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1.  Introduction

Currently (on R99/4/5 DCH) the outer loop power control is located in the RNC and a typical algorithm operates with block errors as input to achieve a certain desired block error rate (BLER).  This situation is illustrated in the left part of  Figure 1 below. For DCH, the block errors seen by the outer loop power control are the same as the block errors seen by RLC and corresponds to the BLER target that the algorithm strives to maintain.

When E-DCH is introduced, MAC level retransmissions are performed by a HARQ protocol between the UE and the Node B. The block errors seen by the outer loop power control and by the RLC protocol are the residual block errors that remain after soft combining as illustrated in the right part of Figure 1.

The number of retransmissions targeted by the HARQ protocol depends on the network configuration, but it is clear that the BLER seen by the outer loop power control is much lower than the BLER seen by the HARQ protocol. It is likely that it is desirable to keep the amount of RLC retransmissions to such a low level that the BLER seen by the outer loop power control is too low to provide a good operation of the outer loop power control algorithm. As an example, the HARQ protocol could be operated in a very persistent manner to avoid RLC retransmissions as far as possible, which would leave no information at all for the power control algorithm.

[image: image1.wmf]Outer loop

RLC

Decoder

Outer loop

RLC

Decoder

RNC

RNC

Node B

Node B

HARQ


Figure 1 Overview of outer loop power control. Current functionality for DCH to the left and E-DCH to the right

At least two alternatives are possible for operating the outer loop power control:

1. Perform outer loop power control on an associated DCH

One alternative is to mandate that an associated DCH is used in parallel to the E-DCH. That would be motivated if e.g. the SRBs are always mapped to DCH. In this scenario it would in principle be possible to operate the outer loop power control on the DCH and apply a power offset between the physical channels for DCH and E-DCH. One drawback with this scheme is that it is not possible to run a standalone E-DCH without an associated DCH, which is not an attractive solution. Another drawback is that it is difficult to accurately control the number of retransmissions done on the E-DCH since the RNC does not have sufficient means to measure and control the operating point of the HARQ protocol. Finally the transmissions on the SRB are so infrequent that it is not possible to use the channel for outer loop power control unless a CRC is transmitted in every TTI.

It is desirable that the solution for E-DCH allows for a stand alone solution without an associated DCH. 

2. Provide necessary information to the RNC

A second alternative is to provide information to the RNC about the HARQ retransmissions performed in Node B. As an example, the number of transmission attempts needed for each data block can be forwarded with the data block to the RNC. With this information, the RNC has knowledge about the BLER seen by the HARQ protocol and can perform the outer loop power control based on this information.

Depending on the protocol details decided for the HARQ protocol, the Node B can either receive the number of transmission attempts explicitly from the UE (in case a retransmission sequence number (RSN) is used to code the NDI/RV as discussed in [1]) or derive the information from the number of soft combinations performed for each data block. In case the Node B derives the information from the number of performed soft combinations the information is not entirely correct in case a transmission attempt is completely missed by the Node B, but it could still be sufficiently accurate for the power control.

With this alternative it is possible for the RNC to accurately control the operating point (targeted number of retransmissions) for the HARQ protocol. It is also possible to perform outer loop power control in the absence of an associated DCH.  

4.
Conclusion

Some issued related to outer loop power control for E-DCH have been highlighted and two alternative solutions have been presented. Alternative 2 provides better means for the RNC to accurately control the operating point of the power control algorithm and does not rely on an associated DCH. it is therefore proposed to adopt alternative 2 as the working assumption for E-DCH power control.
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