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Introduction
In this contribution, we first discuss our link-level simulation assumption for baseline FR1 coverage evaluation. Based on the proposed assumption, we present our results on coverage of 5G NR using link level simulations, followed by a detailed link budget analysis. A thorough link budget analysis is presented for two distinct scenarios -- a dense urban deployment and a rural deployment. In addition to the two deployment scenarios, the results are further categorized by two different traffic types -- regular eMBB traffic and VoNR.
For this study, basic parameters necessary for link level evaluations are chosen to be in line with the parameters specified in the 37.910 technical report titled ‘Study on self-evaluation towards IMT-2020 submission’ [1] and the ITU-R M.2412 Report titled ‘Guidelines for evaluation of radio interface technologies for IMT-2020’ [2]. Of the five test environments specified in ITU-R M.2412, we focus on two scenarios: dense-urban-eMBB and Rural-eMBB. Table 5b of ITU-R M.2412 specifies the evaluation configurations for the Dense Urban-eMBB test environment, while Table 5c of ITU-R M.2412 specifies the evaluation configurations for the Rural-eMBB test environment. Channel models to be used for each of these test environments are specified in Table B.2.1-1 of TR 37.910 and are based on the parameters specified in Tables A1- 18 and A1-22 of ITU-R M.2412.
LLS Assumption for Baseline Coverage Performance
A list of parameters common to all link-level simulations for each test environment is given in Table 1. These parameters are applied to all uplink/downlink channels. Note that the carrier frequency for the rural test environment is assumed to be < 1 GHz, while the carrier frequency for the urban scenario is assumed to be 4 GHz. This choice impacts the typical available BW for each of the scenarios, and in our analysis we assume that total available BW for rural and urban environments are 20 MHz and 100 MHz, respectively. Further given that most bands in the sub-1 Ghz range are for FDD, we assume the same for the rural test environment. In the rural scenario, subcarrier spacing of 15 kHz and 30 kHz are of interest, whereas for the urban scenario subcarrier spacing of only 30 kHz is considered.
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	Parameter
	Rural
	Urban
	Notes

	Carrier Frequency
	700 MHz
	4GHz
	An additional deployment scenario for rural environments in band n41 could also be considered. 

	Multiplexing
	FDD
	TDD (DDSU)
	 

	System BW
	20MHz (e.g., n5, n8, n12, n20, n28, n71) 
	100MHz
	

	gNB Tx power
	49 dBm for 20 MHz bandwidth 
46 dBm for 10 MHz bandwidth 
	51 dBm for 100 MHz
	ITU document [2] specifies
41 dBm for 10 MHz bandwidth for urban scenarios

	UE power class 
	23 dBm
	23 dBm
	

	Numerology
	15/30kHz SCS
	30kHz SCS
	Results for 30 kHz are presented in this document.

	BS Noise Figure
	5 dB
	5 dB
	

	UE Noise Figure
	7 dB
	7 dB
	

	BS antenna gain (dB)
	8 dB
	8 dB
	

	UE antenna gain (dB)
	0 dB
	0 dB
	

	Thermal noise level
	-174 dBm/Hz
	-174 dBm/Hz
	

	Channel
	NLOS (CDL-C 37ns), LOS (CDL-E 32ns, K = 22)
	NLOS (CDL-C 363ns), LOS (CDL-E 93ns, K = 22)
	Based on Table B.2.1-1 in TR 37.910. Results for NLOS are presented.

	UE speed
	3km/h & 120 km/h
	3km/h
	Results for 3 km/h are presented in this document.

	# of gNB TxRUs
	4 (1V x 2H x 2P)
	64 (2V x 16H x 2P)
	 

	# of Tx at UE
	1/2
	1/2
	

	# of Rx at UE
	2/4
	4
	Results for 4 rx antennas are presented in this document.

	# of cells
	1
	1
	 

	TDD pattern
	N/A
	DDSU (S is 11DL:1G:2UL)
	

	UL data rate target
	100kbps
	1Mbps
	

	DL data rate target
	1Mbps
	10Mbps
	



With these common parameters as the basis, we then proceed to pick channel-specific parameters that we think are most appropriate for a link budget analysis. In general, the parameters are chosen such that they are representative of the basic requirements to sustain a 5G NR link in uplink and downlink. More specifically, with a cell-edge UE in mind, when reasonable, a combination of minimal payload and maximum allowable resources for a control channel are chosen so as to enable sustaining the control channel in low SNR regimes. Our choice of parameters for each of the control and data channels are presented below.
Table 2 lists the parameters chosen for PUCCH. PUCCH payload sizes are chosen to be either 1 bit or 11 bits. For a 1-bit payload, PUCCH Format 0 with either 1 or 10 OFDM symbols are chosen. For the 11-bit payload, PUCCH Format 3 spanning 14 OFDM symbols are chosen. In all instances, a single RB allocation is chosen.

