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1
Introduction
In TS 25.922[1], it is suggested that the network controls the access to the network in a suitable way (Call Admission Control - CAC) in order to control the uplink resource. In current Rel-99 system, the RNC performs this CAC procedure. The RNC decides whether call is blocked or not considering the current load of the target cell and the impact on interference to other cells.

However, in Rel-6 system including E-DCH, the responsibility of the uplink resource control will be moved to a Node B partially to support the decentralized Node B controlled scheduling. It means that the Node B has the right to allocate the uplink resource, RoT, for E-DCH. In this paper, we provide a similar mechanism as Rel-99 but investigate the additional analysis of RoT control mechanism.

2 Why is the RoT needed to measure the uplink load?

When the frequency reuse of a WCDMA system is 1, the system is typically interference-limited by the air interface. It means that the uplink capacity is decided with the amount of interference. The interference consists with intra-cell interference, inter-cell interference and thermal noise. The intra-cell interference and the inter-cell interference are dynamic parameters and controllable resource but the thermal noise is a static and non-controllable parameter. Thus, to estimate the uplink load, we usually use the rise of thermal noise (RoT) or noise rise and it is defined as follows. 



RoT = 
[image: image1.wmf] 

noise

 

Thermal

power 

 

 wideband

received

 

The


It is noted that even though the thermal noise is a static parameter, it could be varied due to HW factor, i.e. the age of cable as the time passes.
3 Configuration of target max RoT 
There are two possible methods for controlling the target max RoT which is the upper limit for the Node B to schedule the E-DCH UEs as followings.

Approach 1: E-DCH target max RoT
· CRNC allocates the target max RoT only for E-DCH

· Node-B allocates the E-DCH resources within the signaled E-DCH target max RoT.
Approach 2: total target max RoT
· CRNC allocates the target max RoT for the total RoT, which includes the RoT of the legacy channels, the E-DCH channels and inter-cell interference.

· Node-B allocates the E-DCH resources within the remaining RoT after reserving the RoT not due to E-DCH.
Two approaches are compared in Table 1.
	
	Approach 1 
	Approach 2

	Target max RoT definition
	On E-DCH only
	On total RoT
Total RoT includes the legacy channels, E-DCHs and inter-cell interference.

	Flexibility in E-DCH scheduler
	No
Scheduler can utilize only E-DCH target max RoT.
	YES
Scheduler can utilize whole RoT allowed by CRNC. 

	Node-B reporting for CRNC to control the target RoT
	RoT not due to E-DCH channels
	Total RoT in the cell

	The expected frequency of signaling for reconfiguration to get the better RoT utilization
	High

- When the legacy channels are added or deleted
- When inter-cell interference is changed
	Very low

- With very long period


Table 1: Comparison between two approaches
With this analysis, the approach 2 i.e. total target max RoT control will give the better RoT utilization and low Iub signaling overhead.
4
RoT management methods for total target max RoT approach
In this section, the detailed methods to help the approach 2 are described.

4.1
Centralized control of target max RoT
In order to maintain inter-cell interference in the target cell as the reasonable level, the RNC needs to control the target max RoT of neighboring cells. The Node B could report the RoT status in its own cell(s) to RNC to help controlling of the target max RoT effectively. The centralized target max RoT control in RNC considering the Node B RoT status could have the following merits.

· Variable configuration of cell coverage: at initial cell-setup, RNC can configure the cell RoT considering cell deployment or neighboring cell status.
· Control of the average inter-cell interference: reducing the E-DCH data rate in SHO UEs helps reducing inter-cell interference to neighbor cells, which could improve system throughput. However, it could reduce the fairness of SHO UEs if the limitation is too severe. So, it would be a better approach for RNC to reduce the inter-cell interference by monitoring the RoT situation and limiting the target max RoT of neighboring cells.
· Reduction of the inter-cell interference variance: as shown in figure 1(a), the total RoT of 1(a) can be so much fluctuated when there is small number of E-DCH UEs in the cell compared to the average level of total RoT. In this case, if RNC limits the target max RoT of the this neighbor cell to a smaller value as shown in figure 2(a), then it would improve the utilization of E-DCH RoT in the target cell as shown in figure 2(b)
It should be noted that the operation described above should be done not short-term but long-term. Therefore, there should not be concern on Iub signaling.
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Figure1. Without the centralized target max RoT control
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Figure2. With the centralized target max RoT control
4.2
Reservation for the legacy channels

As seen figure 1 and 2, the total RoT consists of all the received power from rel-99/4/5 channels, E-DCH channels, and the inter-cell interference. The inter-cell interference may not be controllable in the Node B scheduler level. Regarding legacy channels, it would be better for the scheduler to reserve the RoT for legacy channels to guarantee their required performance. So, the RoT for E-DCH would be the remaining RoT after reserving the RoT for the legacy channels and the inter-cell interference. Two possible options are identified as follows:

· Static reservation for the legacy channels: the scheduler reserves the RoT with static parameters, for example, maximum data rate of legacy channels or average data rate of legacy channels. In this case, this operation could be very simple and performance of legacy channels will be guaranteed during the connection. However, there could be a problem in efficiency of RoT utilization since the UE may not transmit the legacy channel at all the time.
· Dynamic reservation for the legacy channels: the Node B reserves the expected RoT according to the measured RoT for legacy channels during the given period. In this case, the efficiency of RoT utilization can be improved, since the expected RoT can take into account the actually used RoT for the legacy channels. However, in order to guarantee the legacy channel performance, the expected RoT may need some margin than the measured RoT level.

5
Conclusion

In this contribution, we discussed about possible issues on the overall RoT management in case of the decentralized Node B controlled scheduling.

We propose to capture the text proposal below into TR 25.808 and inform it to RAN3 (e.g. via LS).
---------------------------------- Start of text proposal for RAN1 TR 25.808 --------------------------------------------- 

7
Support of the Node B Controlled Uplink Scheduling

…
7.4
 Other aspects
7.4.1 Overall RoT management
The CRNC shall determine the total target max RoT for Rel-6 cells and inform the Node-B about this setting. The Node-B shall reserve the estimated RoT due to non E-DCH transmissions, and allocate up to the remaining RoT, i.e. (“total target max RoT” – “estimated non E-DCH RoT”) for E-DCH related channels
---------------------------------- End of text proposal ---------------------------------------------- 
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