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1. Introduction

Downlink signalling for E-DCH scheduling will consist of absolute and relative grants. Relative grants will be sent on the E-RGCH using a single signalling bit per TTI. For serving cells, the relative grants will be tri state (Up/Down/Hold), whilst non serving cells will be capable of sending bi-state commands to SHO UEs (Down/Don’t care).
As yet, the UE behaviour on receiving relative grants has not yet been completely defined, in particular relating to step size. The general goal should be to reduce UE behavioural complexity and testing requirements, whilst at the same time allowing sufficient flexibility for efficient Node B scheduling.

2. Relative Grants from the serving cell
The serving cell is the only cell that is capable of increasing the power limit to UEs using relative grants and of sending absolute grants.

From a resource management point of view, the overall goal of the serving cell is to attempt to keep its RoT as close as possible to a target value, whilst allocating resources in a manner that maximizes cell throughput & user experience whilst maintaining QoS.
The relative grant adjusts the E-DPDCH/E-DPCCH limit relative to the E-DPDCH/E-DPCCH of the last transmission of the HARQ process to which the grant relates.

There exist several options for defining the relative grant step size:

· A fixed linear step up or down, that is not configurable
· A configurable linear step size

· A linear step size that depends on the currently used resource level; not configurable

· A configurable set of linear step sizes that depend on the currently used resource level

· A fixed number of dB up or down that is not configurable

· A fixed number of dB up or down that is configurable

· A set of variable dB step sizes that depend on the currently used resource level; not configurable
· A configurable set of variable dB step sizes that depend on the currently used resource level

· Step sizes that depend on the currently used TFC and are equivalent to the power difference between higher/lower TFCs
Varying step sizes according to the power difference between TFCs would enable an accurate management of resources if the HARQ profile does not change.
Step sizes in dBs imply an uneven amount of stepping, according to the used resource level. Lower levels of resource usage will lead to lower step sizes. However the step sizes would not be related to differences between TFCs or HARQ profiles in any way; thus there would exist the risk of underutilized granted resource.
A linear step size might simplify calculations in the Node B scheduler, since the scheduler is attempting to manage a defined total amount of interference. However a linear step size would also not be related to TFCs or HARQ profiles.

There is a reasonable likelihood that the HARQ profile will not change frequently between TTIs. The serving Node B should attempt to manage the RoT in its cell as accurately as possible. Thus it would make sense to define the relative grant step size from the serving cell as follows:

· Relatve to the currently used TFC, the power difference between the current TFC and the next X TFCs up/down from the current TFC

Since the TFCS will be fixed, it should be feasible to keep X fixed.

3. Relative Grants from non serving cells
Non serving cells cannot increase the grant to a UE and are in principle using their relative grants to avoid overload situations. 
Reduction of the grant by non serving cells is a non scheduled occurrence. An overload is likely to be caused by a UEs that have been given a high grant. If the reduction in resources were to be applied evenly for UEs with a low grant and those with a high grant, then the relative impact to the low grant UEs would be larger, even though they are less likely to be causing the overload. Therefore it would make sense to allow for a larger reduction for the UEs that already have a high grant.  This could effectively be achieved by defining a reduction in terms of dBs. 

In order to maximize coverage of high QoS services and/or cell edge bitrate, it may be preferable for non serving cells to be able to differentiate between high and low priority UEs when reducing grants, with low priority UEs being stepped down to a greater degree than high priority UEs. One way to achieve this might be to configure an individual RG to each SHO UE; however this might incur significant DL power overhead and does not allow for a difference in step size according to UE priority. Therefore for non serving RGs, it would make sense to allow for the dB reduction, Y,  to be configurable for each UE.

 This would allow for the following scenarios:

· A common “overload bit” sent to all UEs in SHO for which a cell is a non-serving one; UEs react according to their priority because their step sizes have been set differently
· Non serving RGs sent to individual UEs or groups of UEs, with the step size differing between UEs/groups, in order that low priority UEs can be ramped down more rapidly if necessary.

In order to simplify the signaling/testing, Y could be restricted to a number of fixed values.
4. Conclusions
· For RGs from the serving cell, the E-DPDCH/E-DPCCH limit is varied according to the power difference between the last used TFC and X TFCs higher/lower; X may be fixed 

· For RGs from the non serving cell, the E-DPDCH/E-DPCCH limit is lowered by an amount YdB, where Y is semi static per UE.
