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Introduction
In this contribution, we first discuss remaining aspects of 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. The basic parameters assumed in this study are in line with the agreements made in the previous RAN1 meeting.
Remaining Aspects on Baseline Coverage Assumption
In this section we address some of our assumptions on certain key aspects on coverage analysis that were identified in the previous RAN1 meeting. Three key aspects include (a) assumptions on gNB modelling and antenna gain, (b) link budget template and (c) methodology to identify performance bottlenecks. We address each of the above in the discussion below.

gNB Modelling and antenna gain assumptions
We made the following two agreements in R1-101e:

____________________________________

Agreement:
Down selection on the following options for antenna array gain for LLS based methodology for FR1 in next meeting.
· Option 1: Antenna array gain is included in the link budget template. 
· FFS: array gain = 10 * 1og10 (number of antenna elements/number of TxRUs)
· FFS: For TDL channel model
· FFS: Values reflective of realistic implementation and network operation.
· Option 2: Antenna array gain is included in LLS.
· FFS: For CDL channel model
Agreements:
· For link level simulation, adopt the following table for eMBB data or VoIP on PUSCH and for PUCCH for FR1.
	Parameters
	Values

	Number of receive antenna elements for BS
	Urban: 192 antenna elements for 4GHz and 2.6GHz, 
(M,N,P,Mg,Ng) = (12,8,2,1,1)
(optional) 128 antenna elements for 4GHz, 
(M,N,P,Mg,Ng) = (8,8,2,1,1)
Rural: 64 antenna elements for 4GHz and 2.6GHz
(M,N,P,Mg,Ng) = (8,4,2,1,1)
32 antenna elements for 2GHz
(M,N,P,Mg,Ng) = (8,2,2,1,1)
16 antenna elements for 700MHz
(M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of receive TxRUs for BS
	TBD
gNB architectures to study for TDL:
· 2 or 4 TXRUs for 2GHz, 700 MHz 
· 64TxRUs for 2.6 and 4 GHz. 
· Optional: 32 TXRUs at 2 GHz
[gNB modeling in LLS for TDL:
· Option 1: 2 or 4 gNB receive chains in LLS (as starting point). FFS: correlation
· Option 2: Number of gNB receive chains = number of TXRUs in LLS. FFS: correlation.]
[gNB architectures to study for CDL: 
· Urban: 64 receive chains for 2.6 and 4 GHz in LLS
· Rural: 8 receive chains for 4GHz and 2.6GHz in LLS
· 4 receive chains for 2GHz and 700MHz in LLS.]
[gNB modeling in LLS for CDL:
 Number of gNB receive chains = number of TXRUs in LLS.]

	Delay spread
	Urban: 300ns
Rural: 300ns
Rural with long distance: 30ns

	PRBs/TBS/MCS for eMBB for PUSCH
	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.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.

	PRBs/MCS for VoIP for PUSCH
	[4 PRBs] for VoIP as starting point. 
Other values of PRBs can be reported by companies.
QPSK, pi/2 BPSK (optional)


Note: For TDL models, companies report whether antenna array gain, obtained from mapping antenna elements to TXRU, is included in LLS or link budget template. Array gain calculation method and how channel estimation is accounted for is reported by companies
____________________________________

We prefer Option 2 in the first agreement and Option 2 in the second agreement. We believe it is important that the LLS capture accurately the number of gNB TXRUs. Simulating gNBs with only 1, 2 or 4 TXRUs is an over-simplification and may not accurately reflect the performance of a real gNB with a lot more TXRUs. We therefore make the following proposal:

Proposal 1: The number of gNB receive chains is equal to the number of TXRUs in LLS. Antenna array gains due to digital beamforming or combining are included in LLS.

Link budget template
With regard to which the link budget template should be used for coverage analysis, we made the following agreement in R1-101e:
---------------------------
Agreement:
· Down selection on the following options for the link budget template for FR1 in next meeting.
· Option 1: Adopt single link budget template based on IMT-2020 self-evaluation with necessary revisions, including adding/removing/revising some parameters.
· FFS: The template provided by FL in Tdoc R1-2005005.
· Option 2: Adopt both templates, i.e. link budget template in IMT-2020 self-evaluation and link budget template in TR 36.824.
· Option 3: Adopt single link budget template in TR 36.824 with necessary revisions, including adding/revising some parameters.

---------------------------
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.

