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Introduction
In RAN4#104-bis-e all open issues for sub-slot based PUCCH repetition performance requirements were agreed, as captured in the summary [1] and WF [2].
It is expected that only the SNR values of the requirements will be decided and included in the CRs in this meeting.
To facilitate this, we collect our simulation results in this contribution, which are partially re-used from our prior contribution, but updated for NACK2ACK for reference.


Simulation setup

Table 1: Main test parameters forPF0 sub-slot repetition.
	Parameter
	Test

	PUCCH Format
	0

	Number of information bits
	1 (HARQ ACK payload)

	Number of PRBs
	1

	Number of PUCCH symbols
(nrofSymobls)
	2

	Number of sub-slot PUCCH repetitions
(nrofSlots)
	2

	Number of Sub-slot symbols
(subslotLengthForPUCCH-r16)
	7

	First symbol of sub-slot (startingSymbolIndex)
	5

	Intra-subslot frequency hopping
(intraSlotFrequencyHopping)
	disabled

	Inter-subslot frequency hopping
(interslotFrequencyHopping)
	enabled

	First PRB prior to frequency hopping
	0

	First PRB after frequency hopping
	The largest PRB index 
– (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0



Table 2: Further simulation parameters.
	Parameter
	Value

	Number of Tx
	1

	Number of Rx
	2

	Carrier frequency (GHz) for simulation alignment
	4

	Cyclic Prefix
	Normal

	Propagation condition
	TDLC-300-100 Low

	SCS and BW
	30kHz/10MHz 

	Timing offset
	0

	Frequency offset
	0

	Tx EVM
	None

	Testing metric
	SNR @ Prob(DTX to ACK)<1%.
FFS: SNR @ Prob(ACK miss)<1%
FFS: SNR @ Prob(PUCCH NACK to ACK bits) < 0.1%.



A simplified graphical representation of this configuration could be understood as follows:
	 
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	 


Figure 1: Simplified graphical representation of simulated configuration.


Simulation results
Following the above simulation scenarios.

DTX to ACK
This subsection is included to state that the DTX detection thresholds are correctly set, such that Prob(DTX to ACK)<1% for all AWGN power densities commonly used for 30kHz/10MHz (i.e., -80.6 dBm / 8.64 MHz).
Since this figure would just be a single data point, we have opted to not include such a figure. 


ACK MD/NACK to ACK bottleneck
This subsection contains graphs to see the performance behaviour of ACK MD and NACK to ACK, which is needed to evaluate the bottleneck KPI (assuming one KPI dominates the other in the first place).
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Figure 2: NACK-ACK probability and miss-Ack probability


ACK MD
This subsection contains our results for SNR @ Prob(ACK miss)<1%.

	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth  / SNR (dB)

	antennas
	antennas
	
	(Annex G)
	10MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-0.8 (1.7 impaired)


Table 2 simulation results of ACK MD < 1% probability  for multi-subslot PUCCH format 0 with 30kHz SCS/10MHz.
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Figure 3: Miss-Ack probability


NACK to ACK 
This subsection contains our results for SNR @ Prob(PUCCH NACK to ACK bits) < 0.1%.

	Number of TX
	Number of RX
	Cyclic Prefix
	Propagation conditions and correlation matrix
	Channel bandwidth  / SNR (dB)

	antennas
	antennas
	
	(Annex G)
	10MHz

	1
	2
	Normal
	TDLC-300-100 Low
	-6.8 (-4.3 impaired)


Table 2 simulation results of NACK 2 ACK < 0.1% probability for multi-subslot PUCCH format 0 with 30kHz SCS/10MHz.
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Figure 3: NACK-ACK probability


Conclusion
In this contribution we have provided our updated simulation results for Sub-slot based PUCCH repetition.
We have not made any observations or proposals.
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