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1 Introduction

RRM measurements have direct effect on the utilization of total E-DCH throughput. Most idealistic RRM measurements result maximum of exploitation on up link. RAN1 and other group already take much effort to get close of the idealistic measurement. However, conclusion of the problem is still to be solved.

We are trying to improve the RRM measurement based on current discussion. We also take other’s method into account and propose our own solution.
2 RoT definition and straightforward solution
Theoretically, RoT is the ratio between the total received power and the baseline power, which include natural noise and noise signal from other system. The ratio is the idealistic measurement to maximize the total throughput of E-DCH channels in one BS. This RoT is defined as many companies’ contributions as: 
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Figure 1 RTWP is result from several factors.

Two assumptions lies under the calculation:

1. The Nnature and Nother, which are background noise and noise from other systems respectively, is constant of relative constant.

2. No other noises are introduced into the measurement.

However, they are not the real cases. Devices itself are also sources of noise, as figure 1 illustrated. And, all the noises are functions of time.

3 Realistic methods

Measuring all the noises and compensate all the interference is hard to be implemented and tend to have structural change on BS. We have to depend on what are currently available.

3.1 RTWP as a threshold
This legacy measurement is most feasible one. We can set a threshold of RTWP and indicate overload when measurement rise over it. The draw back of it is that +- 4db accuracy may cause false alarm of raise over thermal. Considering that in high signaling power scenario, in which the RoT is most likely to happen, the accuracy will be improved much [4], it’s still a candidate.

3.2 Reference RTWP
Doc [1] gives a method that CRNC give the reference based on previous reported RTWP. We believe it would help to have a uniform scheduling interface with exact meaning of that reference value. The calculation we prefer is let the reference be the cumulative lowest record of RTWP for a time window. 

Setting by operator would increase the maintenance workload. Further, the manual operation lack good mechanism of error-proof.
3.3 Ratio of SIR below target 
Most adversary effect of RoT overshooting is that all UEs scrambling its power, an unstable status of inner-loop power control. One link’s inner-loop is directly affected by its SIR value. BS could monitor the ratio of number of links with SIR below target to the total number of links. Majority of dedicate channels experiencing that SIR go below its target means that the cell RoT is reaching its limit. Keeping the DCHs SIR below target ratio gives an instant protection from power congestion.

4 Evaluation

We believe the RTWP ratio to the baseline power would be the primary choice of the RoT threshold. Till now the reference RTWP could be that baseline, if not the ideal one, which is hardly reached by current hardware. One of disadvantage is that the reference RTWP would be an optimistic value, if we assume it’s a low point of RTWP. When the noise level fluctuates, the reference value would be under the real value. Thus, the RoT be calculated would be higher than theoretical one.

SIR monitoring do not require new physical measurement. The implementation complexity is low and even without significant computation power expense. It gives an instant indication of current rising speed of total received power and act as a final protection. Scarifying E-DCH to stabilize DCH also match the principle.

5 Combined solution

To avoid overestimate of RoT and maximize the utilization of E-DCH throughput, we propose to:

1. Use the ratio RTWP/baseline power as RoT. The baseline is the lowest point of RTWP in a time window. 
2. CRNC gives a reference ratio of SIR below target, which is the ratio between the number of DCH with SIR below target and the number of DCH in the cell.

3. Once the 1 and 2 exceed their ceilings respectively in same time, the BS gives an overload indication.

4. Another RTWP ceiling is also given based on R99’s CAC algorithm. Once it is reached, BS issues an overload indication either.

6 Conclusion

We proposed take the above measurements and references to screen RoT.

References
[1] R1-050330 On the Accuracy of RTWP and RoT Measurements, Nokia.

[2] R1-050306 UTRAN Measurement for E-DCH RRM, Samsung.

[3] R1-050320 Node B measurements for E-DCH, Ericsson.
[4] R4-000613 UTRAN RSSI Measurement, Ericsson.

_1176298800.doc


















































































































































































Powers from air







Power from device







P







Power detected







N







device







I







UE







N







other







N







nature












