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1	Introduction
In RAN1#AH1901, the following agreement was made for interlace structure for PUCCH (and PUSCH) for the case of 20 MHz carrier bandwidth
Agreement:
For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:
a.	15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace
b.	30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace
Note: PRACH design to be considered separately, including multiplexing aspects with PUSCH and PUCCH

Then, in RAN1#96, the following agreement was made for interlaced PUCCH:
Agreement:
· Support short and long PUCCH durations based on enhancements of at least Rel-15 PUCCH formats PF2 and PF3. The enhancements include at least the following aspects:
· For a 20 MHz carrier bandwidth, support mapping to physical resources of at least one full interlace
· Mechanism to support user multiplexing for both data and reference symbols of PUCCH
· The following aspects are FFS:
· Support for small payloads (1 and 2 bits)
· Alt-1: Support both small payloads and larger payloads (> 2 bits) for enhanced PF2 and enhanced PF3
· Alt-2: Small payloads are supported by enhanced PF0 and/or enhanced PF1
· Whether or not to replace DFT-s-OFDM with CP-OFDM for the enhanced PF3

Clearly, in order to compare simulation results for enhanced PUCCH designs from different companies, it is beneficial to agree on a set of common evaluation assumptions to be used and a set of common metrics to be reported. The purpose of this paper is to propose such evaluation assumptions/metrics, while keeping as much commonality with the assumptions/metrics already agreed for PRACH design (see [1] [2]).

2	Proposed PUCCH Evaluation Assumptions
The following set of evaluation assumptions is proposed for design of enhanced PUCCH format(s), using the assumptions agreed for PRACH design [1] as a starting point.
	Property
	Value

	Carrier frequency
	5 GHz

	Channel model
	TDL-A

	Delay scaling
	30ns, 300 ns

	Antenna configuration at BS*
	(M,N,P) = (1,1,2) with omni-directional antenna element

	Antenna configuration at UE
	Single omni-directional antenna element

	Antenna port virtualization
	No beamforming and no beam selection

	Frequency offset
	0 ppm

	UE speed
	3 km/h

	Subcarrier spacing
	15/30 kHz (with other SCS optional)

	Receiver
	Each company should provide details on used algorithm, e.g, ML

	Interference assumption
	No interference

	* See Table 7-1 of R1-1704144



3	Proposed Reporting Metrics
The following set of reporting metrics is proposed for PUCCH design, using the reporting metrics agreed for PRACH design [2] as a starting point:

	Parameter
	Value
	Notes

	Enhanced PUCCH Format
	
	e.g., E-PF3, E-PF0

	Number of OFDM symbols used for PUCCH resource
	
	e.g., 1, 2, 4, 14

	Number of interlaces used for PUCCH resource
	
	At least 1 full interlace
(Assume interlace design for 20 MHz carrier bandwidth as agreed in RAN1AH#1901 for 15kH and 30 kHz is used)


	Frequency domain OCC configuration details 
	
	Include length and type of OCC, mapping of OCCs to control symbols and reference (DMRS) symbols, OCC cycling (if applicable)

	Time domain OCC configuration details (if applicable)
	
	Include length and type of OCC, mapping of OCCs to control symbols and reference (DMRS) symbols

	Waveform
	
	e.g., CP-OFDM or DFT-s-OFDM

	PUCCH encoder type
	
	e.g., Reed Muller or Polar

	SCS
	
	15KHz, 30KHz

	Noise level, Np (dBm)
	
	Np = -174 + 10*log10(SCS*L_RA*R) + NF
NF = -5dB

	Required SNR (dB)
	
	Required SNR needed to fulfil detection criterion(1), read from simulation curve

	Cubic Metric
	
	Note: Single value reported in dB

	P_max (dBm)
	
	Maximum allowed transmit power under PSD limit of 10dBm/MHz measured in any 1MHz chunk and considers the RBs used for the PUCCH resource

	Backoff (dB)
	
	Backoff is computed as the [cubic metric].
Note: If cubic metric is not used, information on the backoff metric used should be provided.

	P_TX (dBm)
	
	P_TX = min(P_max, 23- Backoff) is maximum allowed transmit power for the waveform considering backoff

	MCL (dB)
	
	MCL = P_TX – SNR – Np

	PUCCH payload size(s) (bits)
	
	If multiple payload sizes evaluated, then MCL to be plotted vs. PUCCH payload size

	PUCCH encoding rate(s)
	
	If multiple payload sizes evaluated, then multiple encoding rates to be reported (if applicable)

	(1) Detection criterion assumes that the PUCCH payload consists of randomly drawn HARQ ACK/NACK bits and is defined as P(ACK to Error(2)) ≤ 1% and P(NACK to ACK) ≤ 0.1%
(2) Error is defined as NACK or DTX where the decision region for DTX is determined to ensure that the maximum P(DTX to ACK) ≤ 1% for the case when the input to the receiver is noise only.

Notes:
· Definition of SNR to be reported with evaluation metrics
· Where appropriate, the Rel-15 PUCCH format(s) should be simulated as a baseline assuming the same number of PRBs and level of user-multiplexing as used for the enhanced PUCCH format(s)
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