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1 Introduction
The simulation assumption and the demodulation requirements set for the PDSCH for the 1.28Mcps TDD Type 1 UE were agreed in [1][2]. At previous Adhoc#3 meeting, the simulation results of HS-PDSCH with QPSK modulation were presented in [3]. In this contribution, we provide some simulation results of HS-PDSCH with 16QAM and 64QAM modulations based on the agreed assumption [1] and performance requirements set in [2].  
2 Simulation Results
16 QAM for Category 10 UE

As agreed in the performance requirements set [2], the simulation need for deriving the performance requirements for the LCR TDD type 1 UE only covers the UE category of the 10, 19-21. In the following, the simulations results of HS-PDSCH channel with 16 QAM and 64QAM modulations are presented. 
The test parameters utilized for the simulation of Category 10 UE with spreading factor 16 for 16QAM modulation is outlined in the Table 1 using the fixed reference measurement channels for 16QAM modulation in sections A.3.2.4.2 in 25.102 [3]. The simulation results for the category 10 UE using spreading factor 16 are specified in the table 2 based on the curves shown in the figure 1. 

Table 1: Test parameters for fixed reference measurement channel
	Parameters
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	HS-PDSCH Modulation
	-
	16QAM

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)
i=1..12

	Redundancy and constellation version coding sequence
	-
	{6,2,1,5}
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	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:
For multi-carrier reception, it refers to the interference power on each carrier.


Figure 1: The simulation results of the HS-PDSCH of category 10 with SF=16 and 16 QAM 
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Table 2: The Simulation Results for HS-DPSCH category 10 with SF=16 and 16QAM
	Test Number
	Propagation conditions
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[dB](Note1)
	R (Throughput) [kbps](Note2)

	5
	PA3
	15
	773.69

	6
	PB3
	15
	782.16

	7
	VA30
	15
	781.87

	8
	VA120
	15
	781.63


The fixed reference channel in the Section A.3.2.11.2 of 25.102 [3] (used for category 26) is adopted for the simulation of Category 10 UE with two receiver antennas using spreading factor 1 and 16QAM modulation, and the corresponding FRC is outlined in the Table 4. The simulation results for the category 10 UE using spreading factor 16 are specified in the table 5 based on the curves shown in the figure 2.
Table 3: Test parameters for fixed reference measurement channel
	Parameters
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	HS-PDSCH Modulation
	-
	16QAM

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(1,1)

	Redundancy and constellation version coding sequence
	-
	{6,2,1,5}
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	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:
For multi-carrier reception, it refers to the interference power on each carrier.


Table 4: Reference Measurement Channel for Category 19-21 UE with two antenna (Category 26 (16QAM))
	Parameter
	Unit
	Value

	Modulation
	-
	16QAM

	Combined Nominal Avg. Inf. Bit Rate
	Mbps
	1452.8

	Nominal Avg. Inf. Bit Rate per stream
	kbps
	1452.8

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (
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)
	Bits
	7264

	Number Code Blocks
	Blocks
	2

	Number of Soft Channel bit per HARQ Proc.
	Bits
	33792

	Number of coded bits per TTI
	Bits
	11264

	Coding Rate
	-
	0.645

	Number of HS-DSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	 1

	Spreading factor
	SF
	 1

	Note: 
For UE support SF=1 only in dual stream transmission, both the number of HS-PDSCH codes per TS and spreading factor in the FRC should be changed to 1.


Figure 2: The simulation results of the HS-PDSCH of category 10 with SF=1 and 16QAM 
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Table 5: The Simulation Results for HS-DPSCH category 10 with SF=1 and 16QAM
	Test Number
	Propagation conditions
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	R (Throughput) [kbps](Note2)

	1
	PA3
	15
	1400.3

	2
	PB3
	15
	1418.2

	3
	VA30
	15
	1393

	4
	VA120
	15
	1216.2


64 QAM for Category 19-21 UE

The test parameters utilized for the simulation of Category 19-21 UE with spreading factor 16 for 64QAM modulation is outlined in the Table 6 using the fixed reference measurement channels for 64QAM modulation in sections A.3.2.7.2 in 25.102 [3]. The simulation results for the category 19-21 UE using spreading factor 16 are specified in the table 7 based on the curve shown in the figure 3. 

Table 6: Test parameters for fixed reference measurement channel
	Parameters 
	Unit 
	Test 1 (Category 19-21)

	HS-PDSCH Modulation 
	-
	64QAM 

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS 
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)
i=1..14

	Redundancy and constellation version coding sequence 
	-
	{6,5,4,0}
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	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:   For multi-carrier reception, it refers to the interference power on each carrier.


Figure 3: The simulation results of the HS-PDSCH of category 10 with SF=16 and 16 QAM 
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Table 7: The Simulation Results for HS-DPSCH category 19-21 with SF=16 and 64QAM
	Test Number
	Propagation conditions
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	1
	PA3
	18
	1592.6


The fixed reference channel in the Section A.3.2.14.1 of 25.102 [3] (used for category 29) is adopted for the simulation of Category 19-21 UE with two receiver antennas using spreading factor 1 and 16QAM modulation, and the corresponding FRC is outlined in the Table 9. The simulation results for the category 19-21 UE using spreading factor 16 are specified in the table 10 based on the curve shown in the figure 4.
Table 8: Test parameters for fixed reference measurement channels

	Parameters 
	Unit 
	Test 2 (Category 19-21)

	HS-PDSCH Modulation 
	-
	64QAM 

	Scrambling code and basic midamble code number*
	-
	1

	Number of TS 
	-
	4

	Number of Hybrid ARQ processes
	-
	4

	Maximum number of Hybrid ARQ transmissions
	-
	4

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(1,1)

	Redundancy and constellation version coding sequence 
	-
	{6,5,4,0}
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	*Note:
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
**Note:   For multi-carrier reception, it refers to the interference power on each carrier.


Table 9: Reference Measurement Channel for Category 19-21 UE with Two antenna ( Category 29 (64QAM))
	Parameter
	Unit
	Value

	Modulation
	-
	64QAM

	Combined Nominal Avg. Inf. Bit Rate
	Mbps
	2.0848

	Nominal Avg. Inf. Bit Rate per stream
	kbps
	2084.8

	Number of HARQ Processes
	Processes
	4

	Information Bit Payload (
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)
	Bits
	10424

	Number Code Blocks
	Blocks
	3

	Number of Soft Channel bit per HARQ Proc.
	Bits
	50688

	Number of coded bits per TTI
	Bits
	16896

	Coding Rate
	-
	0.617

	Number of HS-DSCH Timeslots
	Slots
	4

	Number of HS-PDSCH codes per TS
	Codes
	 1

	Spreading factor
	SF
	 1

	Note: 
For UE support SF=1 only in dual stream transmission, both the number of HS-PDSCH codes per TS and spreading factor in the FRC should be changed to 1.


Figure 4: The simulation results of the HS-PDSCH of category 19-21 with SF=1 and 64QAM 
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Table 10: The Ior/Ioc requirements for HS-DPSCH category 10 with SF=1 and 16QAM
	Test Number
	Propagation conditions
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	1
	PA3
	18
	1953.45


3 Conclusion

In this contribution we present some simulation results for the HS-PDSCH category 10 and category 19-21 LCR TDD type 1 UE with 16QAM and 64QAM modulations in different propagation conditions. 
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