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1. Introduction
In [1], an outer loop control technique is proposed in order to achieve QOS provisioning and efficient power control in E-DCH. It is proposed that R99 DCH outer loop framework remains untouched while QoS requirement of each MAC-d flow multiplexed into E-DCH are managed by power offset adjustment performed in the UTRAN. In this contribution, we present some link level simulation results for performance analysis.

2. Discussion

The simulation scenario in this contribution considers a configuration of 12.2 kbps on DCH + 384kbps on E-DCH. This scenario tries to capture the most relevant configuration considering support of simultaneous voice call on DCH with packet data transmission on EDCH. The TTIs for the DCH and E-DCH are 20ms and 10ms respectively. And also the target BLER for DCH and E-DCH are set to be 1% and 10% respectively. See reference for the rest of simulation parameters and setting. 

Figure 1 illustrates the dual outer loop operation on both DCH and E-DCH. SIR target of DPCCH is set by the RNC based on DCH reception status, 1% BLER target, and the transmission power of E-DPDCH is set as DPCCH transmission power plus E-DPDCH power offset. The node B estimates a required power offset for E-DPDCH during an adjustment period (AP) and reports to the RNC whether to increase or decrease the power offset. A pre-defined step size of power offset adjustment (DeltaBeta) is used. Furthermore, no HARQ processing is considered in this example. 

The trajectories of the SIR target and power offset of E-DPDCH show: 

· Isolated impact on DCH reception quality. As expected, there is no DCH quality degradation as seen by DCH BLER measurement and maintained level of SIR target. This is a key benefit of dual outer loop based solution where existing R99 DCH feature remain intact and E-DCH presence should not interfere the quality of DCH.
 
· Impact of DCH outer loop control on E-DCH. If SIR target increases dramatically due to several consecutive errors, the results indicate that the network reduces the E-DCH power offset to maintain efficient transmission power of E-DCH, hence the proposed solution tries to reduce interference by choosing an optimal transmission power of E-DCH.

The rate of convergence of optimum beta factor is function of adjustment step size and update period. Figure 2 illustrates various combination of step size (0.2 dB and 0.5 dB) and update period (100ms, 200ms and 500ms). Not surprisingly, finer step size and frequent update will provide the best performance (100ms, 0.2 dB) however RRC signalling cannot be sent in such a dynamic manner nor the reconfiguration of beta factor could be performed in such a frequent manner. Update period of 500ms and step size of 0.5 dB shows a comparable performance to shorter update period and smaller step size. Nevertheless, the proposal is based on event triggering node B signalling hence even longer update period (in the order of seconds) and larger step size (in the order of 1/2 dB) would be more appropriated for network operation. Nevertheless, the simulation confirms the performance of dual outer loop solution.
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Figure 1: example operation of dual outer loop, AP = 500 ms, Deltabeta = 0.5 dB
(Marked by arrow: E-DPDCH transmission power reduction when SIR target increases drastically.)
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Figure 2: Convergence of E-DPDCH power offset w.r.t. various adjustment period (AP in ms) and adjustment step size (Deltabeta in dB)

3. Conclusion

In this contribution, a link level simulation is presented to provide outer loop control performance. These results confirm the benefits of this solution which can be summarized as follows; 

· This solution is an “add-on” feature to existing R99 network.

· The solution provides an isolated impact on R99 DCH performance.

· Uplink interference is reduced by efficient control of E-DPDCH transmission power.

We recommend RAN1/RAN2 to adopt this solution as a base line for E-DCH outer loop control and RAN3 to study the necessary signalling aspects to support this feature.
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Table 1  Link Level Simulation Assumptions

	Parameter
	Value

	Carrier frequency
	2 GHz

	No. of chips/second
	3.84 Mcps

	No. of samples/chip
	4

	TTI
	10 ms for E-DPDCH

20ms for DPDCH

	Modulation
	BPSK

	Doppler spectrum
	Jakes

	Channel
	Vehicular A.  Six paths with relative powers of [0 -1 -9 -10 -15 -20] dB, velocity 30km/h.

	Receiver antenna
	2, RX diversity assumed.

	Number of rake fingers
	equal to # of channel taps

	Receiver
	RAKE

	Channel estimation
	Real estimation

	SIR estimation
	Realistic

	inner loop power control
	On

	inner loop delay and error
	1 slot, 0%

	inner step size
	1 dB

	DCH outer loop power control
	Saw tooth method with delta up = 0.5 dB

	Channel decoding for DPDCH
	Refer the following table for 12.2kbps for TF configuration

	Channel decoding for EDPDCH
	Refer the following table for 384kbps TF configuration

Turbo decoding Log MAP, 8 iterations

	Simulation duration
	>20000 Frames 200 seconds


12.2 kbps physical channel parameters
	Parameter
	Unit
	Level

	Information bit rate
	Kbps
	12.2

	DPDCH
	Kbps
	60

	DPCCH
	Kbps
	15


12.2 kbps transport channel parameters
	Parameters
	DTCH 
	DCCH 

	Transport Channel Number 
	1 
	2 

	Transport Block Size
	244 
	100 

	Transport Block Set Size
	244 
	100 

	Transmission Time Interval
	20  ms
	40  ms

	Type of Error Protection
	Convolution Coding
	Convolution Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	12 


384 kbps physical channel parameters
	Parameter
	Unit
	Level

	Information bit rate
	kbps
	384

	DPDCH
	kbps
	960

	DPCCH
	kbps
	15


384 kbps transport channel parameters
	Parameter
	DTCH
	DCCH

	Transport Channel Number
	1
	2

	Transport Block Size
	3840
	100

	Transport Block Set Size
	3840
	100

	Transmission Time Interval
	10 ms
	40 ms

	Type of Error Protection
	Turbo Coding
	Convolution Coding

	Coding Rate
	1/3
	1/3

	Rate Matching attribute
	256
	256

	Size of CRC
	16
	12


