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1
Introduction
In [8], a proposal was given for a multi-user PUCCH ACK channel performance test, which was agreed to at RAN4 #47b.  This contribution provides implementation margin results based on the agreed assumptions. The alignment results had been resented earlier in [9]. 
2
Simulation Assumptions
The simulation assumptions were based on [8].  The general assumptions are shown in Table 1 below. 
	PUCCH format 
	1a (BPSK)

	Number of PUCCH channels
	4 (1 wanted, 3 interferers) 

	Relative power
	0dB, -3dB, +3dB for interfering signal 1, 2 and 3, respectively

	Relative timing
	0ns

	Channel model
	ETU70 (ETU300 removed)

	Signal probability 
	ACK: 80%, NAK: 10%, DTX: 10%

	DM RS sequence hopping
	Disabled

	Channel bandwidths
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	Cyclic prefix
	Normal

	Diversity
	2Rx

	Performance requirements
	ACK to ~ACK (DTX or NAK) :  1%

DTX to ACK :   1%

	PUCCH resources indexes
	Wanted signal: 2

Interferers: 1, 7, 14

=2; CS offset  =0, c=3 


Table 1  Multi-user PUCCH simulation assumptions

The resource index to orthogonal cover and cyclic shift index mapping (in the first slot of the sub-frame) is shown in Table 2 below. The tested signal corresponds to the ‘red’ entries and the interferers correspond to the ‘blue’ entries in Table 2. 
	Cell specific 

cyclic shift offset 
	RS orthogonal cover
	
	ACK/NACK orthogonal cover

	offset=1
	offset=0
	OCindex=0
	OCindex=1
	OCindex=2
	
	OCindex=0
	OCindex=1
	OCindex=2

	CSindex=1
	CSindex=0
	k=0
	
	12
	
	k=0
	
	12

	2
	1
	
	6
	
	
	
	6
	

	3
	2
	1
	
	13
	
	1
	
	13

	4
	3
	
	7
	
	
	
	7
	

	5
	4
	2
	
	14
	
	2
	
	14

	6
	5
	
	8
	
	
	
	8
	

	7
	6
	3
	
	15
	
	3
	
	15

	8
	7
	
	9
	
	
	
	9
	

	9
	8
	4
	
	16
	
	4
	
	16

	10
	9
	
	10
	
	
	
	10
	

	11
	10
	5
	
	17
	
	5
	
	17

	0
	11
	
	11
	
	
	
	11
	


Table 2  Resource Index Mapping
In the simulations we used realistic channel and Nt estimation.  

3
Proposed Requirement
The implementation margin results are shown in Table 3. . 
Table 3 Minimum requirements for PUCCH

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	ETU 70
	-4.9
	-5.6
	-5.4
	-5.6
	-5.4
	-5.5


4 Conclusion

Implementation margin results for multi-user PUCCH requirements were presented assuming realistic channel estimation and interference estimation.

It is recommended that the results in this contribution should be included in setting the requirements. 
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