[bookmark: Title][bookmark: DocumentFor][bookmark: _Toc193024528][bookmark: OLE_LINK23]3GPP TSG-RAN WG4 Meeting # 104-bis-e	R4-2216034
Electronic Meeting, Aug.15th - 26th ,2022


[bookmark: OLE_LINK25]Title: 	Simulation results and discussions on remain issues on Rel-17 URLLC PF0 sub-slot repetition 
Source: 	Huawei, HiSilicon
[bookmark: _GoBack]Agenda item:       4.7.3.1
Document for:	Discussion
Background
As per [1], RAN4 agreed to introduce PF0 requirements with sub-slot repetition:

	Agreements:
PUCCH format: PF0.
Antenna configuration: 1T2R.
SCS/CBW: 30kHz/10MHz.
Channel model: TDLC-300-100 Low.
UCI information bits: 1bit, HARQ-ACK payload.
Number of PRBs: 1 PRB.
PUCCH repetitions across “14-symbol slot” boundaries: No.
Symbol level PUCCH resource configuration [Number of PUCCH symbols per sub-slot]:
· Symbols per sub-slot / PUCCH length = 2
· Sub-slot repetitions (nrofSlots) = 2
· Sub-slot length (subslotLengthForPUCCH-r16) = 7
· First symbol of PUCCH (startingSymbolIndex) = 5.
(sub)Slot frequency hopping:
· Hop between each sub-slot, i.e., interSlotFrequencyHopping=enabled.
· Do not hop within each PUCCH allocation, i.e., intraslotFrequencyHopping=disabled.
· First PRB prior to frequency hopping = 0.
· First PRB after frequency hopping = The largest PRB index – (Number of PRBs – 1).
Other parameters:
· Group and sequence hopping = neither
· Hopping ID =0
· Initial cyclic shift = 0.

KPIs (Issue 1-2-2)
· Use Prob(DTX to ACK)<1%.
· FFS: Prob(ACK miss)<1%.
· FFS: Prob(PUCCH NACK to ACK bits) < 0.1%.



In this paper, we provide our simulation based on above simulation assumptions and provide our views on test metric.
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The simulation results are captured in Figure 2-1:
[image: ]
Figure 2-1: Simulation results for PF0 sub-slot based repetition
Table 2-1: Summary of simulation results
	Number
	Number of
	Propagation conditions
	Number
	Channel bandwidth/SCS
	Metric
	Target SNR

	of TX antennas
	demodulation branches
	and correlation matrix (annex J)
	of OFDM symbols
	
	
	

	1
	2
	TDLC300-100 Low
	1
	10MHz/30kHz
	Prob(ACK miss=1%)
	-2.0dB

	
	
	
	
	
	Prob(NACK to ACK=0.1%)
	-5.2dB



The target SNR for Prob(ACK miss=1%) is -2.0dB and the target SNR for Prob(NACK to ACK=0.1%) is -5.2dB. We can observe that the target SNR for metric with ACK miss is further higher than that with NACK to ACK. Hence we propose to only define the requirements for Prob(DTX to ACK)<1% and Prob(ACK miss)<1%
Observation 1: The target SNR for metric with ACK miss is further higher than that with NACK to ACK
Proposal 1: Only define the requirements with Prob(DTX to ACK)<1% and Prob(ACK miss)<1%
Conclusion
In this paper we provide our simulation results for PF0 sub-slot repetition requirements. The observation and proposal are:
Observation 1: The target SNR for metric with ACK miss is further higher than that with NACK to ACK
Proposal 1: Only define the requirements with Prob(DTX to ACK)<1% and Prob(ACK miss)<1%
Reference
[1]  R4-2214396  WF on enhanced IIoT and URLLC support demodulation and CSI requirements. Nokia, Nokia Shanghai Bell
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