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1. Introduction

The FDD Enhanced Uplink Study Item was completed at RAN#23 in March and recommended that an Enhanced Uplink Work item should include 3 principle enhancements for the uplink dedicated channel: (i) Fast Node B scheduling, (ii) HARQ and (iii) Further investigation of shorter TTI. The first of these improvements, fast node B scheduling allows for efficient allocation of planned noise rise in an EUL cell by means of tracking in a rapid manner the data rate requirements and capabilities of participating terminals and accordingly allocating permitted noise rise to terminals, by means of TFCS restriction. 

2. UE signalling of assumed rate restriction

When a terminal enters soft handover, in addition to macro-diversity gain a further advantage can arise if all of the node Bs in the active set are able to influence or at least have some knowledge of the TFCS restriction (or otherwise) that has been assumed by the UE. This will allow the participating node Bs to better plan the noise rise in their cells, which may be significantly affected by the SHO UE. 

Knowledge of the TFCS restriction assumed by terminals in SHO can be achieved using the sequence depicted in Figure 1 and Figure 2. An extra time delay is introduced between transmission of scheduling commands to a terminal in SHO and implementation of the commands. During this interval, the terminal transmits the TFC limit it has assumed in order that node-Bs are able to re-allocate capacity to other non-SHO terminals, for which there is no such delay.
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Figure 1 Additional UE signalling for avoiding resource wastage in SHO (multiple scheduler)
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Figure 2 Additional UE signalling for avoiding resource wastage in SHO (single scheduler)

3. Multiple and single schedulers

If the proposed method is adopted, then node Bs participating in SHO are able to accurately plan the noise rise in their own cells even if there is only a single scheduler. Therefore the need for multiple node B scheduling is diminished, as it’s incremental benefit becomes simply that by allowing all of the node Bs to have some influence on the scheduling procedure, cell overload situations may be better manageable.

4. Signalling for time/rate based scheduling

For time/rate scheduling, in which an explicit TFC limit is sent to the terminal, the UE message would consist of an indicator of the assumed TFC limit.

In order to reduce overhead due to signalling, a number of possible strategies could be adopted:

· Reduction of the number of bits required for indicating the difference in “rate grants” by quantisation transmitted “adopted TFC limit” indicator

· Transmission of an UL adopted TFC limit indicator only when the difference between the new “assumed TFC limit” and the TFC used for transmission in the current TTI exceeds a certain limit.

It is anticipated that the requirement for transmitting such indications could be kept low, since only a subset of terminals would be scheduled at any one time and only a subset of these would be in SHO.

5. Signalling for rate based scheduling

For rate based scheduling, an up/down/keep indicator could be used for the UL signalling to indicate the command assumed by the UE. This could possibly be achieved using a single bit, with a DTX for the “keep”. For this type of scheduling, it is likely that all SHO UEs would need to transmit the feedback signalling frequently, although there would, of course be no necessity for non SHO UEs to transmit such signalling.

6. Conclusion

I

In order to improve the node B scheduling performance in SHO, it is proposed to introduce UL signalling that indicates the rate restriction assumed by an SHO UE in a forthcoming scheduling interval, combined with an additional delay in scheduling for SHO UEs.
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