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1. Introduction

In RAN4 #AH-1807, PUCCH for NR BS demodulation requirements were discussed and WF was approved [1]. 
In this contribution, we provide our views on PUCCH demodulation test setup.
2. Discussion
2.1 Frequency hopping

The following options were agreed in the WF [1].
PUCCH Requirements

· Format:

· Define requirements for PUCCH format 0,1,2,3,4 

· Hopping

· Intra-slot frequency hopping: enable

· Option 1: startingPRB = [0];secondHopPRB = [the largest PRB – nrofPRBs]
· Other options are not precluded

· Group and sequence hopping: disable
The configuration of intra-slot frequency hopping was agreed as enable but starting PRB number was not finalized yet. In our view, as a typical configuration for frequency hopping, the useful case is the similar configuration with E-UTRA. Therefore, option 1 is appropriate for intra-slot frequency hopping configuration. 

Proposal 1: For intra-slot frequency hopping, option 1 (startingPRB = 0;secondHopPRB = the largest PRB – nrofPRBs) should be adopted.

2.2 PUCCH format 3

For PUCCH format 3, the following simulation assumption was agreed in the WF [1].
Simulation assumption for format 3

· Number of bits:  16 bits

· Number of OFDM symbols: 14, FFS 4

· Number of PRBs:  [1]

· DMRS pattern: [with additional DMRS and without additional DMRS]

· Companies can further check whether requirements shall be defined for both, and whether they are applicable to both FR1 and FR2

· Modulation: QPSK; FFS pi/2-BPSK

· startingSymbolIndex = [0]
· Test metric
· DTX to Ack probability <1%, [Missed Ack probability < 1%, if number of bits <= 11]
· [BLER if number of bits > 11]
For the number of OFDM symbols, the allocation of 4 symbols is still FSS. Basically, as the simulation assumption, not only the maximum number of symbols but also the smallest one should be assumed. For format 3, length in OFDM symbols can be configured 4 to 14 symbols, i.e. the minimum allocation is 4 symbols. 
 In TS 38.211 [2],

Table 6.3.2.1-1: PUCCH formats.

	PUCCH format
	Length in OFDM symbols 
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referenceSubcarrierSpacing 30 kHz
dI-UL-TransmissionPeriodicity ms5
nrofDownlinkSlots 7
nrofDownlinkSymbols 6
nrofUplinkSlots 2
nrofUplinkSymbols 4
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PDCCH with 4 symbol allocation




	Number of bits

	0
	1 – 2
	≤2

	1
	4 – 14
	≤2

	2
	1 – 2
	>2

	3
	4 – 14
	>2

	4
	4 – 14
	>2


In addition, considering certain UL/DL configurations, allocation with 4 symbols is one of the useful cases for PUCCH. In Figure 1, as an example, one of the UL/DL configurations (7D1S2U) agreed in UE demodulation is shown. In this case, the 4 symbol PUCCH can be allocated to uplink symbols in special sub frame.
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Figure 1. Example of 4 symbol allocation for PUCCH in typical TDD configuration (7D1S2U)
From above discussion, for PUCCH format 3, both 14 and 4 symbols allocation should be specified for BS demodulation requirements.
Proposal 2: For PUCCH format 3, define BS PUCCH demodulation requirements with not only 14 OFDM symbols but also 4 OFDM symbols.
3. Conclusion
In this contribution, we provide our views on PUCCH demodulation.
For frequency hopping,

Proposal 1: For intra-slot frequency hopping, option 1 (startingPRB = 0;secondHopPRB = the largest PRB – nrofPRBs) should be adopted.

For the length of symbols of PUCCH format 3

Proposal 2: For PUCCH format 3, define BS PUCCH demodulation requirements with not only 14 OFDM symbols but also 4 OFDM symbols.
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