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Background
At RAN1#101-e meeting [1], some of the evaluation parameters are agreed for FR1. Some of the agreed values are listed as below.
Table 1: Short summary of the agreed values
	Parameters
	Values

	carrier frequency
	Urban: 4GHz (TDD), 2.6GHz (TDD) 
Rural: 4GHz (TDD), 2.6GHz (TDD), 2GHz (FDD), 700MHz (FDD)
Rural with long distance: 700MHz (FDD), 4GHz (TDD)

	BWP size
	100MHz for 4GHz and 2.6GHz.
20MHz for 2GHz (FDD)
20MHz (optional for 10MHz) for 700MHz. (FDD)

	Frame structure
	DDDSU (S: 10D:2G:2U) only for 4GHz
DDDSUDDSUU (S: 10D:2G:2U) only for 4GHz 
DDDDDDDSUU (S: 6D:4G:4U) only for 2.6GHz
Other frame structures can be reported by companies.

	target data rate
	For eMBB,
10 Mbps/1 Mbps for DL/UL for Urban,
1 Mbps/ 100 kbps for DL/UL for Rural
30 kbps for UL is optional for Rural with long distance scenario
For VoIP,
320 bits with 20 ms interval
TBD: TBS for SIP invite message. 1500 bytes can be a starting point

	Target BLER
	PUSCH:
For eMBB, 10% iBLER, for VoIP, 2% rBLER
PUCCH:
For PUCCH format 1, 1% DTXtoACK error, 0.1% NACKtoACK error, 1% ACK miss detection probability
For PUCCH format 3, 1% BLER for ACK/NACK/SR, FFS 10 or 1% BLER for CSI

	PRBs/TBS/MCS
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use 30 PRBs for 1Mbps, 4 PRBs for 100kbps, 1 PRB for 30kbps as a starting point.



Coverage evaluation
Evaluation assumption
Table 2 shows an evaluation assumption for coverage estimation based on the agreed assumption.
Table 2: Evaluation assumption for coverage estimation
	Carrier frequency
	700 MHz, 2.6 GHz, 4 GHz

	Duplex type and configuration
	FDD for 700 MHz
DDDDDDDSUU (S: 6D:4G:4U) for 2.6 GHz
DDDSU (S: 10D:2G:2U) for 4 GHz

	Subcarrier spacing
	15 kHz for 700 MHz
30 kHz for 2.6 GHz and 4 GHz

	BS antenna height
	25 m

	UE antenna height
	1.5 m

	coverage reliability for control channel
	95%

	coverage reliability for data channel
	90%

	shadow fading standard deviation
	7 dB

	Pathloss model
	NLOS O-to-I

	Penetration margin
	26.25 dB

	Target data rate for PDCCH
	128000 bps

	Target data rate for PUCCH
	4000 bps

	Target data rate for PDSCH
	10 Mbps

	Target data rate for PUSCH
	1 Mbps

	Target BLER for control channel
	0.01

	Target iBLER for data channel
	0.1

	Number of transmit antennas
	192 for 2.6 GHz and 4 GHz
16 for 700 MHz

	Array gain assumption
	10*log10 (# transmit antennas / # antenna ports)

	Number of antenna ports
	2

	Number of transmit chains
	1

	Transmission power
	44 dBm per 20 MHz for DL, 23 dBm for UL

	Transmitter antenna gain
	8 dBi for DL, 0 dBi for UL

	Cable, connector, body losses
	3 dB for DL, 1 DB for UL

	Number of receive antennas
	4 for model A/B

	Receiver noise figure
	7 dB for DL, 5 dB for UL

	Thermal noise density
	-174 dB

	Receiver interference density
	-169.30 dBm/Hz

	Receiver implementation margin
	2 dB

	HARQ gain for control channel
	0 dB

	HARQ gain for data channel
	0.5 dB



Table 2-1: Link level simulation assumption for all channels
	Channel estimation
	2D-MMSE

