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1. Introduction

There have been discussions on the operation of the Node B scheduling in E-DCH for the UEs in SHO [1]. In this paper, we discuss the pros and cons of possible operations and propose some operations of Node B scheduling in SHO.

2. Node B scheduling in SHO

2.1 Number of scheduling entities for a UE in SHO

It should be decided first whether multiple cells in SHO status with a UE should operate as independent scheduling entities for that UE or not. The pros and cons of scheduling from multiple cells in SHO would be as follows.

Pros:

- Different uplink RoT situations of neighbour cells may be reflected to the uplink transmission of UEs in SHO. Especially, uplink interference may be limited by the cell with worst uplink interference situation depending on the combining method of multiple scheduling commands at a UE.

Cons:

- Independent scheduling from multiple cells without cooperation may waste uplink RoT resource. For example, when Node B scheduler assigns uplink resource by TDM manner to the UEs in a cell, it is unlikely that different cells assign uplink resource to a same UE at the same time, which would results in very seldom chance to transmit data for the UEs in SHO while each cell would waste the uplink RoT since the Node B schedulers would reserve the RoT scheduled to the UEs in SHO. 

- Downlink signaling burden for the scheduling increases.

Considering the points described above, we prefer to have only one cell as a scheduling entity for the UEs in SHO, since the efficiency of multiple cell scheduling doesn’t seem to be guaranteed but might be dependent on the implementation of the scheduler and the combining scheme at UE. 

In case of scheduling from single cell, the RoT variation due to the neighbour cells can be pre-reserved in the scheduling and may be handled by RNC in a slow manner.

2.2 Management of the uplink interference from neighbour cells

In case of scheduling UEs in SHO from single cell,  it might difficult to handle the sudden increase of the interference from neighbour cells since Node B scheduler has no way of controlling interference from neighbour cells and only RNC can handle the situation. To manage the situation efficiently, employing simple L1 signaling to control the interference from the neighbour cells may be useful.

Several possible methods are described below. 

( Broadcasting power-down command to the UEs in SHO

Node B may broadcast a power-down (or rate-down) command to the UEs in SHO with it as suggested in [2]. If a UE detects a power-down command from a cell which is not scheduling entity of that UE, it should decrease its transmit power (or rate) by a predefined level. With this operation, a Node B can control the excessive interference from the neighbour cells. The reduced transmit power by the power-down command may have to be maintained during a predefined time or the Node B may broadcast a power-keep (or rate-keep) command until the situation of excessive interference could be resolved.

( Dedicated signaling of power-down command to the UEs in SHO

Node B may transmit a power-down (or rate-down) command to each UE which is not scheduled by the Node B but in SHO with it. The detailed UE and Node B operation will be same with the broadcast case which is described above. With a dedicated signaling, Node B can reduce the transmit power of the UEs selectively so that the UEs that cause large interference to the Node B should be selected. However, the downlink signaling burden with a dedicated signaling will be quite larger than that with a broadcasting.

 ( UE reporting rate-down commands from the neighbour cells to the scheduling Node B

The methods of signaling power-down command described above have a similar demerits with the case of scheduling from multiple cells, that is, Node B scheduling may become inefficient since the scheduling Node B doesn’t have a full control over the uplink transmission of the UEs within the cell. To solve this problem, UE may report the power-down command from the Node Bs in SHO to the scheduling Node B instead of following the command directly. With this operation, the scheduling Node B of the UE can know the RoT situation of the neighbour cells and can reflect that on the scheduling of the UEs in SHO. However, this ‘reporting’ operation will cause a delay in the scheduling of the UEs in SHO.

4. Conclusion

As a conclusion, we suggests that only one cell should operate as a scheduling entity for the UEs in SHO. In addition, employment of some physical layer signaling is F.F.S. to handle the excessive interference from the neighbour cells. 

References

[1] 3GPP TR 25.896, Feasibility Study for Enhanced Uplink for UTRA FDD

[2] R1-040900, “Scheduling for EUL”, Qualcomm


































































































































