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Introduction

The purpose of this document is to provide simulation assumptions and test cases for 1.28Mcps TDD 64QAM.DL.
UE Categories and FRC
One contribution [1] introduces UE categories approved at TSG-RAN WG2#62 meeting for 1.28Mcps TDD 64 QAM DL. We can use these UE categories as a working assumption to initiate the discussion on test cases and simulation assumptions. The UE categories can be seen in table 1. 
Table 1 UE-Categories supporting 64-QAM

	HS-DSCH category
	Maximum number of HS-DSCH codes per timeslot
	Maximum number of HS-DSCH timeslots per TTI
	Maximum number of HS-DSCH transport channel bits that can be received within an HS-DSCH TTI
	Total number of soft channel bits

	Category 1
	16
	2
	2788
	11264

	Category 2
	16
	2
	2788
	22528

	Category 3
	16
	2
	2788
	33792

	Category 4
	16
	2
	5600
	22528

	Category 5
	16
	2
	5600
	45056

	Category 6
	16
	2
	5600
	67584

	Category 7
	16
	3
	8416
	33792

	Category 8
	16
	3
	8416
	67584

	Category 9
	16
	3
	8416
	101376

	Category 10
	16
	4
	11226
	45056

	Category 11
	16
	4
	11226
	90112

	Category 12
	16
	4
	11226
	135168

	Category 13
	16
	5
	14043
	56320

	Category 14
	16
	5
	14043
	112640

	Category 15
	16
	5
	14043
	168960

	Category 16
	16
	4
	16856
	67584

	Category 17
	16
	4
	16856
	135168

	Category 18
	16
	4
	16856
	202752

	Category 19
	16
	5
	21075
	84480

	Category 20
	16
	5
	21075
	168960

	Category 21
	16
	5
	21075
	253440


Categories from 16 to 21 are a straightforward extension of Categories 10 and 13, based on the fact that 50% increased bitrates and the number of bits increased from 4 to 6 per symbol when increasing the modulation order from 16 to 64.  
Simulation Assumptions
The performance requirements for HSDPA can be found in chapter 9 of TS 25.102. We suggest to re-use or refer to the previous simulation scenarios as much as possible. General simulation assumptions can be seen in table 2 [2].
1) General Simulation Assumptions
Table 2: Simulation parameters for TDD HSDPA receiver testing
	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	1.28 Mcps

	RX AGC
	OFF

	Transmit diversity
	OFF

	Receiver antenna diversity
	OFF

	Numerical precision
	Floating point simulation

	Fast fading model 
	Jakes spectrum

	Oversampling 
	4

	Channel ray mapping
	shifted to nearest multiple of the sampling rate

	RRC Pulse shaping filter 
	Yes

	Receiver 
	MMSE JD receiver

	Channel estimation
	Ideal multipath delay estimation and joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298, based on correlation to obtain the complex amplitudes for the path.

	Midamble
	Common midamble 

	Channel coding
	As specified in RAN1 specifications. 

	Number HS-DSCH transport channels
	1

	Tails bits 
	6 per RSC encoder

	Turbo decoding 
	MaxLogMap – 4 iterations

	Input to turbo decoder
	Soft

	First rate matching stage
	as specified in TS25.222

	Second rate matching stage
	as specified in TS25.222

	Max number of transmissions per H-ARQ process
	4

	HARQ bit collection, Interleaving and physical channel segmentation 
	As specified in RAN1 specifications.

	Propagation model
	AWGN

Pedestrian A at 3 km/h

Pedestrian B at 3 km/h

Vehicular A at 30 km/h 


	HS-DSCH packet loss probability due to HS-SCCH 
	0%. HS-SCCH is not simulated. 

	HS-SICH channel
	Error free reception of ACK/NACK report. Not simulated

	CQI report
	Not used.

	HARQ process
	ON but fixed transport block size, fixed modulation scheme

	Redundancy and constellation version coding
	see section 2.4


2) Bit mapping and channelization for HS-DSCH Fixed Reference Channel
2.1) Category 16 UE 
The following bit mapping for 64QAM is proposed. 
Table 3 - HS-DSCH fixed reference channel for category 16 UE
	Parameter
	Unit
	Value

	Modulation
	-
	64QAM

	Maximum information bit throughput
	Mbps
	1.698

	Number of HARQ Processes
	Processes
	4 

	Information Bit Payload (
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	Bits
	8490

	Number Code Blocks
	Blocks
	2

	Total Available of Soft Channel bits  in UE
	Bits
	

	Number of Soft Channel bit per HARQ Proc.
	Bits
	

	Number of coded bits per TTI
	Bits
	14784

	Coding Rate
	-
	0.57

	Number of HS-DSCH Timeslots
	Slots
	 4

	Number of HS-PDSCH codes per TS
	Codes
	14 

	Spreading factor
	SF
	16


Table 4- Channelization code allocation for fixed reference channel 
	Parameters
	Unit
	Category 1-reference channel