	Receiver
	MMSE

	Channel model
	TDL-C



Table 2-2: Link level simulation assumption for PDCCH
	Number of OFDM symbols
	2 OFDM symbols

	Aggregation level
	16

	DCI size
	64 bits including CRC

	Channel coding
	polar code

	Allocated RBs
	48 RBs



Table 2-3: Link level simulation assumption for PUCCH
	PUCCH format
	PUCCH format 1

	Number of OFDM symbols
	14 OFDM symbols

	UCI size
	2 bits

	Allocated RBs
	1 RB

	DTX to ACK probability
	0.01

	NACK to ACK probability
	0.001

	ACK miss detection probability
	0.01



Table 2-4: Link level simulation assumption for PDSCH
	Number of OFDM symbols
	12 OFDM symbols

	MCS index
	MCS 12 in Table 5.1.3.1-1 in [2] for 700 MHz
MCS 0 in Table 5.1.3.1-1 in [2] for 2.6 GHz and 4 GHz

	Allocated RBs
	50 for 700 MHz
250 for 2.6 GHz
254 for 4 GHz

	TBS
	10248 bits for 700 MHz
7048 bits for DL slots, 1416 bits for mixed slots for 2.6 GHz
7176 bits for DL slots, 4232 bits for mixed slots for 4 GHz

	DMRS configuration
	Type 1 (symbol #2 and symbol #7)



Table 2-5: Link level simulation assumption for PUSCH
	Number of OFDM symbols
	14 OFDM symbols

	MCS index
	MCS 0 in Table 5.1.3.1-1 in [2]

	Allocated RBs
	30 RBs for 700 MHz
76 RBs for 2.6 GHz and 4 GHz

	TBS
	1032 bits for 700 MHz
2536 bits for UL slots, no PUSCH allocation for mixed slots for 2.6 GHz and 4 GHz

	DMRS configuration
	Type 1 (symbol #2 and symbol #7)



Table 2-5: Link level simulation assumption for msg 3 PUSCH
	Number of OFDM symbols
	14 OFDM symbols

	MCS index
	MCS 0 in Table 5.1.3.1-1 in [2]

	Allocated RBs
	2 RBs

	TBS
	56 bits

	DMRS configuration
	Type 1 (symbol #2, #7, #11)



Evaluation results
Table 3 shows the maximum range for each channel for Model A and Model B. 
Table 3-1: Maximum range for each channel for 700 MHz
	
	Model A [m]
	Model B [m]

	PDCCH
	1263.26
	2059.39

	PUCCH
	378.56
	617.01

	PDSCH
	584.93
	953.45

	PUSCH
	356.58
	581.18

	msg3 PUSCH
	384.96
	627.44



Table 3-2: Maximum range for each channel for 2.6 GHz
	
	Model A [m]
	Model B [m]

	PDCCH
	1219.11
	1990.92

	PUCCH
	365.29
	595.38

	PDSCH
	1047.83
	1711.16

	PUSCH
	344.08
	560.80

	msg3 PUSCH
	371.46
	605.44



Table 3-3: Maximum range for each channel for 4 GHz
	
	Model A [m]
	Model B [m]

	PDCCH
	977.95
	1597.01

	PUCCH
	293.03
	477.58

	PDSCH
	840.55
	1372.61

	PUSCH
	276.01
	449.85

	msg3 PUSCH
	297.98
	485.66



As shown above, the uplink channels can be identified as the bottle neck. Thus, potential enhancement for PUCCH, and PUSCH including msg3 should be further studied. 
In addition, for 700 MHz band, PDSCH coverage is reduced due to higher MCS. We can consider PDSCH enhancement as well for 700 MHz band.
Proposal 1: Potential enhancements for PUCCH, and PUSCH including msg3 should be further studied.
Proposal 2: Potential enhancements for PDSCH at least for targeting 700 MHz band can be considered.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: Potential enhancements for PUCCH, and PUSCH including msg3 should be further studied.
Proposal 2: Potential enhancements for PDSCH at least for targeting 700 MHz band can be considered.
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