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1 Introduction

To improve the availability of high E-DCH data rates, advanced receivers with the capability of suppressing intra-cell interference is an attractive solution. The current measurements related to the E-DCH load do not reflect the receivers’ possibility to suppress intra-cell interference. In this contribution we discuss problems with the current measurements and the need for an alternative measurement.
2 Background
The uplink resource control functionality is distributed between the CRNC and the Node B since the introduction of the Enhanced Uplink. Non-E-DCH channels are controlled from the CRNC, while parts of the E-DCH resource control functions will reside in the Node B.
As the specifications are written today the CRNC will allocate/admit resources to the non-E-DCH user data flows, and then leave a portion for the Node B scheduler to allocate between the E-DCH flows. The CRNC can control the Node B scheduler by the use of the parameters “Maximum Target Received Wideband Power”, “Reference Received Total Wide Band Power” and “Target Non-serving E-DCH to Total E-DCH Power Ratio”. In this way, the Node B scheduler can only act within the resource portion remaining after the scheduling of non-E-DCH channels. Node B can however report the “Received Scheduled E-DCH Power Share” (RSEPS) to the CRNC.
The RSEPS measurement is defined in ‎[1] as the quotient between the scheduled E-DPCCH and E-DPDCH contributions and total interference:

In addition, the report can also contain the “Received Total Wideband Power” (RTWP) for the same time period. The reference point of both measurements is the Rx antenna connector. For further background info, see ‎[2]
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If advanced receiver structures such as multi-user detection or intra-cell interference cancellation receivers are used, or if the receiver performance differs vastly between connections, this RSEPS measurement may be misguiding.
In the next sections we discuss the need for an alternative Received Scheduled E-DCH Power Share measurement that will consider the effective interference instead of the received interference at the Rx antenna connector.
3 Higher rates and interference cancellation
Advanced receiver structures such as interference cancellation schemes are becoming increasingly interesting as a way to increase the availability of high E-DCH data rates. One possible strategy is to only cancel interference from the main interference contributors. Figure 1 illustrates a generic view of interference cancellation when interference from a selected set of flows is cancelled. With such a receiver structure, the interference situation at the Rx antenna connector is less relevant. What is of interest is instead the effective interference, i.e. the remaining interference after the cancellation.
Furthermore, the interference cancellation performance depends on a number of aspects that to some extent are known or possible to estimate at the Node B, but are unknown in the CRNC. Therefore, important cancellation performance aspects need to be considered in Node B, before compiling the measurements to the CRNC. One such performance aspect is the residual interference, i.e. the interference contribution that remains after cancellation, which depends for example on uplink pilot quality and interference contribution from one single flow relative to the total interference. These will all vary over time.

4 Proposed modified RSEPS measurement
We propose a new measurement similar to the current RSEPS measurement but where the cancelled intra-cell interference is not included.
The E-DCH residual interference is defined as the total intra-cell interference power from the E-DPCCH and E-DPDCH subject to intra-cell interference cancellation that remains after the last step of cancellation.
The E-DCH cancelled interference is defined as the total received power from the E-DPCCH and E-DPDCH connections subject to intra-cell interference cancellation reduced by the E-DCH residual interference.

5 Illustrative example
Consider a network operating at Rise over Thermal of 10 and with background noise N. This means that the RTWP is 10N. Furthermore, assume that DCH interference (including inter-cell interference) is 1*N and the total scheduled E-DCH interference is 8*N. This gives RSEPS = 8N/10N = 0.8, which could indicate to the CRNC that E-DCH is using too much resources in this particular cell, simply put 80%, compared to a target DCH – E-DCH balance at 50%. Consequently, relevant resource management could be to channel switch DCHs to higher rates, and admit more DCH users, since seemingly, there is room for more DCH traffic.

However, assume that the Node B is capable of cancelling the E-DCH intra-cell interference operating at an average residual interference fraction of 0.25, i.e. 75% of the original E-DCH intra-cell interference contributions are cancelled. Then the E-DCH contribution to the uplink load is less than what is indicated by RSEPS. If it would also be possible to report an alternative RSEPS, indicating the effective interference quotients, then this would compile to

      Effective Interference RSEPS = 8*N*0.25 / (N + 1*N + 8*N*0.25) = 0.5.

This would inform the CRNC that considering receiver performance and effective interference contributions, this cell has the desired balance between DCH and E-DCH interference contributions.
6 Conclusion

In this contribution, we discuss the need for an alternative measurement similar to the Received Scheduled E-DCH Power Share but that considers the effective intra-cell interference contributions instead of the interference contributions at the Rx antenna connector, which may misguide the CRNC in some situations. Cases where such a measurement can make a clear difference are when different receiver structures are employed for different flows, or when the receiver performance differs significantly between flows.

We propose that RAN1 discusses the need for an alternative measurement similar to the Received Scheduled E-DCH Power Share that considers the effective intra-cell interference contributions.
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Figure � SEQ Figure \* ARABIC �1�. An interference cancellation scheme which cancels interference from selected flows.





Received Scheduled E-DCH Power Share (RSEPS) Measurement


sum of all scheduled E-DPCCH and E-DPDCH power contributions determined in the RSEPS measurement period T=t2-t1>0 for all UEs for which this cell is the serving E-DCH cell


divided by


the corresponding received total wideband power value determined for this cell during T





Proposed Effective Interference RSEPS Measurement


sum of all scheduled E-DPCCH and E-DPDCH power contributions reduced by  the E-DCH  cancelled intra-cell interference determined in the RSEPS measurement period T=t2-t1>0 for all UEs for which this cell is the serving E-DCH cell


divided by


the corresponding received total wideband power value reduced by the E-DCH cancelled intra-cell interference determined for this cell during T








