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1. Introduction 

This document presents TDD link performance results for LTE UE demodulation, with assumptions agreed in [1].  We used realistic MMSE channel estimation and Nt estimation.  Note that FDD results for similar cases have already been presented in [3], [4].  The TDD alignment results had been presented in [5]. 
2. Simulation Assumptions

2.1.  OFDM Configuration
The link performance is evaluated using the following reference configuration.
	Parameter
	Unit
	Value

	TTI
	ms
	1

	Symbols / Slot
	
	7

	Slots / Sub-frame
	
	2

	Bandwidth
	MHz
	10

	FFT size
	
	1024

	Guard tones per symbol
	
	424

	Number of usable tones
	
	600


Table 1
Simulation Configuration
2.2.  Reference Channel Setup

The TB size, modulation and number of data tones are kept a constant during the simulation run.  The reference channel configuration parameters are given in Table 2 below. 
	Ref. Ch.
	TX
ports
	Allocation
	MCS
	SF_ID
	

	
	
	
	
	
	Nbits
	Transport block size
(A)
	#Code blocks
	Code Rate
	Peak rate (Mbps)

	R.2
	1
	Full
10 MHz
	QPSK
1/3
	0
	13104
	4392
	1
	0.34
	2.48

	
	
	
	
	5
	13656
	4392
	1
	0.32
	

	
	
	
	
	DwPTS
	11256
	3624
	1
	0.32
	

	
	
	
	
	others
	13800
	4392
	1
	0.32
	

	R.3
	1
	Full
10 MHz
	16QAM
1/3
	0
	26208
	12960
	3
	0.50
	7.82

	
	
	
	
	5
	27312
	14112
	3
	0.52
	

	
	
	
	
	DwPTS
	22512
	11448
	2
	0.51
	

	
	
	
	
	others
	27600
	14112
	3
	0.51
	

	R.7
	1
	Full
10 MHz
	64QAM
3/4
	0
	39312
	30576
	5
	0.78
	17.3

	
	
	
	
	5
	40968
	30576
	5
	0.75
	

	
	
	
	
	DwPTS
	33768
	25456
	5
	0.75
	

	
	
	
	
	others
	41400
	30576
	5
	0.74
	


Table 2
Reference Channel Configurations
2.3. Other Assumptions

These assumptions are taken from [1] along with Tables 1 and 2.

1. Short cyclic prefix which gives a total of 14 OFDM symbols per sub-frame
2. Frame structure type 2 configuration #1

3. Two DwPTS symbols
4. One eNB Tx antenna
5. 10 MHz BW
6. The data occupies 50 RB when available
7. Realistic channel estimation
8. Perfect interference estimation (Nt)
9. Assume no errors in the DL control channel
10. Assume 0dB power boost for RS
11. Channel model used: EVA5Hz (4.1), EPA5Hz (4.2)
12. No antenna imbalance
13. Results presented using a range of  
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is assumed to be additive white Gaussian.

14. Tx EVM = 6%
15. Six DL HARQ processes with a TTI time of 1ms giving a 10ms round trip time

16. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 1, 2, 3} for QPSK and 16QAM; RV = {0, 0, 1, 2} for 64QAM
2.4. Test Cases
	Simulation Set #
	Modulation
	Code Rate
	Channel Model

	Sim 1.1
	QPSK
	1/3
	EVA5Hz, Low Correlation

	Sim 1.2
	QPSK
	1/3
	ETU70, Low Correlation

	Sim 1.3
	QPSK
	1/3
	ETU300, Low Correlation

	Sim 1.5
	16QAM
	1/2
	EVA5Hz, Low Correlation

	Sim 1.6
	16QAM
	1/2
	ETU70, Low Correlation

	Sim 1.7
	16QAM
	1/2
	ETU300, Low Correlation

	Sim 1.8
	64QAM
	3/4
	EVA5Hz, Low Correlation

	Sim 1.9
	64QAM
	3/4
	ETU70, Low Correlation

	Sim 1.10
	64QAM
	3/4
	EVA5Hz, High Correlation


Table 3  Test Case Summary
3. Proposed Requirements
Tables 4 through 6 contain the proposed requirements for QPSK, 16QAM and 64QAM (with the exception of 1.4), respectively.  

Table 4: Minimum performance QPSK (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 TDD]
	EVA5
	Low
	70
	-0.5
	

	[1.2]
	10 MHz
	[R.2 TDD]
	ETU70
	Low
	70
	0
	

	[1.3]
	10 MHz
	[R.2 TDD]
	ETU300
	Low
	70
	-0.1
	


Table 5: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 TDD]
	EVA5
	Low
	70
	7.0
	

	[1.6]
	10 MHz
	[R.3 TDD]
	ETU70
	Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 TDD]
	ETU300
	High
	70
	8.7
	


Table 6: Minimum performance 64QAM (FRC)
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.8]
	10 MHz
	[R.7 TDD]
	EVA5
	Low
	70
	16.5
	

	[1.9]
	10 MHz
	[R.7 TDD]
	ETU70
	Low
	70
	17.6
	

	[1.10]
	10 MHz
	[R.7 TDD]
	EVA5
	High
	70
	18.5
	


4. Conclusion
In this document, we have presented 10MHz TDD 1x2 SIMO results for LTE UEs.
It is recommended that the results in this contribution should be included in setting the requirements.
Reference
[1] R4-081125 “Updated framework for the UE demodulation requirements”, Nokia
[2] R4-080532 “LTE UE demodulation performance simulation assumptions”, Motorola, Ericsson
[3] R4-080194 “PDSCH Demodulation Ideal Results”, Qualcomm

[4] R4-081028 “PDSCH Ideal Demodulation Results”, Qualcomm

[5] R4-081797, “PDSCH TDD SIMO ideal simulation results”, Qualcomm
1
1

_1243951217.unknown

_1244553094.unknown

