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1. Introduction

In this document, we discuss resource allocation (target uplink total interference control) and measurement methods for HSUPA based on LS on the measurements for EDCH RRM from RAN3. We propose following:

- Method to control target total uplink interference is necessary. Total target total uplink interference including sum of DCH and EDCH resource should be controlled by RNC and informed to Node B.

- The option that Node B controls the share between DCH and EDCH resource should be allowed.

2. Resource Allocation 

2.1. Control of target total uplink interference
When you set higher target total uplink interference level e.g. in term of RoT, you would obtain higher throughput. As one example, the result in TR 25.896[1]  figure 9.6.1.1.1 shows to increase RoT from 4dB to 7dB obtains throughput increase from 1.1Mbps to 1.8Mbps, which is more than 50% gain. On the other hand, target RoT setup has a trade-off to cell coverage. Higher target RoT means higher throughput at the cost of higher UE transmission power. This implies cell size could be shrunk with higher RoT target. Therefore, excessive target RoT is not practical because legacy UE's coverage and capacity should try to keep the same. As a whole, trying to set possible highest target RoT is a key operation in order to maximize the throughput.

The traffic situation, the number of UEs in a cell would vary time to time. Therefore, in pre-EDCH network, RNC has a responsibility to control total RoT. We propose the same principle is used also in EDCH, which is RNC has a responsibility and ability to control total RoT. The reason is that only RNC can take into account RoT situation of neighbour cells via the report of the received total wideband power. Therefore, RNC should inform Node B total target RoT. 
2.2. Quantity of total uplink interference
Total uplink interference consists of intra-cell interference, inter-cell interference and background thermal noise. It is preferred that target uplink interference level should be in line with real level measurement in Node B by employing the same definition.
Two kinds of quantity to represent total uplink interference level have been proposed.
· Received total wide band power (RTWP)

· Rise over thermal noise (RoT)

Both quantities methods have advantages and disadvantages. RTWP has merit of simplicity of measurement and background compatibility since it is already exists in R99/4/5 specifications. Some additional measurement of received wide band power due to total E-DPCCH/E-DPDCH is required for HSUPA scheduling use. The demerit is that if background noise is not known exactly it might be difficult to setup a target RTWP properly especially in multi-vendor environment. One possible way to have multiple vendor specific thermal noise parameters knowledge is to measure background thermal noise experience values for multiple vendors Node Bs before network implementation.
RoT is relative measurement defined as total uplink interference divided by background thermal noise. The demerit of this quantity is that dynamic background thermal noise might be difficult to be measured in real operational environment. The merit is that RoT directly represents cell capacity and a target could be easily to set, and multi-vendor environment can also been considered.
Regarding to accuracy, both methods require further study, accuracy of RoT method further depends on background thermal noise measurement accuracy as a reference.

The accuracy and feasibility of these two measurement methods should be studied in RAN1/RAN4.
2.3. The intra-cell interference share between EDCH and DCH
In HSDPA, downlink transmission power usage has following rule in TS25.433.

If the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message includes HS-PDSCH and HS-SCCH Total Power IE, the Node B shall not exceed this maximum transmission power on all HS-PDSCH and HS-SCCH codes in the cell. If a value has never been set or if the value of the HS-PDSCH And HS-SCCH Total Power IE is equal to or greater than the maximum transmission power of the cell the Node B may use all unused power for HS-PDSCH and HS-SCCH codes.
We propose to have similar type of configuration possibility in EDCH network i.e. if RNC informs how to share intra-cell interference resource between EDCH and DCH, Node B shall follow the informed value. If RNC does not inform how to share intra-cell resource between EDCH and DCH, Node B has a flexibility to control the share between EDCH and DCH.

In case of RNC indicate the share between EDCH and DCH, there still some case that intra-cell share could not be perfectly followed because of difficulty to control uplink interference. The share is solely target value with relatively longer averaged one.

In case of RNC does not indicate the share between EDCH and DCH, Node B scheduler operate like following. But the actual implementation is up to Node B manufacture.

- Node B measure statistical sum of behaviour of legacy channels and then allocate such resource to legacy channels. The statistical measurement period could be also Node B manufacture's choice. Node B could use the remained uplink interference resource headroom for EDCH channels.
3. Measurement

We propose following measurement reporting from the Node B in order to support RRM at RNC. 
- Node B should report to RNC as

Received wide band power due to total E-DPCCH/E-DPDCH or

Received wide band power not due to total E-DPCCH/E-DPDCH.

Above measurement with received total wide band power, which already is in the spec from R99, is useful in the case that RNC informs Node B of the share between DCH and EDCH. 
4. Conclusions

Resource allocation and measurement methods for HSUPA have been discussed. We propose following.

Resource allocation

Method to control target total uplink interference level is necessary. Total target uplink interference level including sum of DCH and EDCH resource should be controlled by RNC and informed to Node B. This could be implemented via the target of received total wide band power as informed from RNC to Node B.

- The option that Node B controls the share between DCH and EDCH resource should be allowed.

Measurement

- Node B should report RNC as

Received wide band power due to total E-DPCCH/E-DPDCH or

Received wide band power not due to total E-DPCCH/E-DPDCH.
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