nokia believes that [1] does not provide sufficient information to be able to re-produce the simulation results in order to assess the accuracy of the proposed RoT measurement. [1] does not provide any analysis of the RoT accuracy and results have been provided only for a single scenario (test case) which is not sufficient to ensure robustness of the RoT under a wider range of operating conditions. 

Furthermore, [1] does not state the assumed operating conditions (interference power levels / models) under which the ( 1 dB RoT accuracy is meant to be valid.

Finally, if the intention is to estimate RoT exactly as defined in [1] then this method is inferior to relative RTWP measurements, which can do the same with ( 0.5 dB RoT accuracy simply by providing a thermal + receiver noise reference measurement with a matched load at the Node B antenna connector and it’s hard to see why a new measurement with worse performance should be considered. 

References:

[1] R4AH-05014, “Accuracy Requirements for RoT Measurement”, Ericsson

[2] R2-050436, ‘HSUPA RRM conceptual aspects and signalling needs,’ Ericsson


























































1
PAGE  
3

_1169452699.doc


























NRCP=Noise rise due to own cell  WCDMA interferers 



�







RTWP: Absolute interference level 







 Thermal noise level. �















NROX=Noise rise due to external interferers (non-power controlled WCDMA, and others )



�







 NROI=RoT



Total noise rise



�























NRWP=Noise rise due to WCDMA power-controlled interferers, own cell and other cells�











Interference level dBm







Time












