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1. Introduction

This contribution is an outcome of the BS demodulation ad-hoc sessions held during RAN4#47bis and is based on [1].
In this contribution, we are proposing revised simulation assumptions for eNB performance requirement for Multi-user PUCCH test case as well as performance requirements for this test to be agreed. 
2. Proposal
2.1 
Simulation assumptions
In the table below, we are proposing simulation assumptions for eNB performance requirement for Multi-user PUCCH test case to be agreed. 
Table 1
 MU PUCCH simulation assumptions

	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

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

	DM RS sequence hopping
	Disabled

	Channel bandwidths
	All

	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 


2.2 
Performance measurement
Two performance requirements are proposed:
2.2.1
DTX to ACK performance

The DTX to ACK probability, i.e. the probability that ACK is detected when nothing is sent (i.e. on the wanted signal), shall not exceed 1%. 
The DTX to ACK requirement is valid for all channel bandwidths.

2.2.2
ACK missed detection requirements 

The ACK missed detection probability shall not exceed 1% at certain SNR value.
Table 2
 Required SNR for MU PUCCH demodulation tests 
	Number
of RX
antennas
	Cyclic
Prefix
	Propagation
Conditions
	Channel Bandwidth / SNR [dB]

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

	2
	Normal
	ETU 70
	[]
	[]
	[]
	[]
	[]
	[]

	
	
	ETU 300
	[]
	[]
	[]
	[]
	[]
	[]


2.2 Test case

Test shall be set according to the simulation assumptions presented in Table 1. The PUCCH resource allocation in the first slot based on [2] is according to Table 3 below, where k is the PUCCH channel index (i.e. k denotes PUCCH channels, not PUCCH resources). 
Table 3
 Resource allocation for the case of 18 ACK/NACK channels with normal CP [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
	


All signals (i.e. wanted signal and all interferers) are transmitted via separate fading paths using relative power settings presented in Table 1. 
Test shall be performed for two channel models: ETU70 and ETU300, for all channel bandwidths and for Normal CP.
Signal probabilities defined in Table 1 are applicable for all signals (i.e. wanted signal and all interferers).
3. Conclusion

This contribution provides revised simulation assumptions of eNB performance requirement for Multi-user PUCCH test case.
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