[bookmark: _Ref40453378]Table 2 PUCCH Parameters for link-level simulations and link budget analysis
	PUCCH format
	PUCCH format 0
	PUCCH format 1
	PUCCH format 2
	PUCCH format 3 

	Waveform 
	Low PAPR sequence 
	 Low PAPR sequence
	CP-OFDM 
	DFT-s-OFDM

	UCI payload (bit)
	 1 bit
	 1 bit 
	 11 bits
	19 (+ 9bits CRC)

	PUCCH duration (symbols)
	1
	14
	2
	14

	Number of UEs
	1 UE
	1 UE
	1 UE
	1 UE

	# RBs for long PUCCH
	1 RB
	 1 RB
	1 RB
	1 RB

	Frequency hopping
	No
	 Enabled
	No
	Enabled

	Performance
	1% false alarm and 1% mis-detection



Table 3 presents the basic parameters for PUSCH. An entire uplink slot is assumed to be dedicated to the transmission of PUSCH, with 11 data symbols and 3 DMRS symbols. Special attention is also given to msg3, which is also a PUSCH transmission with a payload size of either 56 or 72 bits.
[bookmark: _Ref40453465]Table 3 PUSCH Parameters for link-level simulations and link budget analysis
	PUSCH Parameter
	Value

	UE antenna configuration
	1/2 Tx

	Antenna Coherence
	Non coherent

	UE power class
	Power class 3

	Slot structure
	11 data symbols and 3 DMRS symbols

	Waveform
	CP-OFDM

	PUSCH rank
	1

	PUSCH RBs
	Variable 1-32 RBs

	PUSCH DMRS
	Type 1 with 3 symbols with no data on DMRS symbols 

	Precoding
	[1 1] precoder with CDD across ports.

	Msg3 payload size
	{56, 72} bits

	Performance metric
	10% BLER after 1st tx for eMBB and VoNR



Table 4 PRACH Parameters for link-level simulations and link budget analysis
	Parameter
	Urban
	Rural

	Format
	Format B4
	Format 1

	Sequence length
	139
	839

	Sub-carrier spacing
	30kHz SCS
	1.25 kHz 

	Frequency offset
	+/- 0.05 ppm at TRP, +/-0.1 ppm at UE

	Performance metric
	0.1% false alarm, 1% miss-detection



The parameter assumption for the downlink channels is provided in Table 5, Table 6 and Table 7 for PDCCH, PDSCH and SSB, respectively.
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	Parameter
	Value

	Number of UE Rx antennas
	2

	BW
	48 RBs

	# of symbols
	1

	PDCCH aggregation level
	8

	DCI size 
	40 (+ 24 bits CRC)

	PDCCH interleaving
	Enabled

	REG bundle size
	6

	Beam forming
	Broadcast (precoder cycling), Unicast (SRS-based precoding)

	Number of control symbols
	2
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	Parameter
	Value

	Slot structure
	2 symbol PDCCH, 9 symbols PDSCH, 2 symbol guard/PUCCH/PUSCH, 1 symbol SRS

	SRS configuration
	Wideband SRS transmission from 2 physical antenna (out of the 4)

	PDSCH rank
	1

	PDSCH DMRS
	Type 1 with 3 symbols with Data and DM-RS TDMed on the DM-RS symbols

	Precoding
	Closed Loop (CL): SVD-based precoding every 4 PRBs based on the SRS transmission



[bookmark: _Ref40454113]Table 7 SSB Parameters used for link-level simulations
	Parameter
	PSS/SSS
	PBCH

	# of Rx
	2
	2

	Bandwidth
	12 RBs
	20 RBs

	Numerology
	30kHz SCS
	30kHz SCS

	Frequency offset
	5ppm
	 0.05ppm

	Performance metric
	1% false alarm, 10% miss-detection
	1% BLER



Proposal 1: Use Table 1 to Table 7 as link-level simulation assumption for baseline FR1 coverage evaluation. 

