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1
Introduction

One of the open issues left to be solved for the HSUPA scheduling is how to define the power ratio step size to be applied for relative grants. The principle idea is simply described in [1] as:

-
New SG = Last used power ratio + Delta   (UP)

-
New SG = Last used power ratio - Delta    (DOWN)

And the question to answer is how to define that Delta.

RAN1#40bis decided that the E-DPDCH/DPCCH power ratio range is -10 dB … +21 dB and the resolution and thus minimum RG step size is 1 dB. 

The documents [2], [3] and [4] address different possibilities in defining the RG step size. This document further discusses different possibilities identified so far and shortly considers their pros and cons.
2
Discussion

The different approaches identified so far are:

1) Equal, single step size, fixed

2) Equal, single step size, network configurable

3) Unequal step sizes, fixed

4) Unequal step sizes, network configurable

5) Dynamic step sizes, computed by the UE

With unequal step size we mean that the steps could be e.g. -10, -6, -2, +1, +4, +7, +9, +11, +12, ... dB, and if the UE is at +4 dB, it will move to +7 dB upong reception of an UP command and move to +1 dB upon reception of a DOWN command.

With dynamic step size we mean that UE would decide the step size to be applied based on internal metrics, e.g. current power ratio, measured CPICH levels, amount of data in the buffer…

2.1
Equal, single step size, fixed

Delta would be fixed to one value in the specifications. This approach would simply need 3GPP to agree on one step size, e.g. 2 dB and write that in the specifications. The characteristics of this solution are:

-
The simplest of the approaches to implement and test;

-
Leaves no flexibility for different network implementations and operating conditions;

-
Not optimised for system performance;

-
May be difficult to agree what the step size should be;

-
May need to be different for 10 ms TTI than for 2 ms TTI.

2.2
Equal, single step size, network configurable

Delta would be a single, semi-static value, configured by the network. This approach is an obvious expansion towards better flexibility than the previous section’s fixed step size. 3GPP would need to define the range for the step sizes, e.g. 1, 2, 3 and 4 dB and specify NBAP and RRC signalling for that. The characteristics of this solution are:

-
Quite simple to implement;

-
More testing required due to new signalling and different step sizes possible;

-
More flexibility for different network implementations and operating conditions;

-
Not optimised for system performance.

2.3
Unequal step sizes, fixed

Delta would be a set of fixed values, which delta to apply would depend on the current power ratio.This approach is another obvious expansion to the section 2.1’s fixed single step size, but now towards better performance optimisation. 3GPP would need to agree on the steps for RG and write them in the specifications. The characteristics of this solution are:

-
Somewhat more effort to implement due to step size depending on the current power ratio;

-
Fixed set of steps, not necessarily any more difficult to test than a single fixed step;

-
Leaves no flexibility for different network implementations and operating conditions;

-
More optimised for performance;

-
May be difficult to agree what the step size set should be;

-
May need to be different for 10 ms TTI than for 2 ms TTI.

2.4
Unequal step sizes, network configurable

Delta would be a set of semi-static, network configurable values. Which delta to apply would depend on the current power ratio. This is a simple synthesis of the approaches mentioned in chapters 2.2 and 2.3. 3GPP would need to define the NBAP and RRC signalling for the set of steps. The characteristics of this solution are:

-
More effort to implement due to configurable step size depending on the current power ratio and need to support additional signalling;

-
May be somewhat more difficult to test as relatively high number of combinations may exist;

-
Leaves full flexibility for different network implementations and operating conditions;

-
Steps can be optimised for performance considering a given scheduler implementation.

2.5
Dynamic step sizes, computed by the UE

Delta would be a dynamic value computed internally in the UE. This approach is completely different from the four previous one in the sense that the network would not know the step size the UE would apply. The 3GPP would need to agree on and specify how and based on which criteria the step size is to be computed. The characteristics of this solution are:

-
Somewhat more effort to implement due to the computation of step size;

-
May be more difficult to test due to different step sizes;

-
No obvious need for new signalling;

-
Could be optimised for a given UEs experienced conditions;

-
Leaves no flexibility for different network implementations;

-
Not knowing what step size the UE applies may complicate the scheduler and Node B resource allocation implementation and require more conservative scheduler.

3
Conclusions

The approaches 1 to 4 (described in sections 2.1 to 2.4 respectively) are all somewhat similar but with different degrees of flexibility and optimisation for performance. In all four of these the Node B scheduler would always know exactly what UP or DOWN sent to any given UE means. Approach 5 (described in chapter 2.5) is in that respect different as the Node B scheduler could never be sure what UP or DOWN sent to any given UE will actually mean. Due to this, in our opinion approach 5 would imply too many difficulties for the Node B scheduler and resource allocation implementation that we recommend considering only approaches 1 to 4 as solutions and exclude approach 5.

Further considering the approaches 1 to 4, the first one, single fixed step, would be tempting due to its simplicity. By taking an another angle, the fourth one, configurable unequal step sizes, would be rather tempting as it would give the flexibility for the network and allow for optimum step sizes for system performance for all conditions. Perhaps the optimum solution would be the third approach, fixed unequal step sizes, but considering the difficulty in knowing at this stage what step sizes would be good ones with regard to different scheduler implementations.

Assuming that at this stage it is very difficult to know and thus specify, what step size would be the optimum one in practice considering real life limitations to the scheduler and Node B implementation only approaches 2 and 4 (equal configurable step size and unequal configurable step sizes respectively) would be the solutions to consider.

4
Proposal

We hold no strong preference on which of the two (approach 2 or approach 4, described in chapters 2.2 and 2.4 respectively) should be adopted in the specifications. However if the complexity difference of the two is not considered significant by the group, then we would propose taking approach 4 as the way forward. I.e. the network could configure the steps the UE shall take.
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