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1
Introduction
In last RAN4 meeting, companies were invited to supply simulation results for several scenarios as list below:
· 4 TX transmit diversity: 10MHz, QPSK 1/3, ETU70, 4x2, low, 70%

· 2 TX 64QAM dual-layer: 10MHz 64QAM 1/2, EPA5, 2x2 low, 70%

· 4 TX 64QAM dual-layer: results for the following two

· Alt 1: 10MHz 64QAM 3/4, EPA5, 4x2 low, 70%

· Alt 2: 10MHz 64QAM 1/2, EPA5, 4x2 low, 70%”

· 2 TX PDCCH/PCFICH TX diversity: 10MHz, 4CCE, EVA70, 2x2 low, 1% error rate

· 2 TX PHICH TX diversity: 10MHz, EVA70, 2x2 low, 0.1% error rate

In this contribution, we supply simulation results for such scenarios and give our recommendations for the choice of new Rel-9 performance test cases.
2
Analysis
Simulation Assumption
Common simulation assumptions are list below:

· Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
· Tx EVM 6%

· Maximum number of HARQ transmissions : 4
· Redundancy version sequence : {0,1,2,3} for QPSK and 16QAM, {0,0,1,2} for 64QAM
· PMI feedback delay: If the UE reports in an available uplink reporting instance at sub frame SF#n (based on PMI estimation at a downlink SF not later than SF#(n-4)), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Additional test cases for TDD
The additional performance test cases for TDD are list below. All of these test cases except 4Tx transmit diversity require to specify new reference channels. We give our proposed reference channel number for these new test cases in table 1, the additional reference channel for TDD are supplied in the annex A.
Table 1: Addition Rel-9 performance test cases for TDD 
	Scenarios Description
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Antenna Configuration and Correlation

	4Tx transmit diversity
	10MHz QPSK 1/3
	R.13 TDD
	ETU70
	4x2 Low

	2Tx Dual-layer CL-SM
	10MHz 64QAM 1/2
	[R.31 TDD]
	EPA5
	2x2 Low

	4Tx Dual-layer CL-SM Alt1
	10MHz 64QAM 3/4
	[R.32-a TDD]
	EPA5
	4x2 Medium

	4Tx Dual-layer CL-SM Alt2
	10MHz 64QAM 3/4
	[R.32-b TDD]
	EPA5
	4x2 Low

	2Tx PDCCH/PCFICH transmit diversity
	10MHz 
	[R.33 TDD]
	EVA70
	2x2 Low

	2Tx PHICH transmit diversity
	10MHz
	[R.34 TDD]
	EVA70
	2x2 Low


Simulation Results
Both of alignment results and impairment results are given in the annex. Alignment results for the required SNR at the reference point are also summarized in the table 2 below. Based on the simulation results, we conclude that the alternative 2 for 4 Tx Dual-layer CL-SM is preferred from the implementation point. 
Table 2 Required SNR at reference point
	Scenarios Description
	Reference Values

	
	SNR [dB]
	Reference Point

	4Tx transmit diversity
	-2.9
	70% TP

	2Tx Dual-layer CL-SM
	16.4
	70% TP

	4Tx Dual-layer CL-SM Alt1
	21.9
	70% TP

	4Tx Dual-layer CL-SM Alt2
	12.9
	70% TP

	2Tx PDCCH/PCFICH transmit diversity
	-2.9
	1% Pm-dsg 

	2Tx PHICH transmit diversity
	2.0
	0.1% Pm-an 


3 Conclusion
In this contribution，we provide both impairment and alignment simulation results for TDD additional rel-9 demodulation tests. And reference channels for additional test cases of TDD were given in annex as a reference for simulation.
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Annex A

A.3.4.2.1
Two antenna ports

Table A.3.4.2.1-1: Fixed Reference Channel two antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.10 TDD
	R.11 TDD
	[R.11-1 TDD]
	R.11-2 TDD
	R.30 TDD
	R.31

TDD

	Channel bandwidth
	MHz
	10
	10
	10
	5
	20
	10

	Allocated resource blocks
	
	50
	50
	50
	25
	100
	50

	Uplink-Downlink Configuration (Note 3)
	
	1
	1
	1
	1
	1
	1

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	4+2
	4+2

	Modulation
	
	QPSK
	16QAM
	16QAM
	16QAM
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	1/2
	1/2
	1/2
	1/2

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	4392
	12960
	12960
	5736
	25456
	19848