Methodology to identify performance bottleneck
In R1-101e, we made the following agreement on the overall evaluation methodology to be adopted for this study.
--------
Agreements:
· The basic evaluation methodology is based on link-level simulation for FR1.
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements.
· Step 2: Obtain the baseline performance based on required SINR and link budget template.
· Note: aspects related to identifying target performance and coverage bottlenecks based on target performance metric is to be handled separately
· The evaluation methodology based on system-level simulation is optional for FR1.
· Note: The simulation assumptions for SLS are up to companies’ reports.

--------
We first note that any 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. With these two-pronged approach in mind, we make the following proposal: 

Proposal 3: Use relative MCL as a measure of coverage in different scenarios. Aim to address any gap in uplink and downlink control channel coverage. Aim to then close the gap between control and data channel coverage to meet minimum service requirements. 

Parameters for Link Budget Analysis
In R1-101e, we made several agreements on the general parameters and channel-specific parameters for link-level simulations. All results presented here are in line with these agreements. We list some of our assumptions for clarity.
Table 1 Common link-level parameters
	Parameter
	Rural
	Urban

	Carrier Frequency
	700 MHz
	4GHz

	Multiplexing
	FDD
	TDD (DDDSU)

	System BW
	20MHz 
	100MHz

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

	UE power class 
	23 dBm
	23 dBm

	Numerology
	15 kHz SCS
	30 kHz SCS

	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
	TDL-C 300ns
	TDL-C 300ns

	UE speed
	3km/h & 120 km/h
	3km/h

	# of gNB TxRUs
	4 
	64 

	# of Tx at UE
	1
	1/2

	# of Rx at UE
	2
	4

	# of cells
	1
	1

	TDD pattern
	N/A
	DDDSU 

	UL data rate target
	100kbps
	1Mbps

	DL data rate target
	1Mbps
	10Mbps



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

	Waveform 
	 Low PAPR sequence
	DFT-s-OFDM

	UCI payload (bit)
	 2 bits
	11, 22 bits

	PUCCH duration (symbols)
	14
	14

	# RBs for long PUCCH
	 1 RB
	1 RB

	Repetition
	disabled
	disabled

	Frequency hopping
	 Enabled
	Enabled

	Performance
	1% false alarm and 1% mis-detection
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	PUSCH Parameter
	Value

	UE antenna configuration
	1 Tx

	UE power class
	Power class 3

	Slot structure
	12 data symbols and 2 DMRS symbols 


	Waveform
	DFT-S-OFDM

	PUSCH rank
	1

	PUSCH RBs
	Variable 1-32 RBs

	PUSCH DMRS
	Type 1 with no data on DMRS symbols 

	HARQ
	Enabled 

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



Table 4 VoNR parameters
	TDD Config (DDDSU)
	

	Payload segments per 20 ms
	1

	Payload/TB size (no segmentation)
	320 bits (256 bits from voice codec; 3 byte RoHC; 2 byte PDCP hdr; 1 byte RLC hdr ; 2 byte MAC hdr)

	RB, MCS
	4 RB, MCS4 (64QAM table)

	HARQ
	enabled; max retransmissions = 7

	FDD config
	

	Payload segments per 20ms
	4 

	Payload/TB size(with 4 segments)
	(296)/4 + 24 = 98 bits

	RB, MCS
	4 RB, MCS 0 (64QAM table)

	HARQ
	enabled; max retransmissions = 4



Table 5 Parameters related to RACH procedure
	RACH
	

	Format
	Format 0 for rural, B4 for urban

	Msg 2 PDSCH
	

	Payload
	9 bytes

	RB, MCS
	MCS 0, TB scale factor 0.25, 12 PRBs

	HARQ
	N/A

	Slot structure
	9 data symbols, 3 DMRS symbols

	Precoding
	Precoder cycling

	Performance target
	10% iBLER

	Msg 3 PUSCH
	

	Payload
	56 bits

	RB, MCS
	2 RBs, MCS 0 (64QAM table)

	Slot structure
	11 data symbols, 3 DMRS symbols

	HARQ
	disabled

	Performance target
	10% iBLER

	Msg 4 PDSCH
	

	Payload
	130 bytes

	Slot structure
	10 data symbols, 2 DMRS symbols

	RB, MCS
	36 RB, MCS 0 (64QAM table)

