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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 [2], it was proposed that the outer-loop should operate based on the DCH error performance, while distinct quality-of-service for the E-DCH is achieved via a power offset assigned for each priority class.  In [5], a separate OLPC for the E-DCH was proposed.  In this contribution, we consider the two possible outer-loop power control operations and provide some simulation results.

2.0 Outer Loop Power Control

Two outer-loop power control operations are possible:

(1) 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.

(2) 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 ed (for E-DPDCH) may be adjusted based on the desire to maintain a fixed pilot to power ratio on one of the two channels.  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.  Another possibility is to also introduce a separate inner-loop in conjunction with the E-DCH outer-loop [6].  However, as pointed out in [6], this approach is not practical since a separate TPC command will be required.

3.0 Simulation Results

For the simulation results presented, only the E-DPDCH, DPDCH, and DPCCH are present.  The E-DCH assumes 384 kbps data rate with the following parameters – BPSK, coding rate of 0.4, and spreading factor of 4.  For the DPDCH, a 12.2 kbps reference channel was used.  The DPCCH slot format is 0 with 6 pilot bits present.  Both channel estimation and power control metric calculation were done based on these pilot bits.  Additional simulation parameters are shown in Table 1. 

For the results shown, the outer-loop operates only on the DCH with a BLER set point of 1%.  The E-DCH is coupled to the DCH via a power offset (ed/c) and therefore its performance fluctuates according to this power offset. As a result, operational issues when the outer-loop operates on the E-DCH (such as intermittent transmission and low residual error rate [3,4]) are not considered here.  Furthermore, only one transmission (no H-ARQ) is considered here.

Figure 1 shows error rate performance of the E-DPDCH with outer-loop power control on and operating based on the DPDCH with a 1% block error rate set-point.   In Figure 1, d and c remain fixed at 8 and 15, respectively.  From Figure 1, the required power offset (denoted by the ed parameter) to achieve a specific error rate on the E-DPDCH can be observed.  For instance, to achieve 10% error rate on the E-DPDCH, ed should be set to 38 under Ped-B (3 km/h) and 44 under Veh-A (120 km/h).  Not surprisingly, the required power offset changes with propagation conditions slightly.    Similarly, Figure 2 shows E-DPDCH performance with d = 15 and c = 8.  In this case, to achieve 10% error rate on the E-DPDCH, ed should be set to 74 under Ped-B (3 km/h) and 82 under Veh-A (120 km/h).

4.0 Proposed Approach

From simulation results, it is seen that BLER requirements for the DCH and E-DCH can be met using one outer-loop with the appropriate offset applied.  Thus, it is proposed that this approach be used in order to minimize changes to the RNC procedures. At the UE, the transmission power is controlled in the same manner as in R99 with gain factor for each channel assigned by the RNC using RRC signalling.  At the RNC, the outer-loop operates only on the DCH error performance in the same manner as in R99.  However, error performance of the E-DCH is also taken into account and appropriate adjustments are made to the E-DPDCH gain factor as necessary.  Because the E-DPDCH is now coupled to the DCH outer loop, the E-DPDCH gain factor ed should be computed based on the DPCCH gain factor (c) as follows: 
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where E-DPDCH  value is signaled by the higher-layer.  From our simulations, it is shown that the offset factor is somewhat dependent on the propagation conditions, thus periodic adjustment may be made to ensure that E-DCH error performance is satisfied.  This means that the E-DPDCH gain factor should be signaled by the higher-layer instead of computed based on TF information so that it can be adapted to propagation conditions.
5.0 Conclusion

In this contribution, we consider two possible outer-loop power control operations and provide simulation results to illustrate outer-loop performance with both E-DCH and DCH present. Our results show that the required power offset to maintain the corresponding target error rates changes slightly with propagation conditions at the range of interest.  Even so, this power difference can be accounted for by appropriate assignment of the gain factors.
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Table 1. Simulation Parameters

	Simulation Parameter
	Value

	No. of PCG slots/frame
	15

	No. of chips/second
	3.84 Mcps

	TTI
	2 ms for E-DPDCH

10ms for DPDCH

	Modulation
	BPSK

	Channels
	Ped-A (3 km/h), Ped-B (3 km/h) and Veh-A (30 and 120 km/h)

	No. of antennas
	2

	No. of fingers
	1-Ped-A and 4-Ped-B, 4-Veh-A

	Lock filter 
	Yes

	Receiver
	Rake

	Sampling Rate
	1X

	Inner-Loop PC
	ON 

	Outer-Loop PC
	ON

(Sawtooth, 1% FER)



	Power Control Metric
	Pilot

	PC delay and error
	1 slot, 4%

	PC step size
	1 dB

	Pilot/TFCI/FBI/TPC
	6/2/0/2

(slot format 0)

	Base Turbo Code
	R=1/3, K=4, 8 iterations
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Figure 1.  Outer-loop performance of the E-DPDCH under various channel conditions, sawtooth algorithm with 1% FER set-point, c = 15, d = 8, various ed values.
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Figure 2.  Outer-loop performance of the E-DPDCH under various channel conditions, sawtooth algorithm with 1% FER set-point, c = 8, d = 15, various ed values.

_1160911373.unknown