Coverage Analysis Methodology
We primarily focus on MCL as a metric of choice to understand the current status of coverage in 5G NR. MCL is a straightforward and clear metric that is not dependent on specific choice of deployment density. It provides a clear view of the PHY channels are likely to be a bottleneck in a real deployment and can be used reliably to draw additional insight on the main areas to focus on for coverage enhancement. In particular, we propose to reuse MCL template (Table 5-1) in TR 36.824 for MCL computation.
Proposal 2: Reuse MCL template (Table 5-1) in TR 36.824 for MCL analysis.
We further note that the coverage analysis has two key components, the first focused on coverage of control channels that are devoid of any minimum service requirements and are likely to determine some of the fundamental aspects of a network such as the requirements for initial access procedure. The second component focuses on the data channels and the discussion here depends on the various levels of service requirement. While a true cell-edge UE may be able to stay in RRC connected mode, the data rates delivered to such a UE may be too low to be useful to support any application. Data rates specified for minimum service requirements act as benchmarks that further qualify the coverage offered in a cell. We take a broader view of coverage enhancement and believe that this study item should take into consideration the coverage limitations of UEs requiring different level of service and not just a cell-edge UE.
We might need to identify MCL target in order to identify the bottle-neck channels. There could be multiple options to find such MCL target based on:
· Alt. 1: A target ISD for a certain deployment e.g., 500m for urban or 1.7km for rural.  
· Alt. 2: Data channel at a certain rate for a certain deployment e.g., PUSCH at 100kbps for rural 
· Alt. 3: Control channel coverage e.g., either UL or DL channel that has smaller coverage
From our perspectives, Alt. 1 heavily depends on specific deployment scenarios especially on path loss assumption while in Alt. 2, the data rate may not be the one corresponding to the data rate at the cell edge. On the hand, the control channel is the fundamental channel whose coverage should be closely paid attention to. Hence, we make the following proposal: 
Proposal 3: The MCL target could be based on the control channel coverage.
Baseline eMBB Coverage
In the following, with a focus on eMBB data traffic we present our results on the link budget analysis driven by the results obtained in our link level simulations.
Rural Scenario 
Result of the link budget analysis for downlink and uplink are presented in Table 8 and Table 9 for downlink and uplink channels in rural scenarios, respectively. 
[bookmark: _Ref40456345]Table 8 Link budget analysis for downlink in rural scenarios
	 
 Rural (700MHz FDD, 10MHz, 4T4R, CDL-C 37ns, 30 kHz SCS, 11Hz Doppler) 

	Channel / Format
	 
	Broadcast
PDCCH 
(40-bit, AL8)
	PDSCH
	PBCH
	PSS/SSS

	gNB Tx Power (dBm)
	A
	49.0
	49.0
	49.0
	49.0

	gNB Tx Bandwidth (Hz)
	B
	2.00E+07
	2.00E+07
	2.00E+07
	2.00E+07

	Occupied channel BW (Hz)
	C
	1.73E+07
	1.84E+07
	7.20E+06
	4.32E+06

	Occupied channel Tx Power (dBm)
Uniform PSD
	D=10*LOG10(C/B)+A
	48.4
	48.6
	44.6
	42.3

	Thermal noise density (dBm/Hz)
	E
	-174
	-174
	-174
	-174

	UE Receiver noise figure (dB)
	F
	7
	7
	7
	7

	Interference margin (dB)
	G
	0
	0
	0
	0

	Effective noise power(dBm)
	H=E+10*LOG10(C)+F
	-94.62
	-94.36
	-98.43
	-100.65

	required SINR (dB) per RxAnt
	I
	-9.5
	-12
	-9.02
	-10.02

	Receiver sensitivity (dBm)
	J=I+H
	-104.12
	-106.36
	-107.45
	-110.67

	MCL
	MCL=D-J
	152.49
	154.99
	152.01
	153.01




[bookmark: _Ref40456349]Table 9 Link budget analysis for uplink in rural scenarios
	 
	 
	Rural (4Rx, CDL-C 37ns, 700MHz FDD)

	Channel / Format
	 
	PUCCH
	PUSCH (14 OS)
	PRACH

	
	
	1 OS, 1 bit
	2 OS, 11-bit
	14OS, 1-bit
	14OS, 19bits 
	100kbps Unicast
	56 bits Msg3
	72 bits Msg3
	B4

	UE Tx Power (dBm)
	A
	23
	23
	23
	23
	23
	23
	23
	23

	Thermal noise density (dBm/Hz)
	B
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	gNB Receiver noise figure (dB)
	C
	5
	5
	5
	5
	5
	5
	5
	5

