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1. Introduction

E-DCH is the feature aiming to improve the uplink capacity as well as the uplink transmission delay. In E-DCH, the Node B controlled scheduling is introduced in order to realize the efficient uplink resource utilization based on interference controlling. Although Node B can control the interference due to E-DCH, it is still impossible for Node B to control the interference from inter-cell or other channels in the cell, which are basically taken care by RNC. In this contribution, we discuss the additional signalling and the measurements needed for the interference controlling at RNC with E-DCH. 
2. Interference portion at Node B

Figure 1 shows an overview of the interference portion received at Node B. Interference at Node B can be divided into intra-cell interference and inter-cell interference. Moreover, we can divide the intra-cell interference into two parts, that is, the interference due to E-DCH and other channels. Interference due to E-DCH can be controlled by Node B (Hereafter, referred as Controllable interference).　On the other hand, interference due to other channels and inter-cell interference cannot be controlled by Node B, which should be taken care by RNC. (Hereafter, referred as Non-controllable interference) 
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Figure 1 Interference portion at Node B
3. Signalling of the target value to Node B
In Node B controlled scheduling in E-DCH, Node B assigns the uplink resource to UE so that the received interference doesn’t exceed the pre-determined target value. The target value should be decided based on the signalling from RNC in order to allow the network the flexibility in terms of the cell load controlling over the network.

3.1 Interference portions included in the target value

One question is which interference portions should be included in the target value. There are following two options.
Option1) Interference due to E-DCH only
In this option, the target interference due to E-DCH is signalled by RNC. Therefore, irrelevant to the amount of non-controllable interference received at the Node B, the interference portion which can be used for E-DCH is limited to the target value. Foreseeable demerits of this option are 

· Waste of resource: This may sometimes cause the waste of the uplink resource, because even if Node B has room to accommodate more E-DCH in terms of the amount of receiving interference, Node B cannot allocate more resource to UE (See Figure 2 (a)). 

· Impact on DCH: This scheme may even cause a problem to DCH channels when inter-cell interference increases AND node B scheduling at maximum allowed E-DCH limit. The results would be higher BLER at both DCH and E-DCH due to increase total interference. This violates the current assumption on absolute priority of DCH over E-DCH, i.e. DCH quality should be guaranteed in prior to E-DCH capacity. 

Option2) Total interference 
In this option, the target total interference is signalled by RNC. Node B can allocate uplink resource to E-DCH so that the total interference is not exceeded the given target value. This means that the uplink resource which can be allocated to E-DCH would be increased, when the non-controllable interference is small. Therefore, the resource utilization would be improved, and the cell throughput is expected to be increased compared with the option 1 (See Figure2). Also the aforementioned problem of impact DCH is no longer valid in this model since E-DCH resource will be automatically compressed when neighbouring cell interference increases. 
Proposal: Hence, we suggest taking Option2 for the target value.
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(a) Option1                     (b) Option2

Figure 2 Target interference value

3.2 Quantity for the target value

Another question is what kind of quantity should be used for the setting of the target value. There are also the following two options.
Option1) Total RoT (Rise over Thermal noise):

Total RoT is derived from the received total signal power divided by the thermal noise. Although the received total signal power can be measured at Node B, the measurement of thermal noise is new and it may be difficult to measure it in real life operational environment. 

Option2) Received Total Wide Band Power:

Target value is given as a received total wide band power in this option. Node B measures the total received power and compares with the target value. Since it doesn’t require any other additional measurement (like thermal noise), this option seems be natural and simpler compared with the option 1. 
Proposal: Therefore, we suggest taking option2 for the controlling of the received total wideband power.
4. Node B measurement

Current specification TS25.215 [3] includes the measurement called “Received total wide band power”, which is defined as follows, 

“The received wide band power, including noise generated in the receiver, within the bandwidth defined by the receiver pulse shaping filter. The reference point for the measurement shall be the Rx antenna connector. In case of receiver diversity the reported value shall be linear average of the power in the diversity branches. When cell portions are defined in the cell, the total received wideband power shall be measured for each cell portion.”
In Rel-6, this measurement would include the received power due to E-DCH (E-DPCCH and E-DPDCH) as well. However, for the admission control at RNC, RNC should know how much percentage of the received power is occupied by E-DCH. Therefore, in Rel-6, the additional measurement, the Received Signal Code Power for E-DPCCH or E-DPDCH is necessary. The definition of this measurement in TS25.215 could be:

“The Received Signal Codes Power for E-DPCCHs or E-DPDCHs is the measurement of the linear sum of received powers on the codes used for E-DPCCHs or E-DPDCHs. The reference point for the measurement shall be the Rx antenna connector. In case of receiver diversity the reported value shall be linear average of the power in the diversity branches. When cell portions are defined in the cell, the total received code power for E-DPCCH or E-DPDCH shall be measured for each cell portion.”  

5. Discussion of the impact seen at RAN2 level

In HSDPA, RAN2 Stage 2 includes the definition of downlink resource (such as channelization codes and power for HS channels) and some downlink control channel configurations such as HS-SCCH sets. Similarly RAN2 can includes a section called resource management in Stage 2 TS such as: 
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Note that other resources such as downlink control channels power and channelization codes are included in this text proposal for the sake of completeness of this RRM section, hence we are not specifically proposing the corresponding text above. Also at this stage, it seems there is little impact, if none, on MAC and RRC specifications, hence the impact of both core specifications may be less major than other working groups. 

RAN1 has to define new UTRAN measurement and RAN3 will find a way to support the transfer of E-DCH related signalling and measurement over Iub (NBAP message etc) such that: 

- Transfer of “Target Received Total Wide Band Power” (from the RNC to the Node B)

A candidate to support this could be the CELL SETUP procedure i.e. an additional IE “Target Received Total Wide Band Power”. Although it is considered that the “Target Received Total Wide Band Power” will not change so frequently it would still be necessary for the RNC to dynamically inform the Node B of the new value. It is thought that a new NBAP procedure would be the most suitable for this.
- Transfer of “Received Signal Code Power for E-DPCCH or E-DPDCH” (from the Node B to the RNC)

It would appear that the COMMON MEASUREMENT procedure is the most appropriate for the transfer of this field, however, the definition of “common” measurement may have to widen to cover the “collective measurement of a number of dedicated resources”. In terms of the frequency and criteria for reporting the “Received Signal Code Power for E-DPCCH or E-DPDCH” it is considered that this measurement should be averaged over time and available on a Periodic, Event Triggered and on demand basis.

3. Conclusion
In this contribution, we have discussed the signalling for the target value, Node B measurement and NBAP impacts that would be needed for E-DCH in Rel-6. According to the above discussion, we suggest adding the following measurement and signalling for E-DCH:

- Target Received Total Wide Band Power (RNC ( Node B)

- Received Signal Code Power for E-DPCCH or E-DPDCH (Node B ( RNC)

Hence we propose the text proposal in Section 5 for new section in RAN2 Stage 2 TS. 
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