Page 3

3GPP TSG RAN WG1 Meeting #75

R1-135786
San Francisco, USA, 11th – 15th November 2013
Source:
QUALCOMM Incorporated

Title:
Performance of Spatial Reuse with IPICH
Agenda item:

5.3.3
Document for:
Discussion
1
Introduction

Cell splitting gains are crucial in achieving the next leap in data rates for spectrum-starved cellular networks. The concept of Combined Cells [2], where all the low power nodes in a given macro area employ the same PSC as the macro cell, helps prevent handovers within a single macro cell area. However, there has been some inefficiency compared to the conventional Hetnets due to the need for additional pilots for demodulation. Further, optimal node selection still stands as a challenge unless DPICH signals are continuously transmitted for CQI feedback. However, such a continuous DPICH transmission reduces the amount of available HS power when legacy users are scheduled. 

In this document, a more robust approach to Spatial re-use mode design is considered where continuous pilots (referred to as IPICH(Identification pilot channel)) are transmitted. These are used for CQI computation at the UE and are transmitted at a much lower level than CPICH and DPICH (we explore settings with as low as -22 dB Ec/Ior). 
Thus, when legacy users are scheduled, we have a smaller reduction in the available HS power. The motivation is that CQI computation might not need the high pilot levels as data demodulation. A companion document [4] indicates that SFN mode (for legacy users) losses are somewhat contained when IPICH levels are restricted to around -19 dB Ec/Ior. In this document, we attempt to verify if we can still retain/enhance the spatial re-use gains when nodes are dynamically selected. The performance is compared against the case where the nodes are statically selected by a genie (based on exact path losses). We also compare the performance with the co-channel HetNet mode of operation. 
2
System model
Details for the spatial re-use mode with IPICH are presented below. The three different pilots are used as shown in Figure 2.1.
· P-CPICH (Primary common pilot channel) 
· It is continuously transmitted from Macro and LPN.
· All the mobility triggers are based on P-CPICH measurements at UE, similar to the legacy UMTS system.
· IPICH (Identification pilot channel)
· Additional pilot channel for CQI estimation from each cell within a combined-cells.
· It is continuously transmitted from Macro and LPN(s). It is desirable to be transmitted at a lower power level compared to P-CPICH to minimize the overhead.
· LPN(s) and Macro have a different IPICH (by assigning different channelization codes).
· UE reports all the obtained CQIs from LPN(s) and Macro to NodeB. Based on all the reported CQIs, the network determines the transmission mode (between SFN and spatial-reuse) and cell selection to transmit for each UE.
· DPICH (Demodulation pilot channel)
· Additional pilot channel for data demodulation from cell(s) that transmit HS data.
· It will be transmitted only when HS data is transmitted in spatial-reuse mode.

· HS data demodulation can be further enhanced by combining DPICH and IPICH. However, DPICH was only used for HS demodulation in this contribution for simplicity.
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Figure 2.1: Spatial re-use scheme with IPICH (for CQI computation) and DPICH (for demodulation) 

3
HSDPA link analysis

We present throughput results for the spatial re-use mode for different levels of IPICH_Ec/Ior at -16 dB, -19 dB and -22 dB. One macro/one LPN with two users are considered for the analysis. The detailed location configuration and simulation assumptions are included in the Annexes A and B. From Tables 3.1 (actual throughputs) and 3.2 (% gain), different schemes evaluated are  

· The macro-only mode of operation uses an equal scheduling time for the two users at the two specified locations. Note that there is no LPN interference in this case.
· The SR scheme (Genie) has the first user associated to macro and second user associated with LPN. Note that this is optimal allocation to maximize the sum throughput in a static sense. In this case, the IPICH channels are not transmitted.
· The proposed SR scheme (with IPICH) utilizes IPICH at the specified level to perform node selection. To avoid reactions to fast fades, a filtering is applied onto the computed CQI based on received IPICH at NodeB. Node B chooses the serving nodes to maximize the sum throughput based on the filtered CQI values (for the macro and LPN) from the two users. An IIR filtering was used with appropriate time constants to filter CQI. It should be noted that the node selection is based on the filtered CQI to maximize the sum throughput, but actual TBS scheduling is based on CQI before the filtering.
· The HetNet scheme assumes the same serving cell association to users as SR scheme (Genie). Note that the practical serving cell selection in HetNet is based on P-CPICH at -10 dB Ec/Ior.
Important observations are summarized below: 

· Significant gains are obtained by using the spatial re-use mode with IPICH (79% max) and HetNet mode (88% max) compared to macro-only case.
· For the IPICH_Ec/Ior value of -22 dB with 100ms filtering for CQI, the performance close to spatial re-use with genie node selection is obtained. This is very promising since this level of IPICH offers to optimize the gains in the Single Frequency Network mode. However, it is unclear whether such a low transmit power level of the IPICH would be applicable for other channel conditions. A more conservative choice of -16dB or perhaps -19dB may be more appropriate.
· Increase in filtering time improves the spatial re-use (with IPICH) throughputs by improving the robustness to node selection.

· Decrease in IPICH_Ec/Ior is expected to have two effects for spatial re-use users: increase the available HS power, decrease reliability of node selection. We observe a slight improvement in performance suggesting that the first effect holds while also indicating that even low transmit power levels of IPICH could offer a reasonable node selection capability with filtering. However, a more thorough evaluation for other channel types may be necessary in order to reach a final conclusion.
Table 3.1: HSDPA throughput comparison between SR (with IPICH) and co-channel HetNet modes.
	Channel
	User locations

(User1, User2)
	Macro-Only
Mbps
	SR

Genie
	SR 
Mbps (% gain)
(IPICH Ec/Ior; Filtering time constant)
	HetNet
Mbps (% gain)

	
	
	
	Hard node allocation
	-16dB
0.5ms
	-19dB
0.5ms
	-22dB
0.5ms
	-16dB
10ms
	-19dB
10ms
	-22dB
10ms
	-16dB
100ms
	-19dB
100ms
	-22dB
100ms
	

	     PA3
	(L1,L2)
	
	
	
	
	
	12.28
	12.20
	12.25
	12.95
	12.96
	13.14
	

	
	(L1,L3)
	12.09
	15.63
	14.44
	14.65
	14.62
	14.95
	15.06
	15.18
	15.35
	15.53
	15.57
	16.73

	
	(L1,L4)
	12.09
	18.52
	18.32
	18.46
	18.71
	18.50
	18.51
	18.61
	18.50
	18.58
	18.82
	19.87

	
	(L2,L3)
	
	
	
	
	
	11.31
	11.54
	11.52
	12.05
	12.38
	12.40
	

	
	(L2,L4)
	11.71
	16.66
	14.62
	14.95
	15.09
	15.28
	15.44
	15.54
	15.97
	16.10
	16.09
	17.37

	
	(L3,L4)
	
	
	
	
	
	13.21
	13.10
	13.11
	13.96
	14.04
	14.12
	

	
	(L5,L1)
	13.91
	15.80
	13.49
	13.30
	13.91
	14.41
	14.57
	14.66
	15.51
	15.68
	15.66
	16.69

	
	(L5,L2)
	13.54
	18.40
	18.05
	17.66
	17.85
	18.17
	18.21
	18.40
	18.17
	18.30
	18.32
	19.48

	
	(L5,L3)
	13.17
	20.41
	19.89
	20.04
	20.37
	20.20
	20.27
	20.35
	20.18
	20.37
	20.38
	21.64

	
	(L5,L4)
	13.17
	23.45
	23.01
	23.17
	23.19
	22.96
	23.43
	23.53
	23.30
	23.48
	23.53
	24.73

	
	(L6,L1)
	12.09
	12.09
	9.38
	9.69
	9.80
	10.67
	10.83
	10.90
	11.19
	11.06
	11.27
	12.83

	
	(L6,L2)
	11.71
	14.67
	12.98
	13.10
	13.21
	13.95
	13.93
	14.08
	14.42
	14.67
	14.73
	15.61

	
	(L6,L3)
	11.35
	16.46
	15.85
	16.12
	16.30
	16.46
	16.49
	16.53
	16.45
	16.63
	
	17.74

	
	(L6,L4)
	11.35
	19.69
	19.31
	19.58
	19.57
	19.49
	19.59
	19.66
	19.44
	19.58
	19.67
	20.86

	
	(L7,L1)
	11.35
	10.79
	8.64
	8.85
	9.02
	9.47
	9.32
	
	9.58
	9.69
	9.72
	11.57

	
	(L7,L2)
	10.98
	13.15
	11.12
	11.39
	11.65
	12.05
	12.07
	12.39
	13.20
	13.22
	13.41
	14.37

	
	(L7,L3)
	10.61
	15.25
	14.54
	14.69
	14.85
	15.16
	14.96
	15.21
	15.20
	15.38
	15.46
	16.51

	
	(L7,L4)
	10.61
	18.49
	18.17
	18.19
	18.38
	18.40
	18.48
	18.62
	18.29
	18.48
	18.57
	19.62

	     PB3
	(L1,L2)
	
	
	
	
	
	9.93
	10.09
	10.15
	10.72
	10.79
	10.78
	

	
	(L1,L3)
	9.47
	12.54
	12.06
	12.09
	12.20
	12.10
	12.12
	12.25
	12.14
	12.20
	12.21
	13.45

	
	(L1,L4)
	9.47
	14.95
	14.57
	14.74
	14.81
	14.53
	14.59
	14.57
	14.58
	14.63
	14.76
	15.95

	
	(L2,L3)
	
	
	
	
	
	8.81
	8.77
	8.81
	9.50
	9.82
	9.84
	

	
	(L2,L4)
	9.31
	12.80
	12.24
	12.23
	12.45
	12.36
	12.31
	12.35
	12.39
	12.48
	12.60
	13.77

	
	(L3,L4)
	
	
	
	
	
	10.33
	10.50
	10.52
	11.02
	11.09
	11.09
	

	
	(L5,L1)
	10.30
	11.44
	8.36
	8.75
	8.70
	9.60
	9.69
	9.96
	10.74
	10.74
	10.99
	12.17

	
	(L5,L2)
	10.14
	13.63
	13.10
	13.13
	
	13.22
	13.15
	13.19
	13.30
	13.40
	13.34
	14.50

	
	(L5,L3)
	9.93
	15.07
	14.73
	14.86
	14.88
	14.63
	14.77
	14.71
	14.62
	14.76
	14.68
	16.05

	
	(L5,L4)
	9.93
	17.48
	17.04
	17.23
	17.32
	17.15
	17.11
	17.21
	16.99
	17.02
	17.27
	18.55

	
	(L6,L1)
	9.47
	9.72
	6.56
	6.72
	6.70
	7.73
	7.75
	7.79
	8.00
	8.18
	8.29
	10.38

	
	(L6,L2)
	9.31
	11.90
	10.99
	11.11
	11.19
	11.32
	11.52
	11.34
	11.47
	11.67
	11.68
	12.70

	
	(L6,L3)
	9.10
	13.35
	13.03
	13.18
	13.17
	13.00
	13.08
	13.12
	13.06
	13.02
	13.12
	14.25

	
	(L6,L4)
	9.10
	15.77
	15.46
	15.56
	15.57
	15.42
	15.53
	15.42
	15.43
	15.53
	15.56
	16.76

	
	(L7,L1)
	8.98
	8.95
	6.33
	6.32
	6.38
	7.29
	7.33
	7.43
	7.63
	7.69
	7.73
	9.61

	
	(L7,L2)
	8.82
	11.13
	9.89
	10.07
	10.04
	10.42
	10.38
	10.51
	10.78
	10.88
	10.85
	11.94

	
	(L7,L3)
	8.62
	12.58
	12.25
	12.38
	12.48
	12.13
	12.13
	12.27
	12.04
	12.33
	12.16
	13.48

	
	(L7,L4)
	8.62
	14.99
	14.68
	14.81
	14.86
	14.52
	14.63
	14.74
	14.52
	14.66
	14.66
	15.99

	VA30
	(L1,L2)
	
	
	
	
	
	7.21
	7.37
	7.39
	7.66
	7.75
	7.77
	

	
	(L1,L3)
	7.63
	9.22
	8.71
	8.81
	8.82
	9.01
	9.08
	9.16
	8.98
	9.13
	9.15
	9.88

	
	(L1,L4)
	7.63
	11.33
	11.08
	11.20
	11.23
	11.08
	11.26
	11.23
	11.10
	11.23
	11.26
	12.11

	
	(L2,L3)
	
	
	
	
	
	6.15
	6.26
	6.29
	7.18
	7.24
	7.30
	

	
	(L2,L4)
	7.47
	9.49
	8.91
	9.06
	9.11
	9.24
	9.34
	9.39
	9.25
	9.34
	9.40
	10.12

	
	(L3,L4)
	
	
	
	
	
	7.75
	7.79
	7.87
	8.12
	8.24
	8.26
	

	
	(L5,L1)
	8.40
	8.74
	6.23
	6.41
	6.61
	8.21
	8.35
	8.44
	8.60
	8.67
	8.72
	9.26

	
	(L5,L2)
	8.24
	10.30
	9.67
	9.79
	9.91
	10.09
	10.23
	10.24
	10.12
	10.20
	10.24
	10.96

	
	(L5,L3)
	8.04
	11.67
	11.50
	11.55
	11.59
	11.48
	11.57
	11.67
	11.45
	11.60
	11.65
	12.44

	
	(L5,L4)
	8.04
	13.76
	13.56
	13.71
	13.73
	13.55
	13.66
	13.78
	13.54
	13.71
	13.72
	14.66

	
	(L6,L1)
	7.63
	7.06
	3.78
	3.86
	3.88
	5.19
	5.26
	5.39
	6.84
	6.90
	6.98
	7.57

	
	(L6,L2)
	7.47
	8.64
	7.23
	7.25
	7.35
	8.37
	8.46
	8.51
	8.42
	8.54
	8.58
	9.29

	
	(L6,L3)
	7.27
	10.02
	9.74
	9.83
	9.88
	9.79
	9.93
	9.98
	9.79
	9.93
	9.99
	10.75

	
	(L6,L4)
	7.27
	12.08
	11.91
	12.02
	12.03
	11.90
	11.98
	12.07
	11.89
	11.97
	12.09
	12.96

	
	(L7,L1)
	7.19
	6.32
	3.67
	3.66
	3.67
	4.65
	4.73
	4.77
	5.72
	5.83
	5.83
	6.81

	
	(L7,L2)
	7.02
	7.91
	5.78
	5.97
	5.98
	7.50
	7.56
	7.63
	7.67
	7.79
	7.82
	8.52

	
	(L7,L3)
	6.82
	9.27
	
	8.94
	9.01
	9.06
	9.15
	9.20
	9.05
	9.15
	9.23
	9.98

	
	(L7,L4)
	6.82
	11.37
	11.13
	11.26
	11.30
	11.09
	11.26
	11.31
	11.10
	11.27
	11.32
	12.21


Table 3.2: HSDPA % gain in throughput over macro-only setting

	Channel
	User locations

(User1, User2)
	SR

Genie
	SR with IPICH
% gain

(IPICH Ec/Ior; Filtering time constant)
	HetNet % gain

	
	
	Pre-assigned nodes
	-16dB
0.5ms
	-19dB
0.5ms
	-22dB
0.5ms
	-16dB
10ms
	-19dB
10ms
	-22dB
10ms
	-16dB
100ms
	-19dB
100ms
	-22dB
100ms
	

	PA3
	(L1,L2)
	
	
	
	
	
	
	
	
	
	
	

	
	(L1,L3)
	29
	19
	21
	21
	24
	25
	26
	27
	28
	29
	38

	
	(L1,L4)
	53
	52
	53
	55
	53
	53
	54
	53
	54
	56
	64

	
	(L2,L3)
	
	
	
	
	
	
	
	
	
	
	

	
	(L2,L4)
	42
	25
	28
	29
	30
	32
	33
	36
	37
	37
	48

	
	(L3,L4)
	
	
	
	
	
	
	
	
	
	
	

	
	(L5,L1)
	14
	-3
	-4
	0
	4
	5
	5
	12
	13
	13
	20

	
	(L5,L2)
	36
	33
	30
	32
	34
	34
	36
	34
	35
	35
	44

	
	(L5,L3)
	55
	51
	52
	55
	53
	54
	55
	53
	55
	55
	64

	
	(L5,L4)
	78
	75
	76
	76
	74
	78
	79
	77
	78
	79
	88

	
	(L6,L1)
	0
	-22
	-20
	-19
	-12
	-10
	-10
	-7
	-9
	-7
	6

	
	(L6,L2)
	25
	11
	12
	13
	19
	19
	20
	23
	25
	26
	33

	
	(L6,L3)
	45
	40
	42
	44
	45
	45
	46
	45
	47
	
	56

	
	(L6,L4)
	73
	70
	73
	72
	72
	73
	73
	71
	73
	73
	84

	
	(L7,L1)
	-5
	-24
	-22
	-21
	-17
	-18
	
	-16
	-15
	-14
	2

	
	(L7,L2)
	20
	1
	4
	6
	10
	10
	13
	20
	20
	22
	31

	
	(L7,L3)
	44
	37
	38
	40
	43
	41
	43
	43
	45
	46
	56

	
	(L7,L4)
	74
	71
	71
	73
	73
	74
	75
	72
	74
	75
	85

	PB3
	(L1,L2)
	
	
	
	
	
	
	
	
	
	
	

	
	(L1,L3)
	32
	27
	28
	29
	28
	28
	29
	28
	29
	29
	42

	
	(L1,L4)
	58
	54
	56
	56
	53
	54
	54
	54
	54
	56
	68

	
	(L2,L3)
	
	
	
	
	
	
	
	
	
	
	

	
	(L2,L4)
	37
	31
	31
	34
	33
	32
	33
	33
	34
	35
	48

	
	(L3,L4)
	
	
	
	
	
	
	
	
	
	
	

	
	(L5,L1)
	11
	-19
	-15
	-16
	-7
	-6
	-3
	4
	4
	7
	18

	
	(L5,L2)
	34
	29
	29
	
	30
	30
	30
	31
	32
	32
	43

	
	(L5,L3)
	52
	48
	50
	50
	47
	49
	48
	47
	49
	48
	62

	
	(L5,L4)
	76
	72
	74
	74
	73
	72
	73
	71
	71
	74
	87

	
	(L6,L1)
	3
	-31
	-29
	-29
	-18
	-18
	-18
	-16
	-14
	-12
	10

	
	(L6,L2)
	28
	18
	19
	20
	22
	24
	22
	23
	25
	25
	36

	
	(L6,L3)
	47
	43
	45
	45
	43
	44
	44
	44
	43
	44
	57

	
	(L6,L4)
	73
	70
	71
	71
	69
	71
	69
	70
	71
	71
	84

	
	(L7,L1)
	0
	-30
	-30
	-29
	-19
	-18
	-17
	-15
	-14
	-14
	7

	
	(L7,L2)
	26
	12
	14
	14
	18
	18
	19
	22
	23
	23
	35

	
	(L7,L3)
	46
	42
	44
	45
	41
	41
	42
	40
	43
	41
	56

	
	(L7,L4)
	74
	70
	72
	72
	68
	70
	71
	68
	70
	70
	85

	VA30
	(L1,L2)
	
	
	
	
	
	
	
	
	
	
	

	
	(L1,L3)
	21
	14
	15
	16
	18
	19
	20
	18
	20
	20
	29

	
	(L1,L4)
	48
	45
	47
	47
	45
	48
	47
	45
	47
	48
	59

	
	(L2,L3)
	
	
	
	
	
	
	
	
	
	
	

	
	(L2,L4)
	27
	19
	21
	22
	24
	25
	26
	24
	25
	26
	35

	
	(L3,L4)
	
	
	
	
	
	
	
	
	
	
	

	
	(L5,L1)
	4
	-26
	-24
	-21
	-2
	-1
	0
	2
	3
	4
	10

	
	(L5,L2)
	25
	17
	19
	20
	22
	24
	24
	23
	24
	24
	33

	
	(L5,L3)
	45
	43
	44
	44
	43
	44
	45
	42
	44
	45
	55

	
	(L5,L4)
	71
	69
	71
	71
	69
	70
	71
	68
	71
	71
	82

	
	(L6,L1)
	-7
	-50
	-49
	-49
	-32
	-31
	-29
	-10
	-10
	-9
	-1

	
	(L6,L2)
	16
	-3
	-3
	-2
	12
	13
	14
	13
	14
	15
	24

	
	(L6,L3)
	38
	34
	35
	36
	35
	37
	37
	35
	37
	37
	48

	
	(L6,L4)
	66
	64
	65
	65
	64
	65
	66
	64
	65
	66
	78

	
	(L7,L1)
	-12
	-49
	-49
	-49
	-35
	-34
	-34
	-20
	-19
	-19
	-5

	
	(L7,L2)
	13
	-18
	-15
	-15
	7
	8
	9
	9
	11
	11
	21

	
	(L7,L3)
	36
	
	31
	32
	33
	34
	35
	33
	34
	35
	46

	
	(L7,L4)
	67
	63
	65
	66
	63
	65
	66
	63
	65
	66
	79


4
Conclusions

This contribution has presented analysis for spatial re-use mode of operation for combined cells with a modified proposal where a continuous IPICH is transmitted for the serving node selection. It was shown that IPICH (even at levels as low as -22 dB but with appropriately long filtering of 100ms for CQI) is very effective in obtaining the throughputs for spatial re-use mode close to spatial-reuse with a genie node selection. The maximum gains obtained are 79% while the co-channel HetNet offers up to 88% maximum gains. Note that the spatial re-use mode still has the DPICH overhead (-10 dB) that reduces the available HS power, and it causes some performance loss compared to the HetNet mode. On the other hand, there could be some benefits in terms of mobility in Hetnets. 
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Annex A
 
User placement

Note that the user geometry values are updated from [3] after removing the effect of shadowing in geometry calculation (this enables easier reproduction of the results from different companies).








Figure A.1: User placement configurations in consideration
In Fig. A.1, the macro is placed at the center of the hexagon and the LPN is placed on the line joining the macro to a hexagon’s corner. We consider 8 user locations indexed from 1-8 in Fig. A.1. Locations 1-4 are close to the LPN while locations 5-8 are distributed in the hexagon’s sector. 

For the link simulations, we require the level of signals received at each user location from the macro, the LPN and the surrounding macro-cells. For this purpose, we use a 57-cell network simulator to calculate the received Ior (macro), Ior (LPN) and the Ioc values (includes contribution from other macro-cells with 20% loading). In this network simulator, we assume a 30 dBm transmit power for the LPN-cell and use 3GPP path loss models. We define geometry (macro/LPN) as the ratio of the Ior(macro/LPN) to the Ioc, where Ioc does not include the contribution for the other cell (LPN/macro).This quantity is tabulated in Table A.1. Different path-delays between the macro and LPN result in an offset of the LPN-signal relative to the macro-signal at the user. Assuming the speed of light c, this offset 
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 denote the distances to the LPN and the macro-cell from the user. The offsets are tabulated in Table A.1 both in nano-seconds and UMTS chips (260ns/chip).
Table A.1: User geometries and propagation offsets for different placements; co-ordinates are given with reference to macro (as origin), LPN at (72 m,-125 m).
	Location 

Index
	Co-ordinates

(x,y) in meters
	Ior(macro)/Ioc 

(in dB)

previous/updated
	Ior(LPN)/Ioc

(in dB)

previous/updated
	LPN propagation offset relative to Macro (in ns)
	LPN propagation offset relative to Macro (in UMTS chips)

	L1
	(57,-99)
	19/16
	5/4
	281
	1.1

	L2
	(62,-107)
	18/15
	12/11
	343
	1.3

	L3
	(65,-112)
	17/14
	17/15
	381
	1.5

	L4
	(67,-116)
	17/14
	24/22
	412
	1.6

	L5
	(0,-83)
	24/19
	-13/-17
	0
	0

	L6
	(0,-167)
	15/14
	-10/-10
	278
	1.1

	L7
	(-72,-125)
	16/12
	-19/-21
	0
	0

	L8
	(-144,-250)
	4/-1
	-28/-32
	129
	0.5


Annex B
 
Link Simulation Parameters

Table B.1: Link simulation parameters for spatial re-use users
	Parameter
	Value
	Comments

	Macro-cell/LPN common parameters

	Transmit antennas
	1
	

	D-CPICH Ec/Ior
	-10 dB, SF=256, codes 4,5
	for demodulation

	P-CPICH Ec/Ior
	-10 dB, SF=256, code 0
	

	IPICH Ec/Ior 
	-13, -16, -19, -22 dB,

SF=256, codes 6,7
	Continuous F-PICH for CQI computation of Spatial re-use users

	P-CCPCH Ec/Ior
	-12 dB
	

	SCH Ec/Ior
	-12 dB
	

	PICH Ec/Ior
	-15 dB
	

	HS-SCCH Ec/Ior
	-12 dB


	We use genie based HS-PDSCH decoding in the simulator and not rely on HS-SCCH decoding

	HS-PDSCH Ec/Ior
	remaining
	All of the remaining power

	Macro-cell  

	PSC
	84
	

	Low power Node

	PSC
	84 


	

	User

	Receiver Type
	Type 3i
	LMMSE equalizer 

	Channel Estimation
	Based on DPICH
	

	Receive Antennas
	2
	Fading Correlation = 0

	Outer loop
	Enabled
	With 10% target BLER

	CQI feedback delay
	8 ms
	

	CQI calculation
	Based on IPICH SNR
	Post equalizer

	CQI adjustment
	None
	

	CQI feedback error
	0 %
	

	HS-PDSCH scheduling
	Variable Reference Channel based on CQI feedback
	

	Channel

	Channel Type
	PA3, PB3, VA30 
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