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1. Introduction

As agreed at the previous RAN1 meetings, E-TFC selection for the secondary stream is based on the ordinary (existing) algorithm taking the assigned E-DPDCH grant power modified by an additional offset as its input. This offset should indicate the difference in the post-receiver SINR between the primary and secondary streams. Currently, the E-ROCH channel is proposed to be used for signaling the offset and offset values have to be quantized and mapped onto a 32-entry table.

Several proposals of the offset quantization were made [1], [2] and the basic open question is related to a scale to be used for the offset table design. Two options are proposed in [1]: equal steps in the linear scale and equal steps in the dB scale. As discussed in the document, the usage of the linear scale may be beneficial, because it leads to better granularity for the region close to 0 dB where offset values are the most probable. However, the linear table design is not in line with existing specification tables that all have equal steps in dBs. Hence, the usage of the dB scale may be beneficial from the compliance perspective.
Thus, it is beneficial for the final decision to take into account the practical system performance gains which can be provided by the usage of the linear scale. Link level simulation results are presented in this contribution to compare performance of unquantized offsets, and the quantized offset tables with the linear and log quantization scales from [1]. 
2. Simulation Assumptions

A list of simulation assumptions is provided in Table 1.
Table 1. Simulations assumptions

	Parameter
	Value

	Simulation approach
	Rate adaptation for both spatial streams

	RX Ec/No target
	0 dB – 20 dB

	Physical channels
	DPCCH, S-DPCCH, E-DPCCH, S-E-DPCCH, E-DPDCH, and S-E-DPDCH

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

	E-DCH TTI
	2 ms

	Modulation
	QPSK, 16QAM, 64QAM 

	TBS
	Variable: 120 – 32832 bits 

	Number of physical data channels and spreading factor
	2xSF2+2xSF4

	H-ARQ operating point
	10% BLER after 1 attempt

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Max Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH slot format
	1 (8 Pilot, 2 TPC)

	Channel estimation
	Ideal channel estimation

	Inner loop power control
	On

	Outer loop power control
	On

	Number of TX weights
	4 entry phase only codebook

	TX weight vector selection
	Testing of all hypotheses to maximize the primary stream SINR

	TX weight vector feedback delay
	4 slots

	TX weight vector feedback error rate
	0%

	TX weight vector update frequency
	3 slots

	Scheduler delay
	2 TTIs

	Delay for marginal loop assisting secondary stream E-TFC selection
	2 TTIs

	Marginal loop step sizes [dB]
	1 dB ( (1 – BLER_target),
1 dB ( BLER_target

	Propagation Channel
	PA3, VA3

	Correlation of channel realizations between TX and RX antennas
	0

	Number of RX antennas
	2

	NodeB Receiver Type
	LMMSE

	MIMO rank selection
	Fixed rank-2

	TPC feedback error rate
	0%

	TPC feedback delay
	2 slots

	TPC period
	1 slot


3. Simulation Results

This section includes link level simulation results for comparison of the two offset table design approaches. The two offset tables proposed in [1] are compared to each other and against the unquantized case in this document. The comparison is done for the Ped A, 3 km/h and Veh A, 3 km/h channel models.

3.1. Ped A, 3 km/h Channel Model

Table 2. Throughput for different table design approaches and different RX Ec/No targets for ideal channel estimation and the Ped A 3 km/h channel model

	PA3
	Target RX Ec/N0

	
	0 dB
	5 dB
	10 dB
	15 dB
	20 dB

	Unrounded throughput (total)
	2170
	4516
	7539
	12197
	17974

	Unrounded throughput (str. 1; str. 2)
	1836; 334
	3366; 1150
	5319; 2220
	8082; 4115
	11287; 6687

	Throughput for equal steps in dB (total)
	2165
	4511
	7566
	12244
	17932

	Throughput for equal steps in dB (str. 1; str. 2)
	1817; 348
	3385; 1126
	5327; 2239
	8117; 4127
	11244; 6688

	Throughput for equal steps in the linear scale (total)
	2142
	4508
	7488
	12151
	17856

	Throughput for equal steps in the linear scale (str. 1; str. 2)
	1812;330
	3366; 1142
	5311; 2177
	8072; 4079
	11212; 6644
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Figure 1. Throughput as a function of RX Ec/No target for different table design approaches for ideal channel estimation and the Ped A 3 km/h channel model
3.2. Veh A, 3 km/h Channel Model
Table 3. Throughput for different table design approaches and different RX Ec/No targets for ideal channel estimation and the Veh A 3 km/h channel model

	VA3
	Target RX Ec/N0

	
	0 dB
	5 dB
	10 dB
	15 dB
	20 dB

	Unrounded throughput (total)
	2002
	4228
	7122
	11055
	15528

	Unrounded throughput (str. 1; str. 2)
	1553; 449
	2939; 1289
	4693; 2429
	6955; 4100
	9464; 6064

	Throughput for equal steps in dB (total)
	2021
	4301
	7134
	10985
	15352

	Throughput for equal steps in dB (str. 1; str. 2)
	1573; 448
	2982; 1319
	4693; 2441
	6886; 4099
	9382; 5970

	Throughput for equal steps in the linear scale (total)
	2005
	4271
	6997
	10979
	15410

	Throughput for equal steps in the linear scale (str. 1; str. 2)
	1554; 451
	2958; 1313
	4642; 2355
	6877; 4102
	9396; 6014
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Figure 2. Throughput as a function of RX Ec/No target for different table design approaches for ideal channel estimation and the Veh A 3 km/h channel model
The simulation results demonstrate that the usage of both offset tables from [1] provides practically the same system throughput for both channel models.
4. Conclusion
Both offset table scales proposed in [1] lead to the same actual system throughput, so decision regarding which scale is to be used for offset table design should be made from other considerations. It may be worth noting that most power offset tables the existing specifications are today in dB domain.
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