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1. Introduction

For the E-DCH scheduling operation, sending a relative grant per uplink TTI will be supported, both from the serving and the non-serving cell- From the non-serving cell, there seems to be an agreement that the relative grant shall be interpreted as relative to the actual UE uplink resource consumption (data rate), but the interpretation of a relative grant from the serving cell remains to be agreed upon. Two different proposals have been made, both of which are captured in the stage 2 specification by RAN2:

· The relative grant is relative to the last received absolute grant (scheduling mechanism #1)

· The relative grant is relative to the last used bit rate (scheduling mechanism #2)

The intention with this contribution is to clarify the operation of the second approach (mechanism #2) for the serving cell as there seems to be some confusion regarding the intended behavior with mechanism #2. The operation with respect to the non-serving cell is not discussed further in this contribution as this aspect seems to be clear.

2. Discussion

The Node B scheduler can, but does not have to, transmit a relative grant once per uplink TTI on the E-RGCH (E-DCH Relative Grant Channel). When transmitting, the scheduler can either send UP (transmitted as “+1” on the E-RGCH) or DOWN (transmitted as “-1” on the E-RGCH). The third state, commonly called HOLD, results if nothing is transmitted (DTX on the E-RGCH).

Define the following two variables:

· Rmax, the maximum data rate the UE may use

· Ractual, the data rate the UE was using in a certain TTI

The UE is allowed to transmit at any rate R on the E-DCH as long as R(Rmax.

The proposed interpretation of the relative grants on the E-RGCH is as follows:

· If the UE receives “UP”, then Rmax = Ractual + (
· If the UE receives “DOWN”, then Rmax = Ractual - (
· If the UE receives nothing (DTX, hold), then leave Rmax unchanged.

The step size ( is either configurable or given by the specifications. Note that with the above definition, “NO CHANGE” may be a better name than “HOLD”.

A simple example of the operation in illustrated in Figure 1. At the top of the figure is Ractual, the data rate the UE is actually using for the transmission in a TTI and at the bottom is Rmax, the maximum data rate the UE is allowed to use. Typically, the UE is using up to Rmax, provided that its buffer and power situation allow.

· In TTI n+5 and n+6, the UE is not transmitting anything. However, note that Rmax remains at 10 in this example as the scheduler does not send any relative grant to the UE in these TTIs.

· In TTI n+9, the UE is allowed to transmit up to rate 11, but is only using 10 (due to power limitations or lack of data in the buffer). At this point, the scheduler sends a DOWN command on the E-RGCH, e.g., because the interference is too high in the cell. Hence, for the next TTI, the UE is only allowed to use a data rate of 9 or less.

In the example, data rate (in an arbitrary unit) is used, although any measure of the UE uplink resource consumption (E-TF index, power ratio, etc) could equally well be used. Furthermore, for simplicity the relative grant is relative to the immediately proceeding TTI in the example above, although this time relation is subject for further discussion.

3. Conclusion

As the interpretation of the relative grants has been clarified, it is suggested to agree on the above interpretation of the relative grants and capture this in the stage 2 specification.
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Figure 1: Example operation. For simplicity, the step size (=1 and the actual transmission rate in a TTI, Ractual, and the maximum allowed data rate, Rmax, are given in an arbitrary unit. For illustrative purposes, the relative grant is relative to the immediately previous TTI (the exact reference TTI needs to be defined).
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