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1. Introduction

In the current stage 2 specifications for E-DCH [1], the E-DPDCH/DPCCH step sizes (in response to relative grants from serving and non-serving RLSs) in RG-based mode are not yet defined:


   -     New SGi = Last used power ratio (i) + Delta   (UP) or:
   -     New SGi = Last used power ratio (i) - Delta    (Down)

Also, if so-called “autonomous ramping” is included in RG-based mode, the autonomous ramp step size would need to be defined.

We look at different possibilities for these step sizes.

2. RG Step Size

Some alternative possibilities for setting the RG step size are as follows:

1. Define a single value of RG step size in the specifications

This is the simplest solution, but it may be too inflexible as it does not allow the network operator any latitude to tune the performance.

2. Configure the RG step size on E-DCH setup

This is also a simple solution, but does not allow the step size to be changed without a full reconfiguration. 

3. Semi-static step size

If interim changes to the RG step size are required, this could be signalled by RRC on a semi-static basis. If faster changes are required, one or more additional bits would be needed on the RGCH in order to indicate the step size in addition to “up”/”down”. 

4. Dynamic step size

A dynamic step size could be computed by the UE according to certain rules.  For example, a UE with a large amount of data to transmit in its buffer, or a tight delay constraint, might be able to select a large step size when it receives an RG "UP" from the Serving E-DCH RLS. Given suitable knowledge of the characteristics of the UE’s current logical flows, this degree of flexibility would not necessarily cause problems in the Node-B provisioning of processing capacity. 

Alternatively, the step size may be a function of the measured CPICH power on the overloaded cells in relation to the measured CPICH power on the serving cell [2].

Another alternative could be for the step size to be a function of the E-TFC. It could be beneficial for the network to be able to exercise control with finer granularity at high E-TFCs, by using a smaller RG step size for E-TFCs within a certain range. 

Other considerations

The RG step size does not necessarily have to be the same for "UP and "Down". For example it might be useful for the "Down" to be larger than the "UP", if the system control demands a fast and larger reaction to potential overload situations.

Recommendations

The configuration of RG step sizes should give a balance between simplicity and flexibility. We recommend allowing a limited set of RG step sizes (e.g. 2 or 3), which are configured on a per-UE basis by RRC signalling on E-DCH setup. This allows some flexibility for different operators to configure their networks in different ways, but without undue complexity. 

In principle the “up” and “down” step-sizes could be different, but we do not have a strong opinion on this. 

3. Autonomous Ramp Step Size

If autonomous ramping is included in RG-based mode, then consideration should be given to the definition of the ramp step size.

1. Fixed step size

As described previously for RG step sizes, the autonomous ramping step size could be defined in the specifications, or on E-DCH setup or by RRC signalling. To allow some operational flexibility it would seem to be a good idea to allow the option of configuring this step size on E-DCH setup.  

2. Dynamic step size

More complex schemes are possible which allow the UE to decide the step size based on certain pre-defined criteria.

As described in [3] the ramping step size could be adapted based on Mean Buffer Occupancy information. This could have the advantage of reduced delay.  

Another possibility is to have a dynamically-decreasing step size, where the initial step size is large, but as the ramping proceeds the step size decreases. This gives the possibility of a quick start to the data transfer to reduce possible delays, but reduces the possibility of large RoT overshoots as UEs approach the level of the serving grant.

Recommendations

If autonomous ramping is included in RG-based mode, the network would already have some flexibility in being able to use autonomous ramping or not. Therefore we do not believe it is necessary to have more than one step size available for autonomous ramping.

We therefore recommend defining a single value of autonomous ramp step size in the specifications (although we do not rule out allowing the autonomous ramping step size to be determined from a small set of values on a per-UE basis at E-DCH setup if this is the preferred option in RAN2).

4. Conclusions

We recommend allowing a limited set of RG step sizes (e.g. 2 or 3), which may be configured on a per-UE basis by RRC signalling on E-DCH setup.

If autonomous ramping is included in RG-based mode, we recommend defining a single value of autonomous ramp step size in the specifications (although we do not rule out allowing the autonomous ramping step size to be determined from a small set of values on a per-UE basis at E-DCH setup if this is the preferred option in RAN2).
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