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1. Introduction

The agreed UL MIMO concept assumes the S-E-DPDCH channels to use the same power as the E-DPDCHs, though selecting different E-TFCs for transmission on the primary and secondary channels. RAN1#70 agreed that the S-E-DPDCH power level that is used as an input to E-TFC selection is defined as the grant (power) level of the E-DPDCH modified by an offset that should indicate the difference in the post-receiver SINR between the primary and secondary streams. This offset information is transmitted by the E-DCH Rank and Offset (E-ROCH) channel. 

Document [1] made an initial proposal regarding the offset range and its granularity so that to be mapped to a 32-entry table. This document presents simulation results for distributions of the post-receiver SINR difference between the E-DPDCH and S-E-DPDCH in the Ped A 3 km/h and Veh A 3 km/h channels and proposes design of the offset mapping table to be used by the E-ROCH.
2. Simulation Assumptions

A list of simulation assumptions is provided in the table below.

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

	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

	Channel estimation
	Ideal

	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

	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 simulation results for post-receiver SINR differences between the primary and secondary spatial streams. The results are plotted in the form of the CDFs of the SINR difference calculated over all channel realizations corresponding to a given target pre-receiver RX Ec/N0. The results have been obtained for the Ped A 3 km/h and Veh A 3 km/h channel models.
3.1. Ped A 3 km/h channel model
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Figure 1. CDF of the difference in the post-receiver Es/N0 for the primary and secondary spatial channels for the Ped A 3 km/h channel model, and target RX Ec/N0 = 0; 5; 10; 15; 20 dB
3.2. Veh A 3 km/h channel model
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Figure 2. CDF of the difference in the post-receiver Es/N0 for the primary and secondary spatial channels for the Veh A 3 km/h channel model, and target RX Ec/N0 = 0; 5; 10; 15; 20 dB

3.3. Discussion of Simulation Results

As shown in Figure 1, 90% of the channel realizations for the Ped A 3 km/h channel model have the difference of the strong and weak stream SINRs of no more than 10 dB. The distributions of the SINR differences do not have strong dependence on the used RX Ec/N0 value.
Figure 2 demonstrates that the difference between the strong and weak spatial channels SINR for the Veh A 3 km/h channel is significantly less than for the Ped A 3 km/h channel because of much higher multipath of the. The strong spatial stream has the SINR higher by no more than 5 dB relative to the weak spatial stream in 90% of the cases. The CDFs of the difference are identical for different RX Ec/N0 values.

It should be noted that the results are presented for ideal channel estimation as the limiting case. Realistic channel estimation would have higher impact on the primary spatial stream than on the secondary one thus decreasing the SINR difference.

4. Proposed Power Offset Mapping Table for E-ROCH Design
Specifying the power offset mapping table requires defining its granularity and the range of the parameter representation. The 1 dB granularity as used by existing tables for E-DPDCH gain factors and as suggested in [1] is proposed to be kept for the E-ROCH design. The range from +2 dB to -13 dB is suggested to be adopted as covering all the practical SINR differences for which rank-2 transmission may be scheduled. The proposed mapping allows the power offset to be signaled using a 4-bit value.

The proposed power offset table design is shown in Table 2. 
Table 2. Proposed power offset mapping table for E-ROCH design
	Power offset in dB
	Index

	Not used
	16...31

	2
	15

	1
	14

	0
	13

	-1
	12

	-2
	11

	-3
	10

	-4
	9

	-5
	8

	-6
	7

	-7
	6

	-8
	5

	-9
	4

	-10
	3

	-11
	2

	-12
	1

	-13
	0


5. Conclusion
This document presented simulation results for distributions of the difference of the post-receiver SINRs between the E-DPDCH and S-E-DPDCH channels. This difference should be used to modify the E-DPDCH power grant before its application in the E-TFC selection function to select the E-TFC for the secondary stream. The results are used to define the power offset mapping for the E-ROCH channel.

Based on the presented results, it is proposed to define the power offset mapping table for the E-ROCH channel as having 16 entries in the range from +2 dB to -13 dB in the 1 dB step size.
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