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1.0
Introduction

The following are Tensorcomm’s simulation results for Type 2i and Type 2 single antenna receivers for the simulation assumptions defined in Appendix A and the agreed DIP values defined in [2]. Two sets of results are presented, the first are with the old DIPs and simulation assumptions to validate the receiver against previous type2i results and the second set of results are with the new DIPs and simulation assumptions.
2.0 Simulation results

The first set of results is presented to demonstrate that the Type 2i/2 receiver used is calibrated to previous type2 results submitted to RAN4 (see [3] and [4]). The Type 2i/2 simulations were run with the original DIPs (median DIPs) and the simulation assumptions are therefore different from those currently in use for the Type3i/3 simulations. Only Ior/Ioc = 0 and 5 dB geometries and Hset6 are included for calibration. Table 1 shows the DIPs used for these initial calibration simulations and Tables 2 & 3 are the throughput and gain numbers.

Table 1 : Original DIPs for Type2i/2

	 
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	G (Ior/Ioc) = 0, 5dB
	-4.2
	-7.5
	-10.5
	-12.6
	-14.4


Table 2 : Original Type2i/2 Throughput (Kbps) and Gain for channel VA30 with HSet6

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = 0 dB
	65
	748
	96
	841
	0
	74
	0
	104
	1.48
	1.12
	N/A
	1.41

	Ior/Ioc = 5 dB
	996
	1596
	1051
	1631
	248
	1364
	291
	1425
	1.06
	1.02
	1.17
	1.04


Table 3 : Original Type2i/2 Throughput (Kbps) and Gain for channel PB3 with HSet6

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = 0 dB
	160
	725
	205
	803
	12
	203
	14
	258
	1.28
	1.11
	1.17
	1.27

	Ior/Ioc = 5 dB
	940
	1544
	998
	1629
	440
	1313
	474
	1396
	1.06
	1.06
	1.08
	1.06


Tables 5, 6, 7 & 8 give the link-level throughput and gains for FRC Hset6 and Hset3, for VA30 and PB3 channels, for the new DIPs and simulation conditions. The differences here from those in Tables 2 and 3 are that the channel estimates are ideal (as per agreed upon simulation assumptions in [2]) , Ior/Ioc of –3dB is included, and the DIPs have changed to reflect those agreed upon using the averaged throughput methodology. Note that the DIP values (in Table 4) are still those derived using the 3/3i as a reference as opposed to another set of DIPs using the 2/2i as reference receivers.

Table 4 : New DIP values (from [2])

	 
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	G (Ior/Ioc) = 0 dB
	-2.75
	-7.64
	-8.68
	-13.71
	-14.59

	G (Ior/Ioc) = -3dB
	-4.37
	-6.21
	-9.25
	-11.65
	-13.75


Table 5 : Throughput (Kbps) and Gain for channel VA30 with HSet6

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = -3 dB
	1
	168
	4
	275
	0
	0
	0
	3
	4.00
	1.64
	N/A
	N/A

	Ior/Ioc = 0 dB
	87
	757
	243
	1023
	0
	99
	1
	295
	2.79
	1.35
	N/A
	2.98


Table 6 : Throughput (Kbps) and Gain for channel PB3 with HSet6

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = -3 dB
	11
	269
	17
	367
	0
	16
	0
	17
	1.55
	1.36
	N/A
	1.06

	Ior/Ioc = 0 dB
	169
	707
	333
	942
	13
	223
	22
	441
	1.97
	1.33
	1.69
	1.98


Table 7 : Throughput (Kbps) and Gain for channel VA30 with HSet3

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = -3 dB
	91
	466
	150
	531
	0
	107
	1
	176
	1.65
	1.14
	N/A
	1.64

	Ior/Ioc = 0 dB
	389 
	701
	517
	805
	 58
	521 
	159
	710
	1.33
	1.15
	2.74
	1.36


Table 8 : New Throughput (Kbps) and Gain for channel PB3 with HSet3

	RX Type
	2
	2
	2i
	2i
	2
	2
	2i
	2i
	Gain
	Gain
	Gain
	Gain

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	QPSK
	QPSK
	16QAM
	16QAM

	Ec/Ior (dB)
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3
	-6
	-3

	Ior/Ioc = -3 dB
	140
	433
	187
	494
	8
	185
	11
	259
	1.34
	1.14
	1.38
	1.40

	Ior/Ioc = 0 dB
	358
	 659
	475
	781
	124
	490 
	234
	663
	1.33
	1.19
	1.89
	1.35


3.0 CONCLUSION

The first set of results show the Type2i receiver used here falls within the range of previously reported throughputs and gains for Type2i (see [3] and [4]).

The second set of results using the modified DIPs show that there are reasonable gains to be achieved from interference cancellation on single antenna receivers, and these gains are similar to the gains that have been presented for Type3/3i receivers.
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Appendix A 
Simulation assumptions

	Parameter
	Explanation/Assumption

	Chip Rate
	3.84 Mcps

	OCNS Codes & Physical Channels
	See [1]

	Receiver Structure
	Types 2 and 2i LMMSE receivers. The Direct matrix inversion is approximated using an iterative gradient algorithm.

	AWGN Noise Variance
	Known by receiver

	Channel Estimation
	Ideal

	Number of samples per chip
	2

	Propagation Conditions
	VA30, PB3: rays placed at nearest ½ chip

	Number of bits in AD converter
	Floating point simulations

	AGC
	Off

	HS-DSCH
	FRC H-Set 6 & H-Set 3
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