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1
Introduction

In this document we discuss the operation of outer loop power control (OLPC) for E-DCH, especially in the case where the signaling radio bearers (SRBs) are mapped to E-DCH. In this case special arrangements may be needed to update the SIR target in situations with low user activity. A solution for this situation is presented.

2
Discussion

When user data radio bearers are mapped on E-DCH, the SRBs can either be applied on DCH or on E-DCH, where the latter alternative gives higher user data peak-rates and better SRB performance. In case the SRBs are mapped on E-DCH, the number of needed HARQ retransmissions can be used to control the SIR target in the SRNC. This is facilitated by transmitting the Number of HARQ Retransmissions (NHR) needed to decode a MAC-e PDU in the Iub/Iur user plane protocol [1].

For DCH, it is possible to send empty frames (only carrying a CRC), which will aid the setting of the SIR target when the user activity is low. Thus, the OLPC makes sure that the desired BLER target is achieved also when the BLER as a function of the SIR is varying with time.

A similar mechanism is lacking in E-DCH, which means that the SIR target cannot be adjusted when the UE is not transmitting. Bursty traffic with idle periods between active ones poses a particular problem for the outer-loop power control. This is because the outer-loop controller lack input to track the number of HARQ transmissions during inactive periods. During periods without any traffic, the outer-loop can therefore not update the SIR target even if the conditions change with time. Thus, there is a risk that the number of HARQ transmissions  has drifted off target once the UE starts to transmit again. The delay between the Node B and the SRNC is not negligible (from a few milliseconds to 10’s of milliseconds), meaning that it can take many TTIs before the OLPC has stabilized the number of HARQ transmissions to the desired value through updating the SIR-target, once the transmission continues. For bursty applications, convergence of the number of HARQ transmission  target could be hard to achieve. 

In the following we discuss options to make HARQ information available in the SRNC during times of low user activity. In the following discussion we assume that the Number of HARQ Retransmissions (NHR) for a transmission is sufficient information for the outer loop power control in the SRNC. This would correspond to the BLER measurements for DCH.

3
Proposed solution

For DCH, sending an empty TB every TTI does not imply a significant capacity reduction. However, for E-DCH, sending an empty TB every TTI seems unfeasible, especially for 2 ms TTI.

At least two ways of making HARQ information available in the SRNC during idle periods and low user activity are possible:

Alternative 1: Forcing the transmission of the smallest TB size containing dummy data at regular time intervals

A transmission of the smallest defined TB size containing dummy data at regular time intervals is a simple solution that would facilitate continuous monitoring of  the NHR  in the SRNC. The data can be mapped on a separate logical channel. This logical channel can if desired be mapped on a separate MAC-d flow, which would allow the RNC to configure a suitable power offset for the transmissions, i.e. a power offset that results in a few HARQ retransmissions. Alternatively the logical channel can be mapped to the same MAC-d flow as other logical channels and would then have the same power offset. The SRNC could discard the received dummy data on this logical channel. Alternatively, the dummy data could be discarded already in the Node B, and the uplink Iub/Iur frame would contain only relevant control fields, such as the NHR. With this option the Number of HARQ Retransmissions is forwarded to the SRNC with the current frame protocol mechanisms.

Alternative 2: Forcing the transmission of a scheduling request at regular time intervals

It could be argued that a more efficient solution is to transmit scheduling requests instead of dummy data, since the scheduling requests can give additional scheduling information to the Node B during UE idle periods. It should however be noted that normal scheduling requests most likely are configured with a high power offset to achieve a low scheduling delay. This implies that no retransmissions are experienced for the scheduling requests and they can therefore not as useful for monitoring offsets in the targeted NHR. Also, the current scheduling requests are terminated in the Node B, i.e. no information is given to the SRNC, which would also need to be changed. 

A solution based on transmitting scheduling requests periodically should therefore include the following elements:

a)  Separate power offsets for periodic scheduling requests (for NHR measurements) and initial scheduling requests

b) The transfer of the Number of  HARQ Retransmissions (NHR) for the periodic scheduling requests to the SRNC.

Since it can be questioned what benefit the Node B scheduler would have from receiving the periodic scheduling requests during periods when the UE has nothing to transmit, and due to the fact that special arrangements are needed to forward the necessary information to the SRNC we think that alternative 1 is more suitable.

4.
Conclusions

The problem of maintaining an up to date SIR target in the SRNC during idle periods and times of low user activity has been highlighted and two possible solutions have been presented.

We recommend that solution 1 is adopted. If agreed, Ericsson can draft the necessary CRs
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