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1 Introduction

In RAN1 NR AH#1 meeting, the following agreements were reached for NR-PDCCH reliability requirements [1]:
Agreements:
· To ensure the reliability requirement of NR-PDCCH for URLLC, at least the following aspects should be supported

· Defining a compact DCI format targeting low BLER operation 
· The highest aggregation level should target a BLER of Y for this compact DCI format
· FFS Y, Y<1% 
· FFS highest aggregation levels, e.g., 16, 32
· FFS other enhancements
In this contribution, we present our initial evaluation results for the compact DCI and the analysis on the compact DCI design.
2 Performance Evaluation
The performance comparison for DCI formats with a size of 40bits and 24 bits is illustrated in Figure 1, detailed simulation assumption can be found in the appendix.

Figure 1. Link level performance of TDL-A, delay spread 30ns
Observation: Around 1 dB performance gain can be achieved by reducing the DCI payload from 40bits to 24bits.

Considering the compact DCI design, it is straightforward to use the fallback DCI as a starting point. The reduced payload size for a new compact DCI can improve the PDCCH reliability due to the reduced coding rate. Payload reduction on the fallback DCI can be realized by further compress at least the following DCI fields:

· Resource allocation field to support a much coarse resource allocation type

· MCS indication to only keep the URLLC related MCS

· HARQ process

The introduction of a new compact DCI can also have impact on the UE blind decoding. The maximum number of the PDCCH BD is agreed in the following table:

	Max no. of PDCCH BDs per slot
	SCS

	
	15kHz
	30kHz
	60kHz
	120kHz

	Case 1-1
	44
	36
	22
	20

	Case 1-2
	[44]
	
	
	-

	Case 2
	[44+X]
	[36+Y]
	[22+Y]
	[20]


In order to limit the blind decoding complexity, it should be considered to restrict the number of monitored DCI formats for a URLLC UE.
Proposal: The number of the monitored DCI formats should be limited for a URLLC UE.
3 Conclusions

In this contribution, we present our initial evaluation results for the compact DCI and the analysis on the compact DCI design. Based on our analysis, we have the following observation and proposal

Observation: Around 1 dB performance gain can be achieved by reducing the DCI payload from 40bits to 24bits
Proposal: The number of the monitored DCI formats should be limited for a URLLC UE.
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Appendix

Table 1. Link level simulation parameters
	Parameters
	Value

	DCI payload (excluding 24bits CRC)
	40bits,24bits

	System bandwidth
	20MHz

	Carrier Frequency
	4GHz,

	Number of symbols for CORESET
	2

	CORESET BW (contiguous PRB allocation)
	20MHz

	Subcarrier spacing
	30KHz

	Aggregation level
	Compact DCI study: 8, 16.

	Transmission type
	Interleaved

	REG bundling size
	6

	Modulation
	QPSK

	Channel coding
	Polar code (DCI)

	Transmission scheme
	1-port precoder cycling

	Channel estimation
	Realistic, LMMSE

	Noise estimation
	IDEAL

	Detection method
	MMSE

	Channel model
	TDL-A (delay spread: 30ns)

	UE speed
	3 km/h

	Number of BS antennas
	2Tx

	Number of UE antennas
	4Rx

	Residual target BLER
	10^-5
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