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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. 

When a terminal enters soft handover, in addition to macro-diversity gain a further advantage arises. If all of the node Bs in the active set are allowed to send to the UE scheduling commands, and the UE selects the lowest allocated data rate then all of the node Bs are able to be aware of and manage UL noise rise in their own cells, giving rise to a system level gain.

In the case of explicit TFC signalling, however, to realise this gain the node Bs must be able to maximise usage of their own resources, which means overcoming the situation depicted in Figure 1. In the figure, 3 node Bs in the active set of a particular UE transmit rate restrictions. The UE will adopt the lowest restriction; i.e. 16kbps from node B 2. However since the other two node Bs are unaware of the rate signalled by the node B 2, they have effectively allocated noise rise that will never be used by the terminal.

Alternatives to this situation may include cases where only one or two of the node Bs has sent a scheduling command to the UE.
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Figure 1 Node B scheduling of a UE in SHO

This issue may be overcome by means of introducing the sequence depicted in 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 2 Additional UE signalling for avoiding resource wastage in SHO

It should be noted that application of this principle allows for a more “aggressive” policy for deciding on the TFC limit to adopt by the UE, such as an average of the TFCs, since it allows the node Bs to know the resources used by SHO terminals before completing scheduling.

Furthermore, the scheme may be applicable even in the case of a single node B scheduling in SHO, since it would enable other node B schedulers to be better aware of likely intercell interference and receive data rates.

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 in rate restrictions between the node Bs exceeds a threshold. This also has the advantage that if one of the node Bs has assigned a large TFC to the UE, there is a higher probability that the UE is not in a power limited situation restricting transmission of the adopted rate indication.
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