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1.0 Introduction

To ensure efficient power management and proper quality-of-service provisioning, outer-loop power control (OLPC) operations must be specified for Enhanced Uplink.  In [1], it was proposed that the outer-loop should operate based on the DCH error performance only when both E-DCH and DCH are present.  When only the E-DCH is present the outer-loop should operate based on the E-DCH error performance.  In [2], distinct quality-of-service is achieved via a power offset assigned for each priority class.  In this contribution, we outline the possible outer-loop power control operations.

2.0 Outer Loop Power Control

Several outer-loop power control operations are possible:

· Operate a single outer-loop based on one reference channel (E-DCH or DCH) [1].  Intuitively, when both DCH and E-DCH is on, the outer-loop should be run on the DCH due to intermittent activity on the E-DCH.  With only the E-DCH on, the outer-loop will then operate on the E-DCH.  However, as the E-DCH is bursty in nature with changing power requirements due to varying MCS selection, outer-loop operation based on the E-DCH may result in poor tracking.  In this case, we may choose to transmit the ZTB when the DCH is absent and perform outer-loop power control based on the ZTB.  Otherwise, one can use some sort of HARQ metric (e.g. # of transmissions) to update the outer-loop for standalone E-DCH operation.

· Operate a single outer-loop based on the DCH and control the target error rates of different priority classes on the E-DCH with power offsets assigned by the Node B [2,3].  This dynamic adjustment can be used to overcome different power requirements arising from differences in macro diversity gain, target error rate, and TTI length between the DCH and the E-DCH.

· Using two outer-loops, one based on the DCH, and one based on the E-DCH.  The differences in the outer-loop set-points are used to determine the power offset between the DCH and E-DCH and subsequently to adjust the gain (beta) factors.  Either d (for DPDCH) or e (for E-DPDCH) may be adjusted based on the desire to maintain a fixed pilot to power ratio on one of the two channels.  Again, HARQ metric may be used to update the E-DCH outer-loop. Although the additional outer-loop introduces some additional complexity, this approach automatically adjusts the power offset between the two channels to maintain the desired operating error rates.

3.0 Conclusion

In this contribution, we outline the possible outer-loop power control operations for DCH+E-DCH and standalone E-DCH operation.  We plan to present detailed simulation results with these options in the next RAN#1 and RAN#2 meetings.

4.0 References 

[1] R1-040548, On E-DCH TrCH processing, Qualcomm.

[2] R1-040738, Outer loop transmission power control in Enhanced Uplink, NEC.

[3] R1-040863, E-DCH outer loop power control, Samsung.

[4] R2-041618, E-DCH outer loop power control, Ericsson.

[5] R1-040911, EUL Outer-Loop Power Control, Motorola

