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1. Introduction

Node B controlled scheduling is one of the important features for E-DCH under investigation. Further investigation on the operation of Node B controlled scheduling in SHO is needed and there are some suggestions [1][2][3]. In this paper, various aspects of the schemes are considered and some further possible schemes are presented.

2. Scheduling by one cell

One possible solution of Node B controlled scheduling in SHO is to simply select one cell among the cells which is serving the SHO operation as a scheduling entity for that UE.  This solution compared with the case of the scheduling by multiple cells has several advantages. One of them is to require small amount of downlink resources because only one cell needs to send scheduling related information to a UE. Next, load on Node B scheduling is decreased to a certain extent because of the reduced number of UEs to have to be scheduled per cell. Last, UE processing is reduced because a UE needs to decode scheduling commands from only 1 cell. However, the accuracy of the uplink RoT control may not be sufficient since there’s no coordination on the scheduling among the cells in SHO. 
2.1 Selection of a scheduling cell

There were discussions on the criteria on which one among Node Bs in SHO should be a scheduling entity in the case of scheduling by one cell. One possible rule is to select a uplink or downlink best cell as a scheduling entity [1][2]. 
Separately from this rule, average allowable RoT (i.e. amount of headroom beneath RoT threshold) can be considered another criterion to have to be considered in selecting a scheduling entity. The cells with smaller allowable RoT will need more precise RoT control to prevent RoT violation. Therefore, preferentially selecting a cell with smaller allowable RoT as a scheduling entity would be beneficial to preventing degradation of existing uplink channels and getting a scheduling gain. By doing this, a cell with smaller allowable RoT would control more UEs than other neighbor cells do as illustrated in Figure 1, so that, the RoT control in that cell would be more precise. It should be noticed that all the cells in SHO may decode the uplink E-DCH although only one cell schedules each UE. 

In overall, either of (uplink best cell + smaller allowable RoT) or (downlink best cell + smaller allowable RoT) could be a rule of selecting a scheduling entity among the cells in SHO.
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Figure 1. Example of selection of the scheduling cell

2.2 Scheduling by one cell with a scheduling weight

An improvement of the RoT control accuracy may be achieved by making good use of information obtained from coordination among the cells in SHO, even for the case of scheduling by one cell in SHO. One possibility is to apply a weight - namely, scheduling weight - to scheduling of the UEs in SHO. In this scheme, RNC decides the scheduling weights for all UEs in SHO state and informs the scheduling cell of those weights. Then, the scheduling cell can use the weight value in deciding the final TX power or TX rate of the UE. 
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Figure 2. Illustration of UEs in SHO, scheduled by 1 cell

The RNC may decide the weight value considering e.g. relative geometry of the UE among the scheduling cell and the neighbor cells in SHO. Figure 2 illustrates the example of the UEs in SHO with 2 Node Bs but scheduled by Node B1 only. If the path-gains from the n-th UE to each Node B is 
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 for the n-th UE used by Node B1 can be obtained as 
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 value is always smaller than one. Then, Node B1 may schedule the UEs by multiplying each weight to the temporarily decided TX power or rate for the UEs.

By doing this, the variation of the uplink interference by the neighbor cells can be reduced in such way that the path gain of a UE is larger, scheduling weight for the UE becomes smaller, and vise versa. In the view of Node B2, variation of other cell interference level only from Node B1 which schedules the UE, is lower than that in the case of scheduling without the weight. Because the fluctuation of the RoT would be decreased, smaller RoT margin would be permitted. As a consequence, the RoT in a cell can be controlled more precisely, which will result in an improvement of the uplink throughput or capacity. The pros and cons of this weighted scheduling are as follows:

· Pros:

- Even though this possibility pertains to scheduling scheme by one cell, more precise control on the RoT may be achievable by exploiting coordination on the scheduling among the cells in SHO.

· Cons:

-  Appropriate scheduling weight values per each UE are required. 
- Scheduled TX power/rate of the most UEs in SHO will be smaller than those of the UEs not in SHO.
3. Scheduling by multiple cells

Another possible solution of Node B controlled scheduling in SHO is to let multiple cells schedule UEs in SHO. In this case, as summarized in [3], a UE in SHO may select one of the scheduling commands from the multiple cells either conservative or aggressive way. Or else, as an intermediate way, UE may combine multiple scheduling commands from the cells in SHO with some weights given by a higher layer as suggested in [3]. 
In scheduling by multiple cells, more precise control on the RoT could be achieved by using coordination among the cells in SHO. However, the required downlink resources for L1 downlink signaling, the required UE processing, and the scheduling load on the scheduler are large. Also, downlink channel qualities from the multiple cells in SHO to a UE should be guaranteed for a reliable combining at the UE side. In addition, for the UE combining scheme, appropriate combining weight values per each UE are required to get a gain. 

Especially, in the fast TFCS restriction control scheme with UP/DOWN/KEEP commands, there is a problem which should be noticed[1]. With this scheme, scheduling commands from the cells may be different from each other and the scheduling cells can’t know the result of the selection (or combining) at the UE side. As the consequence, scheduling cells may not be able to know the value of the UE pointer of the UEs in SHO, so that a reliable scheduling becomes difficult. This problem is similar with that introduced in [4] regarding the case of the erroneous reception of the scheduling commands at UE side. To mitigate this problem, UEs in SHO may report their UE pointer periodically. But it would not be quite a good solution since the discrepancy between UE pointers and the scheduling cells’ UE pointers would happen every scheduling time. On this account, UE pointer should be reported to Node B frequently so that it could be an uplink signaling burden.
4. Conclusions

Various aspects of the Node B scheduling schemes in SHO case are considered. Both the selection of a scheduling cell by use of the uplink RoT and introduction of the scheduling weight in case of the scheduling by one cell are suggested as the possible solutions in this document. Further investigation and analysis of the performances on the Node B scheduling schemes in SHO should be performed to get enough insights.
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