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1. Introduction

Two kinds of Node B controlled uplink scheduling schemes have been discussed during the stage of feasibility study on Enhanced uplink DCH (E-DCH), that is, time and rate scheduling with TFC subset restriction and rate scheduling with fast TFC subset restriction. On the other hand, there were papers that suggest to signal a restriction on the UE transmit power rather than TFC subset [1][2][3][4], most of which are not yet presented. This paper also describes same view and suggests to employ the method of Node B controlled scheduling by transmit power restriction.

2. Motivations of the transmit power restriction

In the methods of TFC subset restriction, it is assumed that Node B directly signals the index of TFC of maximum transmit power within allowed TFC subset or signals UP/DOWN commands for the index to inform UE of the allowed TFC subset. In both cases, UE is assumed to order all the possible TFCs in transmit power domain and then is allowed to transmit E-DCH data with TFC whose transmit power doesn’t exceed the transmit power of the TFC controlled by Node B. Several problems with this method of Node B controlled scheduling are described here.

- Since uplink DPCH and HS-DPCCH in Rel5 are also source of uplink interference, it will be desirable to consider those channels in scheduling of E-DCH. However, Node B cannot predict the interference caused by DPCH at the next scheduling interval since TFC of DPCH depends on the selection of UE. Therefore, Node B scheduler cannot control the uplink RoT precisely if Node B scheduler restriction is assigned only on the TFC of E-DCH. This problem can be solved by restricting total transmit power of a UE rather than restricting TFC of E-DCH.

- Considering HARQ, the required transmit power for a retransmission of E-DCH packet may be different  from that for the initial transmission even when the TFCs of initial transmission and retransmission are same [5][6]. In this case, Node B may need to schedule different transmit power on the same TFC between initial transmission and retransmission. However, scheduling by TFC restriction isn’t suitable to this operation.

The main purpose of Node B controlled scheduling is to schedule the uplink transmission power in real time so as to control the uplink interference more efficiently than in Rel5 system. Therefore, direct scheduling of uplink transmission power of each UE can be straightforward way of Node B controlled scheduling, and it simplifies many signalling issues as described above.

3. Node B controlled scheduling by transmit power restriction
Node B controlled scheduling in transmit power domain was also suggested by [1][2][4] and we support the principles of them. However, this paper elaborates on more details.

3.1  Detailed strategy for Node B controlled scheduling by transmit power restriction

In Node B controlled scheduling by transmit power restriction, Node B signals the allowed maximum transmit power to each UE directly or by a step-wise manner. Figure 1 shows an implementation of Node B controlled transmit power restriction at UE side, which is introduced by [2]. In this structure, transmit power restriction from Node B is introduced at UE side as an additional transmit power restriction to the conventional UE TFCS management function. This structure may be beneficial at the simplicity point of view since it just introduce 1 parameter to the UE function already existing in Rel-5. However, UE TFCS management function controls average transmit power rather than instantaneous transmit power, which may be inefficient in Node B controlled scheduling since its purpose is to control the uplink interference  dynamically by fast scheduling from Node B.
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Figure 1. An implementation of  the power restriction at UE

Another possible implementation of transmit power restriction is depicted in Figure 2. UE updates Node B allowed TFC subset every scheduling command by selecting TFCs that can be transmitted within the Node B allowed transmit power, and then,  the UE is allowed to transmit by only the  TFCs included in that Node B allowed TFC subset. UE may use some ordering and mapping function of TFCs with regard to the transmit power, anyhow, this function need not be defined in specification since all the explicit procedures are performed in power domain.
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Figure 2. Suggested implementation of the power restriction at UE

3.2  Effects of the transmit power restriction

In general, transmit power restriction will achieve the same goal with TFC subset restriction since the basic algorithms of two methods are same and only differences is the way of signaling and interpretation of the scheduling commands. However, method of transmit power restriction will make the downlink scheduling command simpler since it doesn’t depend on the TFC configuration but only depends on the transmit power. In addition, all the functions related to TFC ordering and mapping to transmit power will not need to be defined in the specification and become implementation issues at UE and Node B.

3.3 Signaling of the transmit power restriction

As in TFC subset restriction, two signaling methods of scheduling command can be considered. One is explicit signaling of allowed transmit power level and the other is signaling of differential value from the previous assignment (e.g., UP/DOWN with predefined step). The pros and cons of the two methods are same with those in Node B scheduling by TFC subset restriction. 

In case of explicit signaling of allowed transmit power level, signaling of allowed power offset over the uplink DPCCH would be convenient way. In this case, maximum of 32 dB offset would be sufficient considering 6 multicodes on DPDCH or E-DPDCH and 1 HS-DPCCH with maximum power offset, which will results in 5 bits if 1 dB resolution is assumed.

4. Conclusion

Transmit power restriction is discussed as an implementation method of Node B controlled scheduling for E-DCH. Scheduling transmit power rather than TFC subset can simplify the scheduling command and HARQ procedure. It is suggested to employ this method as a Node B controlled scheduling method for E-DCH.
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