	Interference margin (dB)
	D
	0
	0
	0
	0
	0
	0
	0
	0

	Occupied channel bandwidth (Hz)
	E
	3.60E+05
	3.60E+05
	3.60E+05
	3.60E+05
	7.2E+05
	7.20E+05
	1.08E+06
	4.17E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-113
	-113
	-113
	-113
	-110
	-110
	-109
	-103

	required SINR (dB) per RxAnt
	G
	-2.0
	3.0
	-14.0
	-3.5
	-7.0
	-5.0
	-5.0
	-18.6

	Receiver sensitivity (dBm)
	H=F+G
	-115.44
	-110.44
	-127.44
	-117.44
	-117.44
	-115.43
	-113.67
	-121.39

	Max coupling loss (dB)
	MCL=A-H
	138.44
	133.44
	150.44
	139.94
	140.44
	138.43
	136.67
	144.39




Using the above analysis, we summarize the coverage for each channel in the following table.

	Physical Layer
Channel
	Duration
(symbols)
	MCL
(dB)

	PUCCH (1 bit, PF0)
	1
	138.5

	PUCCH (1 bit, PF1)
	14
	150.5

	PUCCH (11 bit, PF2)
	2
	133.5

	PUCCH (19 bits, PF3)
	14
	140

	PUSCH (100 kbps)
	11
	140.5

	Msg3 PUSCH (56 bits)
	11
	138.5

	Msg3 PUSCH (72 bits)
	11
	137

	PDCCH (64 bits incl. CRC, AL8)
	1
	152.5

	PDSCH (1 Mbps)
	9
	155

	PBCH, 4 SSBs combining
	 
	152



The above MCL numbers, are visually represented in the figure below for easy interpretation.
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Observation 1: In rural environments, large coverage asymmetry is observed between uplink and downlink control channel coverage.
Observation 2: In rural environments, PUSCH coverage is also a bottleneck in ensuring eMBB minimum service requirements.
Proposal 4: Consider enhancement to PUCCH performance to reduce the uplink-downlink control channel coverage imbalance in rural scenarios. Also consider enhancements to PUSCH performance to ensure minimum service requirements.

Urban Scenario
Result of the link budget analysis for downlink and uplink are presented in Table 10 and Table 11 for the downlink and uplink channels in urban scenarios, respectively.
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	Urban (100MHz, TDD 4G, DDSU, 64T4R, CDL-C 363ns, 30 kHz SCS 11Hz Doppler)


	Channel / Format
	 
	Broadcast PDCCH 
(40-bit, AL8)
	PDSCH
	PBCH
	PSS/SSS

	gNB Tx Power (dBm)
	A
	51.0
	51.0
	51.0
	51.0

	gNB Tx Bandwidth (Hz)
	B
	1.00E+08
	1.00E+08
	1.00E+08
	1.00E+08

	Occupied channel BW (Hz)
	C
	1.73E+07
	9.79E+07
	7.20E+06
	4.32E+06

	Occupied channel Tx Power (dBm)
Uniform PSD
	D=10*LOG10(C/B)+A
	43.4
	50.9
	39.6
	37.3

	Thermal noise density (dBm/Hz)
	E
	-174
	-174
	-174
	-174

	UE Receiver noise figure (dB)
	F
	7
	7
	7
	7

	Interference margin (dB)
	G
	0
	0
	0
	0

	Effective noise power(dBm)
	H=E+10*LOG10(C)+F
	-94.62
	-87.09
	-98.43
	-100.65

	required SINR (dB) per RxAnt
	I
	-8.5
	-9.1
	-13.00
	-14.00

	Receiver sensitivity (dBm)
	J=I+H
	-103.12
	-96.19
	-111.43
	-114.65

	MCL
	MCL=D-J
	146.49
	147.09
	150.99
	151.99




[bookmark: _Ref40456523]Table 11 Link budget analysis for uplink in rural scenarios
	 
	 
	Urban (TDD 4GHz, DDSU, 64Rx, TDL-C 363ns) 

	Channel / Format
	 
	PUCCH 
	PUSCH (14 OS)
	PRACH

	
	
	1 OS, 1 bit
	2 OS, 11-bit
	14OS, 1 bit
	14OS, 19 bit
	1Mbps Unicast
	56 bits Msg3
	72 bits Msg3
	B4

	UE Tx Power (dBm)
	A
	23
	23
	23
	23
	23
	23
	23
	23

	Thermal noise density (dBm/Hz)
	B
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	gNB Receiver noise figure (dB)
	C
	5
	5
	5
	5
	5
	5
	5
	5

