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1 Introduction
In RAN4#50bis the impact of MIMO for 1.28Mcps TDD was discussed in [1].  In this contribution we present the simulation assumptions and results of CQI reporting accuracy under AWGN for single stream transmission and static orthogonal propagation condition for dual-stream transmission.
2 Simulation Assumptions

2.1 Methodology
The testing purpose and method had been explained in [1] and is basically the same to [2]. 

Only one transmit antenna was used for single stream transmission and PARC scheme was used to test dual-stream transmission. The propagation condition for single stream transmission is AWGN and the static orthogonal propagation condition for dual-stream transmission is a Hadamard matrix 
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. The test setup was illustrated in Figure1. 

In addition, it should be noted that the Ior_hat is measured in each receiver antenna and is equal to Ior in the simulation similar to the test of for HS-DSCH in [3]. 
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Figure 1: Test setup under MIMO Dual Stream Static Orthogonal Conditions
2.2 New UE Categories

There are a total of 6 new categories were introduced in [4] for 1.28Mcps TDD MIMO and were listed in Table 1 , simulations will be done for each one of them. 
Table 1: New categories introduced for 1.28Mcps MIMO capable UE
	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
	Supported modulations without MIMO operation
	Supported modulations simultaneous with MIMO operation

	…(omitted)…

	Category 25
NOTE 1
	16
	3
	12636
	152064
	QPSK,16QAM,
64QAM
	--

	
	
	
	8416
	202752
	--
	QPSK,16QAM

	Category 26
NOTE 2
	16
	4
	16856
	202752
	QPSK,16QAM,
64QAM
	--

	
	
	
	11226
	270336
	--
	QPSK,16QAM

	Category 27
NOTE 3
	16
	5
	21076
	253440
	QPSK,16QAM,
64QAM
	--

	
	
	
	14043
	337920
	--
	QPSK,16QAM

	Category 28
	16
	3
	12636
	304128
	QPSK,16QAM,
64QAM
	QPSK,16QAM,
64QAM

	Category 29
	16
	4
	16856
	405504
	
	

	Category 30
	16
	5
	21076
	506880
	
	


2.3 Assumptions

The general simulation assumptions are listed in Table 2. Most of them are similar to [5] but some differences exist mainly because the dual-antenna in UE. The additional parameters for various categories are listed in Table 3 and Table 4.

Table 2: Simulation assumptions of CQI reporting for 1.28Mcps MIMO capable UE
	Parameter


	Assumption

	Carrier Frequency
	2 GHz

	Chip rate
	1.28 Mcps

	RX AGC
	OFF

	Transmit antenna
	1 antenna per stream

	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

	Number of UE antennas
	2

	Channel estimation
	Realistic

	Midamble
	Single Stream: Default midamble
Dual Stream: Special Default 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
	1

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

	Propagation model
	Single Stream: AWGN,

Dual Stream: Static Orthogonal


Table 3: Parameters for category 25-27
	Parameter
	Unit
	Category 25
	Category 26
	Category 27

	HS-PDSCH Modulation and TBS
	-
	*

	Scrambling code and basic midamble code Number **
	-
	1

	Number of TS
	-
	3
	4
	5

	Number of DPCHo
	-
	0

	Number of HARQ Process perstream
	-
	4

	Number of transmission
	-
	1

	Redundancy and constellation version coding sequence
	Xrv
	QPSK: {0}; 16QAM:{6}

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

1(i(16

	HS-DSCHi_Ec/Ior
	dB
	-12.04

	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.


Table 4: Parameters for category 29-30
	Single StreamParameter
	Unit
	Category 28
	Category 29
	Category 30

	HS-PDSCH Modulation and TBS
	-
	*

	Scrambling code and basic midamble code Number **
	-
	1

	Number of TS
	-
	3
	4
	5

	Number of DPCHo
	-
	0

	Number of HARQ Process perstream
	-
	4

	Number of transmission
	-
	1

	Redundancy and constellation version coding sequence
	Xrv
	QPSK: {0}; 16QAM:{6}; 64QAM:{0} 

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

1(i(16

	HS-DSCHi_Ec/Ior
	dB
	-12.04

	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
Simulation Results
In this section the simulation results is presented in Table 5 and Table 6.

Table 5: CQI simulation results for category 25-27 (support QPSK and 16QAM)
	UE

Category
	Ior/Ioc
dB
	Single Stream
	Ior/Ioc
dB
	Dual Stream – 1st Stream
	DualStream – 2nd Stream

	
	
	Median(1
	Median (2
	
	Median
(1
	Median
(2
	Median
(1
	Median
(2

	25
	12
	100.00%
	100.0%
	15
	92.9%
	99.4%
	92.6%
	99.0%

	
	8
	100.00%
	100.0%
	10
	89.2%
	98.6%
	89.4%
	98.7%

	
	4
	90.66%
	95.0%
	5
	88.9%
	99.9%
	88.0%
	99.5%

	26
	12
	100.0%
	100.0%
	15
	92.1%
	99.5%
	92.5%
	99.2%

	
	8
	100.0%
	100.0%
	10
	90.8%
	99.0%
	90.9%
	99.3%

	
	4
	91.4%
	93.2%
	5
	82.9%
	99.3%
	82.1%
	99.1%

	27
	12
	100.0%
	100.0%
	15
	92.7%
	100.0%
	92.5%
	99.9%

	
	8
	100.0%
	100.0%
	10
	93.8%
	99.4%
	95.3%
	99.7%

	
	4
	88.5%
	92.5%
	5
	87.6%
	99.7%
	87.5%
	99.9%


Table 6: CQI simulation results for category 28-30 (support QPSK, 16QAM and 64QAM)
	UE

Category
	Ior/Ioc
dB
	Single Stream
	Ior/Ioc
dB
	Dual Stream – 1st Stream
	DualStream – 2nd Stream

	
	
	Median(1
	Median (2
	
	Median
(1
	Median
(2
	Median
(1
	Median
(2

	28
	18
	92.4%
	99.3%
	18
	84.0%
	99.6%
	82.6%
	99.3%

	
	16
	84.7%
	99.8%
	15
	72.5%
	92.7%
	73.3%
	94.4%

	29
	18
	83.3%
	100.0%
	18
	92.1%
	99.5%
	92.4%
	99.4%

	
	16
	82.4%
	99.7%
	15
	92.9%
	99.4%
	94.7%
	99.8%

	30
	18
	92.0%
	99.8%
	18
	91.6%
	99.5%
	92.4%
	99.9%

	
	16
	92.6%
	99.4%
	15
	85.3%
	99.7%
	83.5%
	99.6%


4
Conclusion
This document presents simulation assumptions and results for CQI reporting accuracy for 1.28Mcps TDD MIMO capable UE. Based on the simulation results, it is proposed to use 8dB for single stream transmission and 10dB for dual stream transmission as test points for category 25-27, and use 16dB for single stream transmission and 18dB for dual stream transmission as test points.
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