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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 cells and the impact on interference to other-cell.
However, in Rel-6 system including E-DCH, the responsibility of the uplink resource control may be moved to a Node B partially due to the decentralized Node B controlled scheduling. It means that the Node B has the right to allocate the uplink resource, RoT, for E-DCH. There was an investigation over RoT control in the Node B, which was focused on the throughput and coverage point of view [2]. In this paper, we provide a similar mechanism but investigate the additional analysis of RoT control mechanism.
2 Discussion on impact of Node B controlled scheduling
In case that the Node B allocates the RoT to the E-DCH UE, following issues could be raised.
· How can the Node B determine the total RoT in its cell considering inter-cell interference? : since the total noise rise level including intra-cell interference and inter-cell interference has an effect on  uplink channel quality , the Node-B scheduler should consider the inter-cell interference when it decides the available RoT for E-DCH. However, in the decentralized scheduling, the Node-B just monitors the amount of inter-cell interference and reserves the RoT for inter-cell interference, because it may be impossible that the Node B controls this value. In this case, it would be beneficial to have a kind of centralized control by the network, in order that the RNC could control the inter-cell interference of the target cell.
· How can the Node B allocate the RoT for E-DCH service without an impact on existing DCH? :  if the Node B would not reserve the RoT for existing Rel-99 channels, the Node B may receive the unexpected interference due to Rel-99 channel and it may decrease the performance and coverage of legacy channels as well as E-DCH. Conversely, if the Node B would reserve the RoT for legacy channel excessively, the gain of the Node B controlled scheduling will be reduced.
3 Possible RoT management methods for E-DCH
3.1 Centralized target RoT control 
In order to maintain the level of inter-cell interference in target cell as the reasonable level, the RNC needs to control the total target RoT of a single cell. The Node B could report the RoT status in its own cell(s) for RNC to control the target RoT effectively. The centralized target 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: in short period, the Node B can limit the inter-cell interference using reducing the E-DCH data rate in SHO user. In long period, if the RNC knows the interference level of a target cell, RNC could reduce the inter-cell interference by limiting the target RoT of neighboring cells. 
· Reduction of the variance of inter-cell interference: as shown in figure 1(a), the total RoT of 1(a) is so much fluctuated. It could happen. When there are small numbers of E-DCH UE in the cell comparing the total RoT. The large RoT variance in the cell 1(a) could have the effect on neighboring cell as the large variance of inter-cell interference as seen figure 1(b). In target cell (figure 1(b)) scheduler, the accuracy of measuring the inter-cell interference will be more degraded as the fluctuation of inter-cell interference is more severe. And due to the inaccurate measurement for the inter-cell interference, Node-B may experience the unexpected noise rise which deteriorates the channel quality or makes the Node-B scheduler set the unnecessary interference margin. In this case, if RNC could limit the target RoT of the neighboring cell like as figure 2(a), the inter-cell interference in the target cell will be reduce as figure2 (b). 

[image: image1.emf]time

(a) Neighboring cell

(b) target cell

time

inter-cell interference

Rel-99 channels

E-DCH packet traffic

Max ROT 

level

= Target ROT 

level

Max ROT 

level

= Target ROT 

level

E-DCH packet traffic

Rel-99 channels

inter-cell interference


Figure1. Without the centralized target RoT control
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Figure2. With the centralized target RoT control
3.2 Reservation for Rel-99 channels
As seen figure 1 and 2, the total RoT consists of uplink received channels, for example, Rel-99 channels, E-DCH channels, and the inter-cell interference. The inter-cell interference may not be controllable in the Node B scheduler level. Regarding rel-99 channel, it would be better for the Node B to reserve the RoT for legacy channels since the Node B should not have an impact on the performance of legacy channel. In this point of view, the RoT for E-DCH would be the remaining RoT excluding the RoT reserved for the legacy channels and the inter-cell interference. Two possible options to reserve the RoT of the legacy channel are identified as follows:
· Conservative reservation for Rel-99 channels: the Node B reserves the RoT according to maximum data rate configured for Rel-99 channel. In this case, performance of Rel-99 channels will be guaranteed but there could be a problem in the efficiency of RoT utilisation since the UE may not transmit Rel-99 channel at the maximum data rate all the time. 
·  Aggressive reservation for Rel-99 channels: the Node B reserves the RoT according to the expected average data rate of the Rel-99 channel configured for each UE, which may be represented as a fraction of the RoT corresponding to the maximum data rate or a kind of activity factor. In this case, the efficiency of RoT utilization can be improved, since more RoT resource is under the Node B control. The detailed definition of this parameter for the reservation should be studied further.
4 Conclusion

In this contribution, we discussed about possible issues on the overall RoT management in case of the decentralized Node B scheduling and make a proposal for RoT management in Node B.
· The RNC controls the target RoT in Rel-6 cells

· The Node B reserves the RoT for Rel-99/4/5 channels of each UE according to the command from the RNC and allocates the remaining RoT for E-DCH
It is proposed that the concept of the overall RoT management discussed in this contribution should be included into the work item TR25.808 [3].
---------------------------------- 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 RNC decides the target RoT of Rel-6 cells and informs its decision to Rel-6 Node Bs. The Node B reserves the RoT for Rel-99/4/5 channels of each UE according to the command from the RNC and allocates the remaining RoT for E-DCH. 

---------------------------------- End of text proposal ---------------------------------------------- 



References
[1] TS 25.922
Radio resource management strategies
[2] R1-040780  Target RoT control methods for HSUPA, Panasonic, RAN1 Rel-6 adhoc 

[3] TR25.808 v0.0.0, “FDD Enhanced Uplink; Physical Layer Aspects”
Contact person: Youn H. Heo (hush.heo@samsung.com)









�


�


�





PAGE  
1

_1153058231.vsd
Max ROT level
= Target ROT level�

time�

(a) Neighboring cell�

(b) target cell�

time�

inter-cell interference�

Rel-99 channels�

E-DCH packet traffic�

Max ROT level
= Target ROT level�

E-DCH packet traffic�

Rel-99 channels�

inter-cell interference�


_1153058249.vsd
time�

(a) Neighboring cell�

(b) target cell�

time�

inter-cell interference�

Rel-99 channels�

E-DCH packet traffic�

Max ROT level�

Max ROT level
= Target ROT level�

E-DCH packet traffic�

Rel -99 channels�

inter-cell interference�

�

 Target ROT level�


