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1
Introduction

In this contribution, we provide a text proposal for IPICH based solution of combined cells to reduce the impact on legacy user by combined cell deployment and at the same time reap most of the gains achievable in the spatial re-use mode for combined cells.

2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7.3.5.3
IPICH based solution for combined cells
There has been some inefficiency in Spatial Reuse mode 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 section, a more robust approach to SR 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.

Thus, when legacy users are scheduled, there is a smaller reduction in the available HS power. The motivation is that CQI computation might not need the high pilot levels as data demodulation. In addition to legacy user performance in SFN mode, node selection in SR mode is elaborated using link level simulations when nodes are dynamically selected based on a network-throughput maximization rule that uses the reported CQI information. The performance is compared against the case where the nodes are statically selected by a genie (based on exact path losses). 
7.3.5.3.1 System Model
Fig. 7.3.5.3.1.A indicates the SFN mode that is the proposed mode of operation for the legacy users in a combined cell in the presence of IPICH that is discussed below. 
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Figure 7.3.5.3.1.A: Operation of combined cell during TTI when legacy user is scheduled (SFN)

Details for the SR mode with IPICH are presented below. The three different pilots are used as shown in Figure 7.3.5.3.1.B.
· 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 cell.
· 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). It should be noted that for scenarios with a large number of LPN nodes, the number of channelization codes could become a constraint for this scheme.
· 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 SR 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 7.3.5.3.1.B: SR scheme with IPICH (for CQI computation) and DPICH (for demodulation)
7.3.5.3.2
HSDPA link analysis for SFN mode (legacy user)
Throughput results are presented for the legacy user in SFN mode for different levels of IPICH -13dB, -16 dB, -19 dB and -22 dB. The location configuration and simulation assumptions are included in 7.3.5.3.4. Table 7.3.5.3.2.A shows the actual throughputs and Table 7.3.5.3.2.B the gains that can be achieved. As expected, lowering the IPICH level increases the HSDPA throughputs by increasing the available HS power. The maximum gain of SFN mode varies from 23% (with realistic propagation offsets) for an IPICH level of -22 dB and decreases to as low as 4% when IPICH is increased to -13 dB.

However, the IPICH power level also determines accuracy of cell selection. SR user throughputs are analysed for different levels of IPICH in section 7.3.5.3.3. The exact choice will possibly depend on the capabilities of SR users. 
Table 7.3.5.3.2.A: HSDPA throughput comparison between Macro-Only and Single Frequency Network (SFN) modes of operation; K indicates the application of propagation offsets

	Channel
	User location
	Macro-Only

Mbps
	SFN throughput in Mbps 

(IPICH level, propagation offsets K)

	
	
	
	-10dB K=0
	-10dB K=1
	-13dB K=0
	-13dB K=1
	-16dB K=0
	-16dB K=1
	-19dB K=0
	-19dB K=1
	-22dB K=0
	-22dB K=1

	PA3
	L1
	12.87
	12.26
	11.21
	12.69
	11.85
	12.87
	12.28
	12.94
	12.40
	
	12.55

	
	L2
	12.08
	12.12
	
	12.60
	10.52
	12.87
	11.11
	13.04
	11.46
	
	

	
	L3
	11.35
	
	9.61
	13.29
	10.70
	13.65
	11.30
	13.76
	11.64
	13.85
	11.85

	
	L4
	11.30
	15.74
	11.72
	16.31
	12.81
	16.70
	13.41
	16.88
	13.72
	16.99
	13.93

	
	L5
	15.00
	
	14.42
	14.71
	14.64
	14.77
	14.95
	14.93
	14.93
	14.93
	14.94

	
	L6
	11.35
	10.89
	
	11.07
	11.06
	11.23
	11.20
	11.30
	11.26
	11.35
	11.32

	
	L7
	9.87
	
	
	9.60
	9.59
	9.74
	9.86
	9.78
	9.78
	
	9.70

	
	L8
	2.25
	1.96
	2.00
	2.12
	2.12
	2.18
	2.18
	2.20
	2.16
	2.22
	2.22

	PB3


	L1
	9.83
	9.02
	
	9.53
	9.50
	9.78
	9.76
	9.89
	9.86
	9.94
	9.91

	
	L2
	9.55
	8.31
	
	9.11
	8.75
	9.53
	9.22
	9.79
	9.47
	9.93
	9.64

	
	L3
	9.10
	
	8.01
	9.13
	8.72
	9.77
	9.29
	10.09
	9.61
	10.25
	9.76

	
	L4
	9.10
	9.69
	9.22
	10.50
	9.98
	10.94
	10.44
	11.19
	10.73
	11.31
	10.83

	
	L5
	10.76
	10.29
	
	10.68
	10.60
	10.69
	10.70
	10.78
	10.76
	10.81
	10.81

	
	L6
	9.10
	8.60
	8.65
	8.94
	9.05
	9.05
	9.08
	9.14
	9.14
	9.16
	9.17

	
	L7
	8.15
	7.83
	
	8.02
	8.16
	8.17
	8.13
	8.20
	8.20
	8.24
	8.22

	
	L8
	1.99
	
	
	1.94
	1.95
	2.00
	2.00
	2.03
	2.07
	2.04
	2.04

	VA30


	L1
	8.00
	7.23
	7.14
	7.66
	7.59
	7.88
	7.81
	7.98
	7.94
	8.04
	7.98

	
	L2
	7.67
	6.60
	6.45
	7.26
	7.12
	7.65
	7.52
	7.88
	7.76
	8.03
	7.89

	
	L3
	7.27
	6.64
	6.55
	7.37
	7.28
	7.85
	7.72
	8.12
	8.05
	8.27
	8.19

	
	L4
	
	7.81
	7.63
	8.49
	8.32
	8.90
	8.73
	9.14
	8.95
	9.23
	9.06

	
	L5
	8.81
	8.33
	8.33
	8.56
	8.56
	8.69
	8.64
	8.76
	8.76
	8.81
	8.81

	
	L6
	7.25
	
	6.81
	7.04
	7.03
	7.15
	7.15
	7.22
	7.21
	7.25
	7.24

	
	L7
	6.37
	5.91
	5.91
	6.14
	6.14
	6.25
	6.25
	6.31
	6.31
	6.35
	6.35

	
	L8
	1.27
	1.09
	1.09
	1.17
	1.18
	1.21
	1.22
	1.24
	1.24
	1.25
	1.25


Table 7.3.5.3.2.B: HSDPA throughput gains [%]between Macro-Only and SFN modes of operation; K indicates the application of propagation offsets

	Channel
	User location
	SFN throughput % gain over macro-only

(IPICH level, propagation offsets K)

	
	
	-10 dB K=0
	10dBK=1
	-13 dB K=0
	-13 dB K=1
	16dB K=0
	-16dB K=1
	-19dB K=0
	-19dB K=1
	-22dB K=0
	22dB  K=1

	PA3
	L1
	-5
	-13
	-1
	-8
	0
	-5
	1
	-4
	
	-2

	
	L2
	0
	
	4
	-13
	7
	-8
	8
	-5
	
	

	
	L3
	
	-15
	17
	-6
	20
	0
	21
	3
	22
	4

	
	L4
	39
	4
	44
	13
	48
	19
	49
	21
	50
	23

	
	L5
	
	-4
	-2
	-2
	-2
	0
	0
	0
	0
	0

	
	L6
	-4
	
	-2
	-3
	-1
	-1
	0
	-1
	0
	0

	
	L7
	
	
	-3
	-3
	-1
	0
	-1
	-1
	
	-2

	
	L8
	-13
	-11
	-6
	-6
	-3
	-3
	-2
	-4
	-1
	-1

	PB3


	L1
	-8
	
	-3
	-3
	-1
	-1
	1
	0
	1
	1

	
	L2
	-13
	
	-5
	-8
	0
	-3
	3
	-1
	4
	1

	
	L3
	
	-12
	0
	-4
	7
	2
	11
	6
	13
	7

	
	L4
	6
	1
	15
	10
	20
	15
	23
	18
	24
	19

	
	L5
	-4
	
	-1
	-1
	-1
	-1
	0
	0
	0
	0

	
	L6
	-5
	-5
	-2
	-1
	-1
	0
	0
	0
	1
	1

	
	L7
	-4
	
	-2
	0
	0
	0
	1
	1
	1
	1

	
	L8
	
	
	-3
	-2
	1
	1
	2
	4
	3
	3

	VA30


	L1
	-10
	-11
	-4
	-5
	-2
	-2
	0
	-1
	0
	0

	
	L2
	-14
	-16
	-5
	-7
	0
	-2
	3
	1
	5
	3

	
	L3
	-9
	-10
	1
	0
	8
	6
	12
	11
	14
	13

	
	L5
	-5
	-5
	-3
	-3
	-1
	-2
	-1
	-1
	0
	0

	
	L6
	
	-6
	-3
	-3
	-1
	-1
	0
	-1
	0
	0

	
	L7
	-7
	-7
	-4
	-4
	-2
	-2
	-1
	-1
	0
	0

	
	L8
	-14
	-14
	-8
	-7
	-5
	-4
	-2
	-2
	-2
	-2


Remarks
The analysis for SFN mode of operation for combined cells in a modified scheme where continuous IPICHs are enabled for SR users' CQI computation is presented. The maximum gain of SFN mode varies from 23% (with realistic propagation offsets) for an IPICH level of -22 dB and decreases to as low as 4% when IPICH is increased to -13 dB. However, the level of IPICH depends on the node selection ability for SR users which is discussed in clause 7.3.5.3.3.
7.3.5.3.3
HSDPA link analysis for SR users using IPICH
Throughput results are presented for the SR 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. From Tables 7.3.5.3.3.A (actual throughputs) and 7.3.5.3.3.B (% gain), different schemes are evaluated.  

· 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 SR 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 SR with genie node selection is obtained. This is 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 SR (with IPICH) throughputs by improving the robustness to node selection.

· Decrease in IPICH_Ec/Ior is expected to have two effects for SR users: increase the available HS power, decrease reliability of node selection. A slight improvement in performance suggests 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 7.3.5.3.3.A: 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 7.3.5.3.3.B: 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
	

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

	
	(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

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

	
	(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

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

	
	(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


Remarks
This subsection presented analysis for SR 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 effective in obtaining the throughputs for SR mode close to SR 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 SR 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. 
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on the IPICH based combined cells solution as presented in this contribution for inclusion in the Combined Cells Technical Report [2].
4
References

[1] RP-121436, "Proposed SID: Study on UMTS Heterogeneous Networks”, Huawei,  HiSilicon, Qualcomm Incorporated, Ericsson, ST-Ericsson, Telecom Italia, Teliasonera, Orange, Telefonica, Nokia Siemens Networks
[2] R1- 124624, “Skeleton of UMTS Heterogeneous Networks Technical Report”, Huawei, HiSilicon

[3] R1-135785, “Impact of Combined cells with IPICH on legacy users”, Qualcomm.
[4] R1-135786, “Performance of Spatial Re-use with IPICH”, Qualcomm.