	Interference margin (dB)
	D
	0
	0
	0
	0
	0
	0
	0
	0

	Occupied channel bandwidth (Hz)
	E
	3.60E+05
	3.60E+05
	3.60E+05
	3.60E+05
	1.15E+07
	7.20E+05
	1.08E+06
	4.17E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-113.4
	-113
	-113.4
	-113.4
	-98.4
	-110.4
	-108.7
	-102.8

	required SINR (dB) per RxAnt
	G
	-11.0
	-5.0
	-23.0
	-14.5
	-16.5
	-16.5
	-17.0
	-28.8

	Receiver sensitivity (dBm)
	H=F+G
	-124.44
	-118.44
	-136.44
	-127.94
	-114.89
	-126.93
	-125.67
	-131.59

	Max coupling loss (dB)
	MCL=A-H
	147.44
	141.44
	159.44
	150.94
	137.89
	149.93
	148.67
	154.59



The above results are summarized in the table below.

	Physical Layer
Channel
	Duration
(symbols)
	MCL 
(dB)

	PUCCH (1 bit, PF0)
	1
	147

	PUCCH (1 bit, PF1)
	14
	159

	PUCCH (11 bits, PF2)
	2
	141

	PUCCH (19 bits, PF3)
	14
	151

	PUSCH (1 Mbps)
	11
	138

	Msg3 PUSCH (56 bits)
	11
	150

	Msg3 PUSCH (72 bits)
	11
	149

	Broadcast PDCCH (64 bits incl. CRC, AL8) 
	1
	146

	PDSCH (10 Mbps)
	9
	147

	PBCH, 4 SSBs combining
	 
	151

	PRACH
	12
	154



The above table is visualized in the figure below:
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Observation 3: In urban environments, PUSCH coverage to meet minimum service requirements is a significant bottleneck. PUCCH Format 2 also emerges as a bottleneck.
Observation 4: In urban environments, broadcast PDCCH emerges as a bottleneck in downlink.
Proposal 5: Consider enhancements aimed at improving the coverage of PUSCH, PUCCH, and downlink broadcast channels in urban environments.

Baseline VoNR Coverage
The study item also explicitly considers coverage aspects for voice traffic. Towards this goal, we consider the latest voice codec EVC, and focus on a medium quality voice encoding rate (13.2 kbps) and present a coverage analysis focused on uplink, similar to what was presented for eMBB.

	Codec
	Mode
	RTP Payload Size - One frame per packet 
(bits)
	Desired TBS (bits)
One packet per TBS

	EVS
	Primary 24.4 kbps
	488
	552

	
	Primary 13.2 kbps
	264
	328

	
	Primary 7.2 kbps
	144
	208

	
	AMR-WB IO 23.85 kbps
	480
	544

	
	AMR-WB IO 12.65 kbps
	256
	320

	
	AMR-WB IO  6.6 kbps
	136
	200

	
	AMR-WB IO 8.85 kbps
	184
	248



Rural Scenario
	
	Rural (4Rx, CDL-C 37ns) - 700MHz


	 
	 
	
	PUCCH
	PUSCH (14 OS)
	PRACH

	Channel / Format
	 
	1 OS, 1 bit
	2 OS, 11-bit
	14OS, 1-bit
	14OS, 19bits 
	Msg3
56 bits
	14-sym PUSCH Msg3
72 bits
	EVS Primary 13.2 kbps; single slot
	EVS Primary 13.2 kbps; two slot
	EVS Primary 13.2 kbps; four slot
	B4

	UE Tx Power (dBm)
	A
	23
	23
	23
	23
	23
	23
	23
	23
	23
	23

	Thermal noise density (dBm/Hz)
	B
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	gNB Receiver noise figure (dB)
	C
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5

	Interference margin (dB)
	D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Occupied channel bandwidth (Hz)
	E
	3.60E+05
	3.60E+05
	3.60E+05
	3.60E+05
	7.20E+05
	1.08E+06
	1.44E+06
	1.44E+06
	1.44E+06
	4.17E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-113
	-113
	-113
	-113
	-110.4
	-108.7
	-107.4
	-107.4
	-107.4
	-102.8

	required SINR (dB) per RxAnt
	G
	-2.0
	3.0
	-14.0
	-3.5
	-5.0
	-5.0
	-5.0
	-7.5
	-11.0
	-18.6

	Receiver sensitivity (dBm)
	H=F+G
	-115.44
	-110.44
	-127.44
	-117.44
	-115.43
	-113.67
	-112.42
	-114.92
	-118.42
	-121.39

	Max coupling loss (dB)
	MCL=A-H
	138.44
	133.44
	150.44
	139.94
	138.43
	136.67
	135.42
	137.92
	141.42
	144.39



Observation 5:  In rural environments, MCL for PUCCH (PF0, PF2, PF3) is worse compared to PUSCH with 4 repetitions.