	HARQ
	enabled; max retransmissions = 4

	Precoding
	Precoder cycling

	Performance target
	10% rBLER




Table 6 Broadcast PDCCH Parameters
	Parameter
	Value

	BW
	48 RBs

	# of symbols
	2

	PDCCH aggregation level
	16

	DCI size 
	40 (+ 24 bits CRC)

	REG bundle size
	6

	Beam forming
	Precoder cycling




Table 7 PDSCH Parameters
	Parameter
	Value

	Slot structure
	10 PDSCH data symbols, 2 DMRS symbols

	Precoding
	Closed-loop precoding 

	PDSCH rank
	1

	Frequency Allocation
	Full band allocation



  

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. 
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	 Rural Pedestrian (700MHz FDD, 20MHz, 4T2R, TDL-C 300ns, 3kmph)

	[bookmark: _Hlk47590343]Channel / Format
	
	PBCH
	Broadcast
PDCCH 
(40-bit, AL16)
	Broadcast PDSCH msg2 (no HARQ)
	Broadcast PDSCH msg4 (wHARQ)
	Unicast PDSCH 1Mbps (wHARQ)

	gNB Tx Power (dBm)
	A
	49.0
	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
	2.00E+07

	Occupied channel BW (Hz)
	C
	3.60E+06
	8.64E+06
	2.16E+06
	6.48E+06
	1.91E+07

	Occupied channel Tx Power (dBm)
Uniform PSD
	D=10*LOG10(C/B)+A
	41.6
	45.4
	39.3
	44.1
	48.8

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

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

	Interference margin (dB)
	G
	0
	0
	0
	0
	0

	Effective noise power(dBm)
	H=E+10*LOG10(C)+F
	-101.44
	-97.63
	-103.66
	-98.88
	-94.19

	required SINR (dB) per RxAnt
	I
	-12.80
	-9
	-10
	-10.5
	-11

	Receiver sensitivity (dBm)
	J=I+H
	-114.24
	-106.63
	-113.66
	-109.38
	-105.19

	MCL
	MCL=D-J
	155.79
	151.99
	152.99
	153.49
	153.99



	 Rural Vehicular (700MHz FDD, 20MHz, 4T2R, TDL-C 300ns, 120kmh)

	Channel / Format
	
	PBCH
	Broadcast
PDCCH 
(40-bit, AL16)
	Broadcast PDSCH msg2 (no HARQ)
	Broadcast PDSCH msg4 (wHARQ)
	Unicast PDSCH 1Mbps (wHARQ)

	gNB Tx Power (dBm)
	A
	49.0
	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
	2.00E+07

	Occupied channel BW (Hz)
	C
	3.60E+06
	8.64E+06
	2.16E+06
	6.48E+06
	1.91E+07

	Occupied channel Tx Power (dBm)
Uniform PSD
	D=10*LOG10(C/B)+A
	41.6
	45.4
	39.3
	44.1
	48.8

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

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

	Interference margin (dB)
	G
	0
	0
	0
	0
	0

	Effective noise power(dBm)
	H=E+10*LOG10(C)+F
	-101.44
	-97.63
	-103.66
	-98.88
	-94.19

	required SINR (dB) per RxAnt
	I
	-12.80
	-9
	-10
	-10.5
	-11

	Receiver sensitivity (dBm)
	J=I+H
	-114.24
	-106.63
	-113.66
	-109.38
	-105.19

	MCL
	MCL=D-J
	155.79
	151.99
	152.99
	153.49
	153.99
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	Rural pedestrian (1Tx4Rx, TDL-C 300ns, 700MHz FDD, 3kmph)

	Channel / Format
	 
	PUCCH
	PUSCH (14 OS)
	PRACH

	
	
	PUCCH PF1 2 bits
	PUCCH PF3 11 bits
	PUCCH PF3 22 bits
	100kbps Unicast (w HARQ)
	56 bits Msg3 (no HARQ)
	VoNR (w HARQ 2% BLER)
	Format 0

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

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

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

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

	Occupied channel bandwidth (Hz)
	E
	1.80E+05
	1.80E+05
	1.80E+05
	7.20E+05
	3.60E+05
	7.20E+05
	1.05E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-116
	-116
	-116
	-110
	-113
	-110
	-109

	required SINR (dB) per RxAnt
	G
	-10.5
	-7.0
	-4.5
	-10.0
	-6.0
	-9.0
	-17.6

	Receiver sensitivity (dBm)
	H=F+G
	-126.95
	-123.45
	-120.95
	-120.43
	-119.44
	-119.43
	-126.39

