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1 Introduction
In RAN4 #57AH meeting, the simulation assumptions for UL MIMO PUCCH performance requirements were approved in [1]. According to the time plan for UL MIMO [2], the companies are invited to provide simulation alignment results from this RAN4 meeting.
This contribution contains simulation alignment results for UL MIMO PUCCH format 1a performance requirements. 
2 Simulation assumption

The common simulation assumption and test cases for PUCCH can be found in [1]. We decided to focus on single user format 1a, using EPA5 and EVA70 as channel model according to [3][4]. We reused R8/9 modulation and orthogonal sequences for PUCCH simulation [5].
3 Alignment results

We provide the ACK missed detection performance results for single user format 1a as following, in which two antenna ports SORTD transmission is considered, covering FDD mode The SNRs for different channel bandwidths are presented in Table 1, where target error rate is 1%.
Table 1: PUCCH format 1a performance with 2txSORTD
	Antenna 

configuration 

and 

correlation matrix
	Cyclic
Prefix
	Propagation
Conditions
(Annex)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2x2 Low
	Normal
	EPA 5
	-5.3
	-6.7
	-6.6
	-6.5
	-6.1
	-5.7

	
	
	EVA 70
	-5.8
	-6.8
	-6.7
	-6.7
	-6.4
	-6.1

	2x4 Low
	Normal
	EPA 5
	-9.5
	-10.7
	-11.1
	-11.5
	-10.9
	-10.6

	
	
	EVA 70
	-10.5
	-10.9
	-11.0
	-11.8
	-11.8
	-11.1


4 Conclusion

In this contribution, we provide the alignment results for PUCCH format 1a transmission with 2Tx antennas covering FDD mode.
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Annex: Propagation conditions from 36.104

Tables A-1 – A-2 show multi-path delay profiles that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum, defined as:
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for f  -fD, fD.
Table A-1 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power 
[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table A-2 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9
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