Urban Scenario

	Urban (TDD 3.5G, DDSU, 64Rx, TDL-C 363ns) - 3.5GHz

	
	
	PUCCH
	PUSCH (14 OFDM symbols)
	PRACH

	Channel / Format
	 
	1 OS, 1 bit
	2 OS, 11-bit
	14OS, 1 bit
	14OS, 19 bit
	Msg3
56 bits
	Msg3
72 bits
	EVS Primary 13.2 kbps; single slot
	EVS Primary 13.2 kbps; two slot
	EVS Primary 13.2 kbps; four slot
	B4

	UE Tx Power (dBm)
	A
	23
	23
	23
	23
	26
	26
	26
	26
	26
	26

	Thermal noise density (dBm/Hz)
	B
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174
	-174

	gNB Receiver noise figure (dB)
	C
	5
	5
	5
	5
	5
	5
	5
	5
	5
	5

	Interference margin (dB)
	D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Occupied channel bandwidth (Hz)
	E
	3.60E+05
	3.60E+05
	3.60E+05
	3.60E+05
	7.20E+05
	1.08E+06
	1.44E+06
	1.44E+06
	3.60E+05
	4.17E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-113.4
	-113
	-113.4
	-113.4
	-110.4
	-108.7
	-107.4
	-107.4
	-113.4
	-102.8

	required SINR (dB) per RxAnt
	G
	-11.0
	-5.0
	-23.0
	-14.5
	-16.5
	-17.0
	-15.5
	-18.0
	-14.0
	-28.8

	Receiver sensitivity (dBm)
	H=F+G
	-124.44
	-118.44
	-136.44
	-127.94
	-126.93
	-125.67
	-122.92
	-125.42
	-127.44
	-131.59

	Max coupling loss (dB)
	MCL=A-H
	147.44
	141.44
	159.44
	150.94
	152.93
	151.67
	148.92
	151.42
	153.44
	157.59



Observation 6: Similar to the rural scenario, PUCCH becomes a bottleneck when compared to PUSCH with 4 repetitions.

Based on these observations, we make the following proposal.
Proposal 6: Consider enhancements to PUCCH and PUSCH to improve coverage performance for VoNR services.


Conclusion
This contribution presents our view on LLS parameter assumption for baseline FR1 coverage analysis. Furthermore, we provide our the link budget analysis based on the proposed assumption. In particular, the following observations and proposals have been made:
On baseline coverage evaluation assumption and performance target
Proposal 1: Use Table 1 to Table 7 as link-level simulation assumption for baseline FR1 coverage evaluation. 
Proposal 2: Reuse MCL template (Table 5-1) in TR 36.824 for MCL analysis.
Proposal 3: The MCL target could be based on the control channel coverage.

On eMBB traffic:

Observation 1: In rural environments, large coverage asymmetry is observed between uplink and downlink control channel coverage.
Observation 2: In rural environments, PUSCH coverage is also a bottleneck in ensuring eMBB minimum service requirements.
Proposal 4: Consider enhancement to PUCCH performance to reduce the uplink-downlink control channel coverage imbalance in rural scenarios. Also consider enhancements to PUSCH performance to ensure minimum service requirements.
Observation 3: In urban environments, PUSCH coverage to meet minimum service requirements is a significant bottleneck. PUCCH Format 2 also emerges as a bottleneck.
Observation 4: In urban environments, broadcast PDCCH emerges as a bottleneck in downlink.
Proposal 5: Consider enhancements aimed at improving the coverage of PUSCH, PUCCH, and downlink broadcast channels in urban environments.
On voice traffic:
Observation 5:  In rural environments, MCL for PUCCH (PF0, PF2, PF3) is worse compared to PUSCH with 4 repetitions.
Observation 6: In urban environments, Similar to the rural scenario, PUCCH becomes a bottleneck when compared to PUSCH with 4 repetitions.
Proposal 6: Consider enhancements to PUCCH and PUSCH to improve coverage performance for VoNR services.
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