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)

1(i(14

	DPCHo Channelization Codes*
	C(k,Q)
	-


Table 5 – Power distribution for HS-DSCH timeslots 
	Physical Channel
	Unit
	Value

	Modulation
	-
	64QAM

	Number of TS
	-
	4

	Number of DPCHo
	-
	0

	Number of HS-PDSCH codes 
	-
	14

	DPCH0i_Ec/Ior
	dB
	-

	HS-PDSCHi_Ec/Ior 
	dB
	-11.46
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	dB
	18 


2.2) Category 19 UE 

The following bit mapping for 64QAM is proposed. 
Table 6 - HS-DSCH fixed reference channel for category 19 UE
	Parameter
	Unit
	Value

	Modulation
	-
	64QAM

	Maximum information bit throughput
	Mbps
	2.0478

	Number of HARQ Processes
	Processes
	4 

	Information Bit Payload (
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)
	Bits
	10239

	Number Code Blocks
	Blocks
	3

	Total Available of Soft Channel bits  in UE
	Bits
	

	Number of Soft Channel bit per HARQ Proc.
	Bits
	

	Number of coded bits per TTI
	Bits
	18480

	Coding Rate
	-
	0.55

	Number of HS-DSCH Timeslots
	Slots
	 5

	Number of HS-PDSCH codes per TS
	Codes
	14 

	Spreading factor
	SF
	16


Table 7- Channelization code allocation for fixed reference channel 
	Parameters
	Unit
	Category 1-reference channel

	HS-PDSCH Channelization Codes*
	C(k,Q)
	C(i,16)

1(i(14

	DPCHo Channelization Codes*
	C(k,Q)
	-


Table 8 – Power distribution for HS-DSCH timeslots 
	Physical Channel
	Unit
	Value

	Modulation
	-
	64QAM

	Number of TS
	-
	5

	Number of DPCHo
	-
	0

	Number of HS-PDSCH codes 
	-
	14

	DPCH0i_Ec/Ior
	dB
	-

	HS-PDSCHi_Ec/Ior 
	dB
	-11.46
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	dB
	18


3) Simulation parameters for HS-DSCH Variable Reference Channel
3.1) Category 16 UE 

The following tables provide simulation parameters for variable reference channel.

Table 9 - HS-DSCH variable reference channel for category 16 UE
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	HS-PDSCH Modulation and TBS
	-
	*

	Scrambling code and basic midamble code Number **
	-
	1

	Number of TS
	-
	4

	Number of DPCHo
	-
	0

	Number of HARQ Process
	-
	4

	Number of transmission
	-
	1

	Redundancy and constellation version coding sequence
	Xrv
	0

	HS-DSCH Channelization Codes**
	C(k,Q)
	C(i,16)

1(i(10

	HS-DSCHi_Ec/Ior
	dB
	-10

	Ioc
	dBm
	-60

	* Note 1
As requested by the last received CQI report

**Note 2
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
***Note 3
If the indicated CQI is 0, the Node-B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously used.


3.2) Category 19 UE 

The following tables provide simulation parameters for variable reference channel.

Table 10 - HS-DSCH variable reference channel for category 19 UE
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	HS-PDSCH Modulation and TBS
	-
	*

	Scrambling code and basic midamble code Number **
	-
	1

	Number of TS
	-
	5

	Number of DPCHo
	-
	0

	Number of HARQ Process
	-
	4

	Number of transmission
	-
	1

	Redundancy and constellation version coding sequence
	Xrv
	0

	HS-DSCH Channelization Codes**
	C(k,Q)
	C(i,16)

1(i(10

	HS-DSCHi_Ec/Ior
	dB
	-10

	Ioc
	dBm
	-60

	* Note 1
As requested by the last received CQI report

**Note 2
Refer to TS 25.223 for definition of channelization codes, scrambling code and basic midamble code.
***Note 3
If the indicated CQI is 0, the Node-B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously used.


Simulation procedure is directly cited from [3].
Summary
Important differences of simulation assumptions between 1.28 Mcps 64QAM and 16QAM/QPSK include the followings:
For fixed reference measurement channel,

1. In 64QAM, “Number of HS-PDSCH codes per TS” is 14, rather than 12 in 16QAM, or 10 in QPSK.
2. In 64QAM, 
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 is 18dB, rather than 15dB in 16QAM, or 10dB in QPSK.
3. And of cause, “Information Bit payload” is bigger in 64QAM than in 16QAM and QPSK.
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