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1. Introduction

To realize the deployment of HSUPA, appropriate methods of radio resource control and the corresponding measurements should be supported. There were discussions on this issue during the RAN1 conference call [1][2][3][4]. In this paper, LG’s view on the radio resource control and the measurements for HSUPA are presented.

2. Uplink

2.1 Uplink radio resource control

HSUPA throughput can be maximized by allowing Node B to allocate all the uplink radio resources unused by Rel-5 uplink channels to the E-DCHs, that is, by having RNC manage the usage of the total amount of uplink resources and Node B scheduler have a full freedom in sharing the uplink resource between non HSUPA and HSUPA channels. Uplink HSUPA channels may have effects on the RRM of non HSUPA channels, however, this effect will not be so large since uplink non HSUPA channels have higher priority in the resource allocation than HSUPA channels. Therefore, it is proposed RNC controls the target usage of total uplink radio resource of a cell.

Regarding whether uplink RoT should be controlled or RTWBP should be controlled, RoT is reasonable one since the cell capacity is directly related to RoT. On the other hand, RoT measurement will be less reliable compared to the RTWBP measurement due to the measurement error of background noise, which will increase the uplink resource control error. However, if uplink RTWBP is controlled, there will be an uplink resource control error since the background noise is not considered. Considering this trade-off and the fact that desirable target RTWBP may be dependent on the background noise in a cell, we propose RNC controls the target RoT of a cell.

Therefore, one possible way may be:

- RNC signals the target RoT for the total uplink channels to Node B.

In addition, it will be beneficial to have a way of controlling the Node B scheduling of each UE by RNC since RNC has information on the effect of each UE to the neighbour cells. Therefore, the following is also suggested.

- RNC signals the maximum allowable E-DPDCH/DPCCH power ratio for each UE within a cell to the serving Node B.

2.2 UTRAN measurement for uplink

To support the uplink radio resource control discussed above, the following measurements may be necessary.

- average RoT of the total uplink channel

- variance of RoT of the total uplink channel (which may be defined as % of RoT overshoot within a predefined duration of observation)

In addition, it will be difficult for RNC to estimate how much portion of uplink resource is used by E-DCH of each UE since the transmit power offset of E-DCH over DPCCH is adjusted arbitrarily by each UE. Therefore, the following measurement will be useful for RNC to estimate the uplink resource allocation and the effect to the non-serving cells of each UE.

- average received power of uplink HSUPA channels of each UE.

3. Downlink

3.1 Downlink resource control

In the pre Rel-5 specifications, downlink non HSDPA channels can be prioritized over HSDPA channels by limiting the downlink total HSDPA power. With Rel-6, it will be desirable to enable the different priorities between downlink HSDPA and HSUPA channels as well as giving higher priority to the legacy channels over HSDPA or HSUPA channels. One possible way may be as follows.

- Currently, allowed downlink HSDPA power can be signalled from RNC to Node B.

- Additionally, RNC signals an allowed   downlink HSUPA power to Node B.

- Additionally, RNC signals an allowed  downlink HSDPA + HSUPA power to Node B.

In the above configuration, downlink HSDPA channels and HSUPA channels can share the downlink power resource within the allowed downlink HSDPA+HSUPA power dynamically. However, downlink power allocation for HSDPA channels and HSUPA channels cannot exceed the allowed downlink HSDPA power and allowed downlink HSUPA power respectively. In this way, one can set the priority of the downlink power allocation between HSDPA, HSUPA, and legacy (Rel-4) channels depending on the different deployment policy. 

3.2 UTRAN measurement for downlink

To support the downlink resource control discussed above, the following measurements may be necessary (currently, measurement of transmit power of non HSDPA channels is supported).

- transmit power of non (HSDPA+HSUPA) channels

- transmit power of non HSUPA channels

4. Conclusions
In this paper, radio resource control and the corresponding measurements for HSUPA are discussed. Some details of possible RRM for HSUPA are also proposed. 
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