	  For Sub-Frames 1,6
	
	3240
	9528
	9528
	5160
	22920
	15840

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	4392
	12960
	n/a
	4968
	25456
	n/a

	Number of Code Blocks per Sub-Frame
(Note 4)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	3
	3
	1
	5
	4

	  For Sub-Frames 1,6
	
	1
	2
	2
	1
	4
	3

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	
	1
	3
	n/a
	1
	5
	n/a

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	13200
	26400
	26400
	12000
	52800
	39600

	  For Sub-Frames 1,6
	
	10656
	21312
	21312
	10512
	42912
	31968

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	n/a

	  For Sub-Frame 0
	Bits
	12528
	25056
	n/a
	10656
	51456
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	1.966
	5.794
	4.498
	2.676
	12.221
	7.138

	UE Category
	
	1-5
	2-5
	2-5
	1-5
	2-5
	2-5

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
Note 2:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 3:
As per Table 4.2-2 in TS 36.211 [4]

Note 4:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




A.3.4.2.2
Four antenna ports

Table A.3.4.2.2-1: Fixed Reference Channel four antenna ports
	Parameter
	Unit
	Value

	Reference channel
	
	R.12 TDD
	R.13 TDD
	R.14 TDD
	R.32-a TDD
	R.32-b TDD
	

	Channel bandwidth
	MHz
	1.4
	10
	10
	10
	10
	

	Allocated resource blocks
	
	6
	50
	50
	50
	50
	

	Uplink-Downlink Configuration (Note 4)
	
	1
	1
	1
	1
	1
	

	Allocated subframes per Radio Frame (D+S)
	
	4+2
	4+2
	4+2
	4+2
	4+2
	

	Modulation
	
	QPSK
	QPSK
	16QAM
	64QAM
	64QAM
	

	Target Coding Rate
	
	1/3
	1/3
	1/2
	3/4
	1/2
	

	Information Bit Payload
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	408
	4392
	12960
	28336
	18336
	

	  For Sub-Frames 1,6
	Bits
	n/a
	3240
	9528
	22920
	15840
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	208
	4392
	 n/a
	 n/a
	 n/a
	

	Number of Code Blocks per Sub-Frame
(Note 5)
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	
	1
	1
	3
	5
	3
	

	  For Sub-Frames 1,6
	
	n/a
	1
	2
	4
	3
	

	  For Sub-Frame 5
	
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	
	1
	1
	 n/a
	 n/a
	 n/a
	

	Binary Channel Bits Per Sub-Frame
	
	
	
	
	
	
	

	  For Sub-Frames 4,9 
	Bits
	1248
	12800
	25600
	38400
	38400
	

	  For Sub-Frames 1,6
	
	n/a
	10256
	20512
	30768
	30768
	

	  For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a
	n/a
	n/a
	

	  For Sub-Frame 0
	Bits
	624
	12176
	 n/a
	 n/a
	 n/a
	

	Max. Throughput averaged over 1 frame
	Mbps
	0.102
	1.966
	4.498
	10.251
	6.835
	

	UE Category
	
	1-5
	1-5
	2-5
	2-5
	2-5
	

	Note 1:
2 symbols allocated to PDCCH for 20 MHz, 15 MHz and 10 MHz channel BW; 3 symbols allocated to PDCCH for 5 MHz and 3 MHz; 4 symbols allocated to PDCCH for 1.4 MHz. For subframe 1&6, only 2 OFDM symbols are allocated to PDCCH.
Note 2: 
For BW=1.4 MHz, the information bit payloads of special subframes are set to zero (no scheduling) to avoid problems with insufficient PDCCH performance at the test point.

Note 3:
Reference signal, synchronization signals and PBCH allocated as per TS 36.211 [4]
Note 4:
As per Table 4.2-2 in TS 36.211 [4]

Note 5:      If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)




A.3.5.2
TDD
Table A.3.5.2-1: Reference Channel TDD
	Parameter
	Unit
	Value

	Reference channel
	
	[R.15 TDD]
	[R.16 TDD]
	[R.17 TDD]
	[R.33 TDD]

	Number of transmitter antennas
	
	1
	2
	4
	2

	Channel bandwidth
	MHz
	10
	1.4
	10
	10

	Number of OFDM symbols for PDCCH
	symbols
	2
	2
	2
	2

	Aggregation level
	CCE
	8 
	2
	4
	4

	DCI Format
	
	Format 1
	Format 2
	Format 2
	Format 1

	Cell ID
	
	0
	0
	0
	0

	Payload (without CRC)
	Bits
	34
	34
	49
	34
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