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1 Introduction


Since last RAN2#46 meeting, a lot of discussions have been focused on RRM methods and related measurements for E-DCH. As many details for RRM have been clarified and agreed (such as Non-scheduled grants, GBR traffic scheduling, definition of RoT etc.), our proposal is to provide an overall description for RRM based on various NR(Noise Rise) measurements.

2 RoT measurements

Many companies agree that RoT is an important measurement value for RRM, so various RoT measurements and their usages are analysed. 

RoT (Rise over Thermal) is defined as:
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As it is identified in [1], total RoT in a specific E-DCH cell contains the following NR(Noise Rise)s :
1. Thermal noise power(as denominator)
2. Noise rise due to external interference (non-power controlled WCDMA,GSM, PHS, radars etc.)
3. Noise rise due to other cells E-DCH interference (power controlled) 
4. Noise rise due to other cells legacy interference
5. Noise rise due to legacy DCH channels
6. Noise rise due to NSG (non-scheduled grants) for GBR E-DCH traffic
7. Noise rise due to SG (scheduled grants) for E-DCH traffic
Below Figure describes the noise rises and their relations.
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Figure 1 Various NRs in E-DCH cell

· Thermal noise and NR 2 could be measured by Node B and calculated by RRM with statistic methods in a long time duration, these values are maintained by RRM. 

· NR 5 could be measured by Node B and the range for this NR could be controlled by legacy RRM.

· NR 3 could be controlled with RRM and Node B by sending overload indicators and RGs, how to measure and estimate this NR by Node B is FFS, but a common inter-cell E-DCH interference level for normal load condition should be assumed and reserved.

· NR 6 could be controlled by RRM, be measured by Node B and reported to RRM. Notice that in power-limited situation, NR 6 can not be reduce to the level below the minimum set for NSG. The range for this NR could be controlled by RRM.

· NR 7 could be controlled by Node B and reported to RRM. The range for this NR could be controlled by RRM.

· NR threshold could be configured by RRM and executed by Node B.

· Interference headroom could be estimated by RRM.

3 CAC for E-DCH

With NR measurements described in above section, the principle rules for the uplink CAC for different traffic can be described as:

When CAC is trigged due to new traffics, RRM would check various NRs contained in the total RoT, based on the different NRs conditions(headroom left) and priorities for different traffic types, CAC can find how much or whether there are enough radio resources and processing resources left for the new traffics and decide:

· whether admit them or not 

· allocate which and how much resources to admit the new traffics

Based on these rules, the CAC behaviours for different traffic could be drawn as following considering the priorities between the traffics are: legacy traffic > NSG traffic > SG traffic .

· For legacy traffics

Because their high priority, CAC would estimate the values of NR 5,6,7 and NR threshold. Based on the resources left, CAC decides whether there are enough resources or just reduce the range of NR 5,6 for the new traffic (Reserving the minimum set resource for NSG traffic). RRM will recalculate NR 4,5,6,7  and allocate new NR ranges for NSG and SG, Node B will be notified with the new ranges for NSG & SG and controls the SG traffics in that Node B.

· For NSG traffics

CAC would consider NR 6,7 and NR threshold. Based on the resources left, CAC decides whether there are enough resources or just reduce the range of NR 6 for the new NSG traffic, Node B will be notified with the new range for SG and controls the SG traffics in itself.

· For SG traffics

CAC would consider only NR 7 and NR threshold. Based on the resources left, CAC decides whether there are enough resources for the new traffic, Node B will be notified with the new range for SG and controls the SG traffics in itself.

4 Load Control between cells

Arbitrations shall be make when the E-DCH cells’ traffics or interference are in overload situations.

Non-serving E-DCH cells will send RG=DOWN on corresponding E-RGCHs when these cells are experiencing an interference overload situation as a short-term solution and a long term solution is suggest in [2] that non-serving cells in overload situation shall send an overload indicator to RNC, RRM will adjust the serving E-DCH cell’s uplink load to reduce the inter-cell interference. Using the NR measurements described in section 2, the load of non-serving cells and serving cell can be relatively easier to estimate and with the knowledge about the locations between Node Bs (cells) such as adjacent cells list, RRM can control Node Bs uplink interference in an more efficiency way. For a clear function split between RNC and Node B, it is proposed:

· Once total NR is over a threshold, an overload indicator is reported from Node B, RRM estimates the load conditions for the correspond non-serving cell and adjacent E-DCH cells, decisions are made by RRM that in which cells and how much the load should be reduced. 

· RRM controls the non-scheduled grants and monitoring the range of NR 6 reported by Node Bs

· RRM provides the range of NR 7 for scheduled grants and leaves Node Bs to control the traffic rates

· Interference headroom is estimated at RNC, NR threshold is configured by RRM, Node B may maintain a total RoT with an overshoot possibility (such as 1%)

5 Conclusions
With various NR measurements and monitoring the overall uplink radio resources and interferences, RRM can make decisions in an more efficiency way avoiding risking sub optimal resource usage.
It is proposed that NR 5,6,7 measurements in Figure 1 are the candidates to be performed at Node B and reported to RRM, RRM can also configure these NRs with upper limit target values for Node B scheduler.
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