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1
Introduction
From the EUL radio resource management viewpoint, the following topics have been discussed briefly in RAN1:
· RNC Control
· Load of E-DCH + DCH vs. E-DCH only
· Node-B Measurement

· Received Total Wideband Power (RTWP) vs. RoT

· Measurement accuracy

In this document, we summarize the relationship between RTWP, measured load, and RoT.
2
Discussion
2.1
Measured Load and RoT
The total received energy per chip per UE (indexed by i) can be written as:
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For inner loop power control, DPCCH SNR is measured and can be written as:
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The SNR for each UE across all channels is defined as:
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The received total wideband power (RTWP), denoted by 
[image: image4.wmf]o
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, can be written as:
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The contribution of each UE (indexed by i) to the cell load can be written as:
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The load contribution of each UE can be derived by averaging the computed DPCCH SNR, and, beta factors and activity of DPDCH, HS-DPCCH, E-DPDCH and E-DPCCH.
The total measured cell load is defined as:
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The actual cell load is defined as:
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It is seen that the actual cell load is lower bounded by the measured cell load.
The rise-over-thermal (RoT) metric is defined as:
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The relationship between the measured cell load and RoT can now be written as:
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2.1.1
Observations

It is seen that in the absence of any interference, except from thermal noise, there is a one-to-one mapping between the measured cell load and RoT.

Thermal noise PSD can be measured in a semi-static manner (off-line, lab or in actual operation with a very low duty cycle).

The other UE interference (
[image: image11.wmf]cu

x

) can be measured when a cell is not a part of the active set of any UE in the system.

2.1.2
Proposal
We propose the following:
· Measurement

· Each cell measures the load, thermal noise PSD, interference PSD and RTWP

· Report

· Each cell reports the thermal noise PSD, interference PSD and RTWP

· Control

· RNC computes target cell load for each cell from RoT target

· RNC directs each cell to maintain the cell load within a threshold

2.2
De-centralized Scheduling
2.2.1
Observations

For EUL, each cell is unaware of the scheduling decisions made in the other cells (at least in the inter Node-B scenario). In that sense, the scheduling is strictly de-centralized.
We define the E-DCH load of a cell as follows:
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This possibility to separate the intra vs. inter-Node B load, allows the definiton of simple schemes for setting the over-load indicator (see [1]). Of course, alternative solutions can also be considered to evaluate the amount of inter-Node B load.

2.2.2
Proposal
We propose the following:
· Measurements
· Each cell computes a measure of the inter-Node B loading (e.g. the ratio of inter-Node B load to the total load target). 
· Report
· Each cell reports this measure of inter-Node B loading to RNC periodically and potentially based on some events, e.g. when the overload indication was triggered.
· Control
· We propose that RNC signal a threshold on this measure of inter-Node B loading which will be used by each cell to set the overload indicator.
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