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A.1.2
Link level simulation assumptions for Rate adaptation

The basic link level simulation parameters are summarized in table A.1.2-1.
Table A.1.2-1:
Link level simulation assumptions
	Parameter
	Value

	Transmission modes
	SIMO

	Physical channels
	DPCCH, E-DPCCH, E-DPDCH

	T2TP
	10 dB (depending on the E-TFC)

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16-QAM

	TBS [bits]
	Variable: 120 – 22995 bits

	H-ARQ operating point
	10% BLER after the 1st attempt

	H-ARQ approach
	Incremental redundancy

	Number of H-ARQ processes
	8

	Maximum number of H-ARQ transmissions
	4

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Max log MAP

	Number of iterations for turbo decoder
	8

	NodeB Receiver Type
	LMMSE, 2 RX antennas

	DPCCH slot format
	1 (8 Pilot, 2 TPC)

	Channel estimation
	Realistic (E-DPCCH assisted)

	Power control measurements
	Realistic

	Finger placement
	Realistic

	E-DPCCH decoding
	Realistic

	ILPC 1 and 2 step size [dB]
	±1

	Scheduling (E-TFC selection) approach
	Power-based or SINR-based realistic scheduling

	Target RX Ec/No [dB]
	5; 7.5; 10; 12.5; 15; 17.5; 20

	Propagation channel
	Ped A, 3 km/h,
Veh A, 3 km/h,
Veh A, 30 km/h

	Correlation of channel realizations between different antennas
	0


< text omitted >
B.2
Rate adaptation

B.2.1
Link simulation results for Rate adaptation

B.2.1.1
Simulation set 1

B.2.1.1.1
Additional assumptions
The results are simulated for realistic channel estimation, power control measurements, finger placement and E-DPCCH decoding in order to more fairly account for the DPCCH reception reliability impact on the system performance as well as the DPCCH overhead.
Additional simulations have been completed to optimize the DPCCH settings for each of the scheduling schemes. The parameters being optimized and the results obtained for each of the schemes are as follows:

1. For the power-based scheduling and the modified 2-loop approach, the parameter being optimized is the target pre-receiver DPCCH SIR used for the E-DPDCH gain factors design. According to the simulations the value of -16 dB is taken.

2. For the 2-loop scheme, the DPCCH pre-receiver RX Ec/No is optimized and the selected value is -12 dB.
3. For the 3-loop scheme, the DPCCH target post-receiver SIR controlled by the third loop is the optimization parameter. The value of 10 dB is taken.
It should be noted that DPCCH level over thermal noise is constant in the 2-loop approach and was optimized for Rx Ec/No target equals to 20dB. Motivation behind that was to achieve reliable DPCCH reception in all scenarios. 

B.2.1.1.2
Throughput vs. RX Ec/No
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Figure B.2.1.1-1. Average throughput as a function of the average RX Ec/No for different scheduler options for the Ped A, 3 km/h channel model
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FigureB.2.1.1-2. Average throughput as a function of the average RX Ec/No for different scheduler options for the Veh A, 3 km/h channel model
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Figure B.2.1.1-3. Average throughput as a function of the average RX Ec/No for different scheduler options for the Veh A, 30 km/h channel model

It can be seen that according to the presented link-level simulation results the modified 2-loop approach provides equivalent and even slightly better performance than other evaluated schemes except for the Veh A, 30 km/h channel where the 2-loop scheme demonstrates a small gain over the modified 2-loop approach. The gains of the SINR-based scheduling options relative to the power-based scheduling are up to 10-13%.
B.2.1.1.3
RX Ec/No Distributions
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Figure B.2.1.1-4. CDFs of RX Ec/No for different target RX Ec/No values and for different scheduler options: power-based scheduling, 2-loop SINR-based scheduling, and 3-loop SINR-based scheduling for the Ped A 3km/h (a), Veh A, 3 km/h (b), and Veh A 30 km/h (c) channel models 
As we can see from the provided link-level results, the RX Ec/No distributions of the 2-loop and 3-loop approaches of the SINR-based scheduling algorithm demonstrate much more accurate RoT control than for the power-based scheme. The modified 2-loop performance in terms of the RoT control accuracy is in between the 2/3-loop SINR-based scheduling and the power-based scheduling. That behavior is considered to be the expected one since the approaches using more direct procedures for the RX power level control provide more stable RoT distributions.
It should be also noted that while a lower RX power stability of the modified 2-loop approach relative to the 2-loop and 3-loop schemes does not impact negatively the performance at the link level, at the system level it may be a reason for an additional system performance loss in for the case of multiple UEs per sector. A possible mechanism for this loss is a stronger variation of the interference level in the system.
B.2.1.1.4
DPCCH SIR Distributions
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	(a) RX Ec/No target = 5 dB
	(b) RX Ec/No target = 10 dB
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	(c) RX Ec/No target = 15 dB
	(d) RX Ec/No target = 20 dB


