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Introduction
When the requirements for PUSCH data transmission have been completed it is time to concentrate on the TDD case. Since a number of companies presented ideal simulation results for TDD in the last meeting it is now possible to further look into the requirements. In this contribution we compare TDD and FDD results and suggest a way forward for setting the TDD requirements.
Results comparison

A couple of companies have provided ideal results for FDD [1,2] as well as for TDD [3,4] and thus it is possible to compare these two modes. In Table 1 we have compared the TDD and FDD results of two companies for 10 MHz carriers with 2 receive antennas. 
Table 1 – 10 MHz, 2 Rx antenna results for TDD and FDD

	Channel parameters
	Ericsson [1,3]
	Nokia Siemens Networks [2,4]

	
	FDD
	TDD
	Diff
	FDD
	TDD
	Diff

	EPA 5, QPSK 1/3, 30%
	-7.3
	-6.8
	-0.50
	-6.4
	-5.7
	-0.7

	EPA 5,QPSK 1/3, 70%
	-2.8
	-2.5
	-0.30
	-2.6
	-2.6
	-0.0

	EPA 5, 16QAM 3/4, 70%
	8.9
	9.2
	-0.30
	8.6
	8.6
	0.0

	EPA 5, 64QAM 5/6, 70%
	15.9
	16.1
	-0.20
	15.6
	15.8
	-0.2

	EVA 5, QPSK 1/3, 30%
	-4.7
	-1.6
	-3.10
	-5.3
	-4.0
	-1.3

	EVA 5, QPSK 1/3, 70%
	0.5
	2.3
	-1.80
	-0.9
	0.1
	-0.9

	EVA 5, 16QAM 3/4, 30%
	2.2
	4.7
	-2.50
	1.7
	2.5
	-0.7

	EVA 5, 16QAM 3/4, 70%
	10.3
	12.0
	-1.70
	9.8
	10.1
	-0.3

	EVA 5, 64QAM 5/6, 70%
	19.5
	18.8
	0.70
	16.5
	17.1
	-0.6

	EVA70, QPSK 1/3, 30%
	-8.2
	-7.9
	-0.30
	-6.4
	-5.3
	-1.1

	EVA70, QPSK 1/3, 70%
	-3.5
	-3.1
	-0.40
	-2.3
	-2.5
	0.2

	EVA70, 16QAM 3/4, 30%
	1.2
	1.4
	-0.20
	1.8
	1.6
	0.1

	EVA70, 16QAM 3/4, 70%
	9.4
	9.8
	-0.40
	10.3
	10.3
	0.0

	ETU70, QPSK 1/3, 30%
	-4.4
	-2.4
	-2.00
	-5.2
	-4.1
	-1.1

	ETU70, QPSK 1/3, 70%
	0.0
	1.9
	-1.90
	-0.6
	0.1
	-0.7

	ETU300, QPSK 1/3, 30%
	-4.3
	-2.3
	-2.00
	
	-3.7
	

	ETU300, QPSK 1/3, 70%
	0.1
	2.1
	-2.00
	
	0.9
	

	ETU70, 16QAM 3/4, 30%
	4.4
	4.2
	0.20
	1.8
	2.4
	-0.6

	ETU70, 16QAM 3/4,70%
	12.2
	12.1
	0.10
	10.9
	10.7
	0.1


It should be noted that there is an error in the TDD simulation results in [3] and that the difference in these cases is too large. The erroneous results are shaded. Overall the difference is below 1 dB in almost all cases.

However considering that the only difference between the FDD and TDD simulations is that the delay in the HARQ processes is slightly larger for TDD the difference of up to 1 dB still seems large. 
We have investigated further and have made a new set of simulations where we have taken care to use exactly the same version of the simulator, ensure that all the parameters are set equally, including impairments and so on and for that case we get the differences listed in table 2.

Table 2 – 10 MHz, 2 Rx antenna difference for TDD and FDD with aligned simulation settings
	Channel parameters
	Difference [dB]

	EPA 5, QPSK 1/3, 30%
	0,02

	EPA 5,QPSK 1/3, 70%
	-0,02

	EPA 5, 16QAM 3/4, 70%
	-0,02

	EPA 5, 64QAM 5/6, 70%
	-0,03

	EVA 5, QPSK 1/3, 30%
	0,02

	EVA 5, QPSK 1/3, 70%
	-0,02

	EVA 5, 16QAM 3/4, 30%
	-0,01

	EVA 5, 16QAM 3/4, 70%
	-0,01

	EVA 5, 64QAM 5/6, 70%
	0,01

	EVA70, QPSK 1/3, 30%
	0,02

	EVA70, QPSK 1/3, 70%
	-0,03

	EVA70, 16QAM 3/4, 30%
	0,02

	EVA70, 16QAM 3/4, 70%
	0

	ETU70, QPSK 1/3, 30%
	0,02

	ETU70, QPSK 1/3, 70%
	-0,08

	ETU300, QPSK 1/3, 30%
	0,03

	ETU300, QPSK 1/3, 70%
	-0,07

	ETU70, 16QAM 3/4, 30%
	0,07

	ETU70, 16QAM 3/4,70%
	0,05


From table 2 we see that the difference is small between the TDD and FDD performance for PUSCH. From an intuitive point this makes sense since the extra diversity available for TDD should not be that large. Although we do not present all the results here the difference for other bandwidths as well as 4 receive antennas are equally small, i.e. below 0.1 dB in almost all cases.
Conclusions

The difference between TDD and FDD performance for PUSCH is small. This can be intuitively understood since there is only a minor difference in retransmission timing. The small difference has also been confirmed with simulations.

To speed up the requirements work we propose that the FDD requirement levels can be used for TDD as well.
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