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1 Introduction 
A new Rel-12 study item “Study on Further EUL Enhancements” was approved during RAN#58 plenary meeting. Two different schemes for applying rate adaptation were presented, named 2-loop scheme [3] and 3-loop scheme [4]. A brief overview of the scheme is listed in Table 1.
Table 1: Overview of 2-loop and 3-loop scheme
	
	Legacy scheme
	 2-loop scheme
	3-loop scheme

	SIR target
	Out-loop power control(OLPC) changes the SIR target based on the BLER of EDPDCH
	Void
	Control the SIR target based on the BER or BLER for control channel, for example, the pilots BER for DPCCH.

	SIR
	Inner-loop power control (ILPC) compares SIR and SIR target, and generates TPC command every slot.
	Void
	Inner-loop power control (ILPC) compares SIR and SIR target, and generates TPC-1 command every subframe.

	Ec target
	Void
	Assigned by scheduler.
	Assigned by scheduler.

	Ec
	Void
	Generate TPC command by comparing Ec and Ec target.
	Generate TPC-2 command by comparing Ec and Ec target.

	E-TFCI scheduling
	Assigned by scheduler.
	Rate adaptation
	Rate adaptation

	Power offset of E-DPDCH
	Couple with E-TFCI
	Fixed value
	Changed by TPC-1 and TPC-2 [1]


The 2-loop scheme contains an Ec control loop and an E-TFCI control loop. It decouples the power control and E-TFCI. This will help enhance the uplink HSPA performance. 
For the 3-loop scheme an additional SIR control loop is introduced. It will keep the DPCCH SIR level more stable. However, since both the Ec control loop and the SIR control loop change the UE’s transmit power, it is more complex and more difficult to set a suitable SIR target. 
In this contribution, we present our simulation results from the different rate adaptation schemes.

2 Simulation Results
The mean RoT and throughput results are listed in Table 1 and the CDF of RoT is shown in Figure 1.
In the legacy scheme, E-TFCI is assigned by the scheduler. The HSUPA performance depends on the scheduler. In the 2-loop and 3-loop schemes, E-TFCI is chosen adaptively. The throughput of 2-loop and 3-loop schemes is almost the same. 

Table 2: RoT and throughput results
	
	Channel Type
	Legacy
	2-loop scheme
	3-loop scheme

	ROT (dB)
	AWGN
	5.9465
	5.9113
	5.9302

	
	PA3
	6.6585
	6.4835
	6.4491

	
	PB3
	7.0766
	6.6234
	6.4527

	Throughput (Mbps)
	AWGN
	4.0378
	4.5954
	4.5633

	
	PA3
	2.9051
	4.1125
	4.0592

	
	PB3
	1.9983
	2.8973
	2.8113
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	Figure 1A: AWGN channel
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	Figure 1B: PA3 channel
	Figure 1C: PB3 channel


Figure 1: CDF of ROT
To investigate the performance of different schemes, more results are shown in Figure 2, Figure 3 and Figure 4 for SIR, RTWP and E-TFCI respectively.

By decoupling the power control and E-TFCI, the 2-loop and 3-loop scheme both get suitable E-TFCI and make RTWP more stable. Without the SIR loop, the 2-loop scheme does not control SIR and the decline of SIR will lead to demodulation error of the control channel. In the 3-loop scheme, the demodulation error of control channel will result in the rising of SIR. 
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	Figure 2A: AWGN channel
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	Figure 2B: PA3 channel
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	Figure 2C: PB3 channel


Figure 2: SIR results
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	Figure 3A: AWGN channel
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	Figure 3B: PA3 channel
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	Figure 3C: PB3 channel


Figure 3: RTWP results
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	Figure 4A: AWGN channel
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	Figure 4B: PA3 channel
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	Figure 4C: PB3 channel


Figure 4: E-TFCI results
3 Conclusion 
In this contribution we have presented our simulation results of the 2-loop scheme and 3-loop scheme for the HSUPA rate adaptation. From the results, we have the following observations.
· In legacy scheme, unstable power control will result in a vibration of E-TFCI, and the changing of E-TFCI further aggravates the instability of power.
· Without SIR loop, the 2-loop scheme could not control the error of DPCCH and E-DPCCH.

· The 3-loop scheme takes account of the stability of receiving power and demodulation of control channel, but it is more complex and needs the support of mobile station.
· How to set the SIR target in the 3-loop scheme needs to be discussed further.
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