Figure B.2.1.1-5. CDFs of DPCCH SINR for different target RX Ec/No values of 5 dB (a), 10 dB (b), 15 dB (c), and 20 dB (d) and different scheduler options: power-based scheduling, 2-loop SINR-based scheduling, and 3-loop SINR-based scheduling for the Ped A 3km/h channel models
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	(a) RX Ec/No target = 5 dB
	(b) RX Ec/No target = 10 dB
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	(c) RX Ec/No target = 15 dB
	(d) RX Ec/No target = 20 dB


Figure B.2.1.1-6. CDFs of DPCCH SINR for different target RX Ec/No values of 5 dB (a), 10 dB (b), 15 dB (c), and 20 dB (d) and different scheduler options: power-based scheduling, 2-loop SINR-based scheduling, and 3-loop SINR-based scheduling for the Veh A 3km/h channel models
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	(a) RX Ec/No target = 5 dB
	(b) RX Ec/No target = 10 dB
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	(c) RX Ec/No target = 15 dB
	(d) RX Ec/No target = 20 dB


Figure B.2.1.1-7. CDFs of DPCCH SINR for different target RX Ec/No values of 5 dB (a), 10 dB (b), 15 dB (c), and 20 dB (d) and different scheduler options: power-based scheduling, 2-loop SINR-based scheduling, and 3-loop SINR-based scheduling for the Veh A 30 km/h channel models
The modified 2-loop approach provides very close DPCCH SINRs to the power-based scheme due to the same E-DPDCH beta-factor set used in the simulations. 
According to the presented results, it can be seen that despite different principles involved in the DPCCH SINR and power level control, all the scheduling algorithms provide similar distributions of the DPCCH SINR. The average DPCCH SINR level is approximately equal to 10 dB that is sufficient to guarantee reliable Node B synchronization, power estimation and E-DPCCH decoding procedures.
As can be observed from the figures above DPCCH SIR level in case of 2-loop scheme and low Rx Ec/No is higher compared to other schemes. It is caused by the fact that in case of this scheme we do not assume a dynamic control over DPCCH power. That is why constant DPCCH level over thermal noise has been selected via additional Link Level simulations. This level has been optimized for 20dB Rx Ec/No in order to ensure reliable DPCCH reception regardless of the scenario. That is why the DPCCH level for low Rx Ec/No values is too high and decreases with increasing Rx Ec/No (thus increasing gain factor). This DPCCH power overhead visible in case of 2-loop scheme and low Rx Ec/No can be optimized by the propriety solutions but it was not the part of this evaluation. It can be observed that the 3-loop scheme provides stable control of the DPCCH SIR at the given SIR target of 10dB in all simulations which gives a built in protection of DPCCH and control channel performance. Thus the benefit of the third loop is specifying a method for maintaining the DPCCH Rx power at the desired level regardless of varying levels of interference, while other rate adaptation schemes require proprietary solutions for ensuring an adequate DPCCH Rx power level.  

B.2.1.2
Simulation set 2
B.2.1.2.1
Throughput
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(a) PA3 channel model
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(b) VA3 channel model
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(c) VA30 channel model
Figure B.2.1.2-1: The average throughput for different target RoT values

The average throughput of 2-loop, 3-loop and modified 2-loop schemes is higher than legacy scheme, with the gain of 24%, 22% and 16% respectively. 
B.2.1.2.2
RoT CDF
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(a) PA3 channel model
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(b) VA3 channel model
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(c) VA30 channel model
	


Figure B.2.1.2-2: CDF of ROT for different target RoT values (5, 10, 15 dB)
The 2-loop, 3-loop and modified 2-loop schemes improve the stable of DPCCH SIR control compared with the legacy scheme. The stability of modified 2-loop scheme is slightly less than the 2-loop and 3-loop scheme.
B.2.1.2.3
DPCCH SIR
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(a) Target RoT = 5 dB
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(b) Target RoT = 10 dB

	[image: image27.emf]0 2 4 6 8 10 12 14 16 18 20

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SIR(dB)

CDF

CDF of SIR in PA3, 16QAM, ROT 15dB

 

 

Legacy

2-loop

3-loop

Modified 2-loop


(c) Target RoT = 15 dB
	


Figure B.2.1.2-3: DPCCH SIR CDF, PA3 channel model
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(a) Target RoT = 5 dB
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(b) Target RoT = 10 dB
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(c) Target RoT = 15 dB
	


Figure B.2.1.2-4: DPCCH SIR CDF, VA3 channel model
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(a) Target RoT = 5 dB
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(b) Target RoT = 10 dB
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(c) Target RoT = 15 dB
	


Figure B.2.1.2-5: DPCCH SIR CDF, VA30 channel model
Without the SIR control loop, the 2-loop and modified 2-loop scheme do not control SIR and it can be observed that the SIR range with 2-loop and modified 2-loop schemes varies in different channel models. In the 3-loop scheme, when the SIR target control is based on the BER of the control channel, the demodulation error of control channel will result in the rising of SIR. So in some cases a large SIR is observed for the 3-loop scheme.
