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1
Introduction
In [3], a proposal was given for a multi-user PUCCH ACK channel performance test.  The purpose of this test is to test the ACK demodulation performance in a real environment for which it was designed.  In this document, we fill in missing details for the test configuration.  It is recommended that a decision is made at RAN4 #46bis about the feasibility and adaptation of the proposed test. 
2
Proposed Test Configuration 

One of the issues to be resolved is to determine the feasibility of the test configuration setup.   The PDCCH CCE index to ACK index mapping will be defined in [4].  We need to check that the required number of ACK channels (18) can get utilized. The following is an example configuration, which would ensure that the proposed test conditions can be maintained without the need for a special test mode. 

· 5MHz DL system BW, 
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· Persistent DL scheduling with L3 signalled UL ACK channelization assignment. 
· If the case the eNB doesn’t support persistent scheduling, the following alternate configuration can be used instead
· 
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· Number of DL control symbols = 3
· Number of CCE’s available for PDCCH with aggregation level 1 (PDCCH format 0) > 18, 

· Schedule a user with aggregation level 1 on each of the first 18 PDCCH CCE’s 

Note that the purpose of this test is to check that the eNB implements the necessary algorithms to protect the DTX ( ACK false alarm rate in the presence of multi-user interference.  If the ACK missed detection rate has to be slightly increased in order to accommodate the impact, it might be an acceptable outcome.  
Hopping (cell specific cyclic shift, resource reassignment at slot boundary) should be as defined in [6]. Sequence index hopping can be disabled since it has no impact on simulation results.  

Similarly to the case of the UL timing adjustment test, we propose that SR transmission should be configured.  The SRS parameters can be the same as in [5], which are listed below: 
	Parameter
	Value

	SRS transmission cycle
	10 ms

	SRS transmission bandwidth
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3 Conclusion

Muti-user PUCCH tests were proposed.  It is recommended that a decision is made at RAN4 #46bis about the proposed test and if the test is viewed useful then also about the simulation timeline. 
Our proposal for the timeline is the following: 

· Next two meeting cycles for the initial ideal (realistic channel estimation, perfect time estimation, perfect 
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 estimation) simulation result alignment and final decision about test conditions and utilization ratio (DTX ratio)
· One meeting cycle for the implementation margin simulations

· One additional meeting cycle for removing the square brackets  
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Detailed Configuration
Let’s denote the PUCCH channel index 
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The PUCCH resource allocation in the first slot based on [2] is according to Table 1 below. 

Note that due to resource hopping, the association of PUCCH channels with PUCCH resources will change after the initial slot according to the hopping pattern.  
Here we denote by k the PUCCH channels, not the PUCCH resources.  
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Table 1
 Resource allocation for the case of 18 ACK/NACK channels with normal CP from R1-080035 [2]
The association of PUCCH channels and faders are according to Table 2 below.
	Fader
	k

	A
	0, 3, 8, 11, 13, 16

	B
	1, 4, 6, 9, 14, 17

	C
	2, 5, 7, 10, 12, 15


Table 2
 PUCCH channel mapping to faders
In order to model power control errors, a power offset is assumed between PUCCH channels according to Table 3 below. 

	Power Offset (dB)
	k

	-3
	0, 3, 7, 10, 12, 15

	0
	2, 5, 6, 9, 14, 17

	3
	1, 4, 8, 11, 13, 16


Table 3
 PUCCH channel power offset
In order to model timing errors, a delay offset is assumed between PUCCH channels according to Table 4 below. 

	Time Offset (ns)
	Fader
	k

	0
	A
	0, 3, 8, 11, 13, 16

	+250
	B
	1, 4, 6, 9, 14, 17

	-250
	C
	2, 5, 7, 10, 12, 15


Table 4
 PUCCH channel time offset
A summary of simulation/test assumptions is shown in Table 5 below. 
	Configuration Parameter
	Value

	Number of PUCCH channels
	18

	PUCCH format
	1 (QPSK)

	Relative power 
	0dB, -3dB, +3dB

	Relative timing
	0ns, -250ns, +250ns

	Channel model
	TU70, AWGN300

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

	DM RS sequence hopping
	Disabled


Table 5
 Simulation Assumptions
2.1 Performance Requirement

The ACK detection requirement should ensure that for each individual PUCCH ACK channel, the following target error rates are not exceeded:

· ACK ( ~ACK (DTX or NAK) :  [1%]
· DTX ( ACK :   1%

· NAK ( ACK :  0.01%

· NAK ( DTX :  No requirement

· DTX ( NAK :  No requirement

In the error rate evaluation, each MIMO ACK channel is counted separately.  
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