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1. Introduction 

This document presents link performance results for LTE UE demodulation, with assumptions agreed in [1] and recent email discussions. In particular, we will introduce results with a realistic MMSE channel estimation as well as Tx EVM. 
2. Simulation Assumptions

2.1. Numerology

The link performance is evaluated using the following reference configuration.
	Bandwidth MHz
	FFT size
	Number of guard tones
	Number of useful RBs
	Cyclic prefix length 
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N


	Number of pilot tones per symbol

	1.4
	128
	56
	6
	9
	12

	3.2
	256
	112
	12
	18
	24

	5
	512
	212
	25
	36
	50

	15
	1536
	636
	75
	108
	150

	20
	2048
	848
	100
	144
	200


Table 1
Simulation Configuration
2.2. MCS Setup

The TB size, modulation and number of data tones are kept a constant during the simulation run. 

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate
	kbps
	3688
	7736
	15456
	46376
	61664

	Information Bit Payload Per Sub-Frame
	Bits
	3688
	7736
	15456
	46376
	61664

	Number Code Blocks Per Sub-Frame
	Blocks
	1
	2
	3
	8
	11

	Binary Channel Bits Per Sub-Frame
	Bits
	4968
	9936
	20700
	62100
	82800

	Coding Rate
	
	3/4

	Number of RBs per OFDM symbol
	
	6
	12
	25
	75
	100

	Number of OFDM symbols per Sub-Frame
	
	11.5

	Number of Allocated Sub-Frames per Radio Frame
	
	10

	Modulation
	
	64QAM

	Bandwidth
	MHz
	1.4
	3.2
	5
	15
	20


Table 2
Candidate MCS [1]
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. Two OFDM symbols allocated for control

3. One eNB Tx antenna, thus ½ OFDM symbol allocated to RS insertion

4. BW = {1.4, 3.2, 5, 15, 20} MHz

5. There are 7 OFDM symbols in a slot for the normal CP length, 2 slots in a sub-frame. The reference symbols occupy OFDM symbols 0 and 4 in each slot. The first two OFDM symbols of a sub-frame are assumed to be allocated for control information for the purposes of RAN4 testing. This leaves 12 remaining OFDM symbols for data in which there are 3 reference symbols, the fourth is in the first OFDM symbol allocated for control. The OFDM symbols allocated for reference symbols have pilots inserted at a rate of 1/6 (for the one eNB Tx antenna case), and thus there are 3*1/6 = 1/2 OFDM symbol allocated for reference pilot tones in the remaining 12 symbols, ie 11.5 are available for data. 

6. The data occupies the full number of sub-frames per frame

7. Assume MMSE channel estimation.
8. Assume no errors in the DL control channel
9. Assume same power allocation for data, reference signal and control channel 
10. Results are present for the SIMO 1x2 scenario with one eNB tx antenna and two UE rx antennas. The two channels have zero correlation, that is, there are two independent uncorrelated fading channel models.
11. Channel models used: EVA5Hz
12. No antenna imbalance to be considered for initial alignment results

13. The following MCS to be used 

· 64QAM rate 3/4
14. Results using 
[image: image2.wmf]oc

or

I

I

/

ˆ

 presented and a range of geometries will be presented in order to cover expected operating ranges for LTE. No interference model is used and 
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is assumed to be additive white Gaussian.

15. Tx EVM = 6%
16. The agreement is to produce results using release 6 turbo codec and HARQ assumptions
17. Six HARQ processes with a TTI time of 1ms giving a 6ms round trip time

18. HARQ using incremental redundancy and a maximum of 4 transmissions, RV = {0, 0, 1, 2}
19. 24 bit CRC to be used

20. 12 bit for turbo code block termination

21. RL6 Rate matching and interleaver

22. Mapping of modulation symbols to resource elements: start at lowest frequency in the first OFDM symbol and fill first in the frequency direction, then step in time to the next consecutive OFDM symbol, and again fill from the lowest frequency to the highest frequency. 
3. Simulation Results

Figures 1-5 show the throughputs versus Es/Nt per tone for BW = 1.4, 3.2, 5, 15 and 20 MHz, respectively. 
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Figure 1: 64QAM, Rate=3/4: Link Throughput vs. Es/Nt (SNR per Tone): EVA5Hz – 1.4 MHz BW
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Figure 2: 64QAM, Rate=3/4: Link Throughput vs. Es/Nt (SNR per Tone): EVA5Hz – 3.2 MHz BW
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Figure 3: 64QAM, Rate=3/4: Link Throughput vs. Es/Nt (SNR per Tone): EVA5Hz – 5 MHz BW

Figure 4: 64QAM, Rate=3/4: Link Throughput vs. Es/Nt (SNR per Tone): EVA5Hz – 15 MHz BW [TBD]
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Figure 5: 64QAM, Rate=3/4: Link Throughput vs. Es/Nt (SNR per Tone): EVA5Hz – 20 MHz BW

4. Conclusion
In this document, we have presented FDD SIMO link performance results for LTE UE demodulation for 64QAM for different transmission BWs. 
It is recommended that these results be compared with other company results. 
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