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1 Introduction
Hypothetical PDCCH parameters for NR RLM have been captured in the first version of TS 38.133. Due to lack of time to do simulation evaluation before December, there are several TBD values for some parameters, while values for other parameters are in bracket. In order to define the proper values for the parameters and also to develop RLM test cases, it is important for RAN4 to understand the basic performance of NR PDCCH via simulation.
The selection of PDCCH parameter values for RLM is discussed in detail in our companion paper [1]. Based on the discussion, the list of simulation assumptions is given in section 2. We suggest RAN4 to use it to simulate the PDCCH performance for RLM.
2 Simulation assumption 
The proposed simulation assumptions for PDCCH are listed in Table 1.

Table 1: Simulation assumptions for PDCCH performance for RLM
	Parameter
	Value 

	Carrier frequency
	FR1, 4 GHz
	FR2, 30 GHz

	DCI format / payload size
	Format 1-0
Number of bits: 56 (24 PRBs), 58 (48 PRBs), 60 (96 PRBs);
Format 1-1 (optional);

other DCI formats are not precluded
	Format 1-0

Number of bits: 56 (24 PRBs), 58 (48 PRBs), 60 (96 PRBs);

Format 1-1 (optional);

other DCI formats are not precluded

	Number of control OFDM symbols
	{2 symbols, 15 kHz, 24 PRB}

{2 symbols, 15 kHz, 48 PRB}

{1 symbol, 15 kHz, 96 PRB}

{2 symbols, 30 kHz, 24 PRB}

{1 symbol, 30 kHz, 48 PRB}

{1 symbol, 30 kHz, 96 PRB}

{1 symbol, 60 kHz, 24 PRB} (optional)
{1 symbol, 60 kHz, 48 PRB} (optional)
{1 symbol, 60 kHz, 96 PRB} (optional)
	{2 symbols, 60 kHz, 24 PRB}

{2 symbols, 60 kHz, 48 PRB}

{1 symbol, 60 kHz, 96 PRB}

{2 symbols, 120 kHz, 24 PRB}

{1 symbol, 120 kHz, 48 PRB}

{1 symbol, 120 kHz, 96 PRB}



	Bandwidth (MHz)
	
	

	Sub-carrier spacing (kHz)
	
	

	Aggregation level (CCE)
	4 and 8
	4 and 8

	Ratio of hypothetical PDCCH RE energy to average SSS RE energy
	0 dB
	0 dB

	Ratio of hypothetical PDCCH DMRS energy to average SSS RE energy
	0 dB
	0 dB

	Precoder granularity in frequency domain
	REG bundle size
	REG bundle size

	REG bundle size
	6
	6

	CP length
	Normal
	Normal

	Mapping from REG to CCE
	Distributed
	Distributed

	SNR
	[-12, -11, … 4, 5, 6]
	[-12, -11, … 4, 5, 6]

	Frequency error
	0; 0.05 ppm
	0; 0.05 ppm

	Propagation condition
	AWGN, EPA, ETU (only for 15kHz SCS)
	AWGN, TDL-C (100ns RMS)

	Antenna configuration
	2x2 Note
	2x2 Note

	UE speed
	3km/h, 42km/h
	3km/h, 30km/h

	Note: Companies are encouraged to clarify whether the 2Tx simulation results are based Tx diversity or not.


The outcome metric is the SNR levels corresponding to 10% and 2% PDCCH BLER.

3 Conclusions 
In this paper, we provided our simulation assumptions for PDCCH performance for RLM. We suggest RAN4 to use the assumptions in Table 1 for the simulation evaluation.
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