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1. Introduction
It was decided at the previous RAN2 meeting that relative grant step sizes would be configurable by RRC. It was also decided that a specific MAC procedure should be designed to address the issues described in [1]. In this contribution we describe a number of candidate solutions as well as their respective pros and cons and propose a way forward.
2. Discussion

Before discussing the solutions, we’ll first provide a summary of the issue.

It was observed in [1] that any step size below 3dB may result in the inactivation of the RGCH UP command for the smaller E-DCH PDU sizes.

The root of the problem lies in the fact that a UE whose grant allows to transmit one RLC PDU will require a step size of no less than 3dB to be able to increase its rate. 
This problem is aggravated by the fact that the RGCH step size applies relative to the last used power ratio. As a result, and as illustrated below, a UE transmitting one RLC PDU will never be able to increase its rate unless the step size is 3dB or an AGCH is received.
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The same problem will occur when a UE is allowed to transmit two RLC PDUs (and thus needs at least 1.76dB to be allowed to transmit three RLC PDUs), three RLC PDUs (and thus needs at least 1.24dB to be allowed to transmit four RLC PDUs), and so on and so forth.

The problem is however less severe for larger rates as it is more likely that the configured RGCH step size will be sufficient to allow the UE to transmit at a higher rate.
2.1. Variable Step Size
This solution is described in more details in [1], here we’ll just give a brief summary and discuss its merits.

In this solution, we propose to let MAC adjust the configured RGCH UP step size depending on the size of the previously used E-DCH transport block.

In [1] we defined some regions where a minimum 3dB or 2dB step sizes would be required. MAC would simply use the maximum between the configured step size and the minimum step size depending on the size of the E-DCH transport block during the previous transmission of the same HARQ instance.
Pros:

· This solution allows the RGCH to have an actual effect (although distorted) on the UL transmission rate
Cons:

· The effective RGCH step size may be larger than indicated

· The definition of the regions depends on the RLC PDU size of the logical channels that are multiplexed together. Once a region is defined, one cannot guarantee that it will be optimum for all RLC PDU sizes. In [1], the region was defined to function properly for logical channels configured with RLC PDU sizes up to 656 bits; however it wouldn’t work if one was to define a 1280-bit RLC PDU.

· Inversely, defining a region to function properly for logical channels configured with RLC PDU sizes up to 656 bits would allow any logical channel configured with a lower size to enjoy a large RGCH step size when although it won’t be needed.
2.2. Padding the E-DCH PDU

In this second solution, we propose to allow the UE to pad the E-DCH up to the transport block size allowed by the RGCH UP command if it detects it has not been able to increase its transmit rate due to the insufficient RGCH UP step size (see illustration below).
Currently, the E-TFC selection procedure in [2] specifies the UE shall select the E-TFC resulting in the lowest amount of padding and thus this rule would need to be relaxed in case the UE detects such a scenario.
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Pros:

· This solution allows the RGCH to have the desired effect on the UL transmission rate

Cons:

· The extra energy spent in transmitting the padded bits is wasted however this would only occur for low rates
· The UE is not supposed to pad an E-DCH above the limit specified by the E-TFC selection procedure.

2.3. Use the full T/P

This solution is similar to the padding solution however instead of letting the UE pad the E-DCH up to the transport block size allowed by the RGCH UP command, we let the UE use the full traffic to pilot ratio granted by the RGCH UP command (see illustration below).
In effect this means the transmission will most likely require fewer transmissions. Again, the E-TFC selection procedure in [2] specifies the nominal power offset shall be the power included in the transmission HARQ profile and thus this rule would need to be relaxed in case the UE detects such a scenario.
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Pros:

· This solution allows the RGCH to have the desired effect on the UL transmission rate and reduces the required number of transmissions.

Cons:

· The UE is not supposed to use a different power offset different from the one specified in the QoS parameters for the transmitted mac-d flow
3. Proposal

A number of solutions attempting to solve the RGCH UP step size issue were presented as well as their respective merits. Our conclusions are listed below:
· we propose to capture solution 2.3 in the specification as it allows to solve the problem with added benefits (faster transmission)
· we propose the detection of problematic scenarios to be left to UE implementation
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