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1
Introduction

CAC is not the only CRNC algorithm relevant to HSDPA that requires common measurements. The CRNC also controls the re-dimensioning of the shared downlink resources. The measurements proposed for CAC so far are not sufficient to support the CRNC decision process. In this document, we analyse and propose some additional measurement candidates. Please refer to the enclosed file for more detail.
Please note that even though the re-dimensioning decisions can be based on NodeB requests, the measurements proposed here leave the entire control of the resource handling in the CRNC. NodeB-controlled re-dimensioning should not be the only option available.  

2 CRNC decisions

The resources allocated for HSDPA are controlled by the CRNC, which allocates the maximum power available for HS-DSCH transmission and the channelisation codes to be used for HS-DSCH transmission. Codes and Power are the two HS-DSCH “dimensions” that the CRNC can configure, hence the term “re-dimensioning” used in this document. 

The CRNC needs to receive measurements on the utilisation of resources in each dimension. This will indicate whether the resources currently allocated are enough or insufficient (i.e. a waste or a limitation). 

Based on the measurements provided by the NodeB the CRNC will evaluate whether the resources allocated for HSDPA are enough or not enough, and whether the HS-DSCH should be re-dimensioned or not. The same measurements will be used by the CRNC to decide on the new values to be set for the maximum power to be used for HS-DSCH and the new number of codes to be reserved for HS-DSCH.
3
Measurements for power and code allocation
The main purpose of the measurement candidates in this chapter is for power and code allocation. These measurements may also be useful for CAC.

3.1 Resource Utilisation
3.1.1 Channelisation Code

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the average number of codes used per sub-frame. Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.

3.1.2 Tx Power

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the average Tx power required per sub-frame. Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.

3.2 High/Medium Utilisation over Time

3.2.1 Channelisation Code

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the percentage (ratio) of sub-frames in which the number of used codes exceeds thresholds set by the CRNC. For the purpose of this measurement, the CRNC will provide the NodeB with two thresholds Th1 and Th2. The NodeB will provide 2 measured results: ratio of sub-frames where the number of used codes exceeds Th1, and ratio of sub-frames where the number of used codes exceeds Th2.

Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.
3.2.2 Tx Power

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the percentage (ratio) of sub-frames in which the Tx Power required exceeds thresholds set by the CRNC. For the purpose of this measurement, the CRNC will provide the NodeB with two thresholds Th1 and Th2. The NodeB will provide 2 measured results: ratio of sub-frames where the required Tx power exceeds Th1, and ratio of sub-frames where the required Tx power exceeds Th2.

Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.
3.3 Maximum potential utilisation over Time

3.3.1 Channelisation Code

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the average number of codes that could be used per sub-frame if there was no code limitation. Sub-frames where no codes are required at all are not considered in the measurement.

The NodeB in this case, estimates the total number of codes that could be used in theory per sub-frame (based on the available data to send) if the CRNC had assigned unlimited (i.e. maximum possible) codes for the HS-DSCH.

Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.

3.3.2 Tx Power

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the average Tx power that could be used per sub-frame if there was no power limitation (i.e. if the CRNC had not set a maximum Tx power for HS-DSCH). Sub-frames where no power is required for HS-DSCH transmission at all are not considered in the measurement.

The NodeB, in this measurement, estimates the total Tx power that could be used in theory per sub-frame for the HS-DSCH (based on the available data to send) if the CRNC had assigned unlimited (i.e. maximum possible) Pmax for the HS-DSCH.

Sub-frames for which the NodeB has nothing to transmit on the HS-DSCH are not considered in the measurement.
4
Measurements for CAC

The main purpose of the measurement candidates in this chapter is for CAC. These measurements are also useful for power and code allocation.
4.1 Sub-frame usage over Time

The NodeB will measure and report to the CRNC (over a number of sub-frames specified by the CRNC) the percentage of non-idle sub-frames (where 100% is all the sub-frames). An idle sub-frame is for this case defined as a sub-frame where there is nothing to transmit on the HS-DSCH.

4.2 Resource Congestion over Time

The NodeB will measure and report to the CRNC (over a number of sub-frames specified by the CRNC) the percentage of “congested” sub-frames (where 100% is all the sub-frames). A congested sub-frame is defined, for this case, as a sub-frame where either the HS-DSCH required Tx power or the number of codes used for HS-DSCH transmission exceeds some threshold defined by the CRNC.

The CRNC will obviously define 2 thresholds in this case, one for Channelisation codes, and one for transmit power.

4.3 Combined resource utilisation

At each sub-frame, the NodeB will compute two values:

1 The ratio (or percentage) of the number of codes used for HS-DSCH transmission over the total number of codes allocated for the HS-DSCH.

2 The ratio of the Tx power used for HS-DSCH transmission over the maximum power allowed for HS-DSCH transmission. 

For a given sub-frame, the combined resource utilisation, is the maximum value of (1) and (2).

The NodeB will measure and report to the CRNC  (over a number of sub-frames specified by the CRNC) the average combined resource utilisation per sub-frame.

5
Conclusion
The measurements explained above are very important for a good decision making process in the CRNC. They can be used for both decisions on HS-DSCH re-dimensioning and CAC.

Our proposal is to at least include measurement 3.3 and 3.6 in the common measurement to be performed by the NodeB.