	Max coupling loss (dB)
	MCL=A-H
	149.95
	146.45
	143.95
	143.43
	142.44
	142.43
	149.39



	[bookmark: _Hlk47590540] 
	 
	Rural Vehicular (1Tx4Rx, TDL-C 300ns, 700MHz FDD, 120kmph)

	Channel / Format
	 
	PUCCH
	PUSCH (14 OS)
	PRACH

	
	
	PUCCH PF1 2 bits
	PUCCH PF3 11 bits
	PUCCH PF3 22 bits
	100kbps Unicast (w HARQ)
	56 bits Msg3 (no HARQ)
	VoNR (w HARQ 2% BLER)
	Format 0

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

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

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

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

	Occupied channel bandwidth (Hz)
	E
	1.80E+05
	1.80E+05
	1.80E+05
	7.20E+05
	3.60E+05
	7.20E+05
	1.05E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-116
	-116
	-116
	-110
	-113
	-110
	-109

	required SINR (dB) per RxAnt
	G
	-10.5
	-7.0
	-4.5
	-10.0
	-6.0
	-9.0
	-17.6

	Receiver sensitivity (dBm)
	H=F+G
	-126.95
	-123.45
	-120.95
	-120.43
	-119.44
	-119.43
	-126.39

	Max coupling loss (dB)
	MCL=A-H
	149.95
	146.45
	143.95
	143.43
	142.44
	142.43
	149.39




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

	Physical Layer
Channel
	MCL
(dB)

	PUCCH (2 bits, PF1)
	150

	PUCCH (11 bits, PF3)
	146.5

	PUCCH (22 bits, PF3)
	144

	PUSCH (VoNR)
	142.5

	PUSCH (100 kbps)
	143.5

	Msg3 PUSCH (56 bits)
	142.5

	PRACH
	149.4

	Broadcast Msg2 PDSCH
	153

	Broadcast Msg4 PDSCH
	153.5

	Broadcast PDCCH (64 bits incl. CRC, AL16)
	152

	PDSCH (1 Mbps)
	154

	PBCH, 4 SSBs combining
	156



Based on the above analysis, we make the following observations and proposals:
Observation 1: Large coverage asymmetry is observed between uplink and downlink control channel coverage in the rural scenario. 
Observation 2: 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, DDDSU, 64T4R, TDL-C 300ns, 3kmh)

	Channel / Format
	
	PBCH
	Broadcast
PDCCH 
(40-bit, AL16)
	Broadcast PDSCH msg2 (no HARQ)
	Broadcast PDSCH msg4 (wHARQ)
	Unicast PDSCH 10Mbps (wHARQ)

	gNB Tx Power (dBm)
	A
	51.0
	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
	1.00E+08

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

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

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

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

	Interference margin (dB)
	G
	0
	0
	0
	0
	0

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

	required SINR (dB) per RxAnt
	I
	-15.4
	-11.5
	-13
	-12.00
	-10.00

	Receiver sensitivity (dBm)
	J=I+H
	-113.83
	-106.12
	-100.09
	-110.43
	-108.43

	MCL
	MCL=D-J
	153.39
	149.49
	150.99
	149.99
	147.99
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	Urban Pedestrian (TDD, 4GHz, DDDSU, 1Tx64Rx, TDL-C 300ns, 3kmph)

	Channel / Format
	 
	PUCCH
	PUSCH (14 OS)
	PRACH

	
	
	PUCCH PF1 2 bits
	PUCCH PF3 11 bits
	PUCCH PF3 22 bits
	1Mbps Unicast (wHARQ)
	56 bits Msg3 (no HARQ)
	VoNR (wHARQ)
	Format 0

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

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

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

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

	Occupied channel bandwidth (Hz)
	E
	3.60E+05
	3.60E+05
	3.60E+05
	1.15E+07
	7.20E+05
	1.44E+06
	4.17E+06

	Effective noise power(dBm)
	F=10*LOG10(E)
+B+C+D
	-113.4
	-113.4
	-113.4
	-98.4
	-110.4
	-107.4
	-102.8

	required SINR (dB) per RxAnt
	G
	-20.5
	-18.0
	-16.5
	-13.5
	-16.5
	-18.0
	-29.0

	Receiver sensitivity (dBm)
	H=F+G
	-133.94
	-131.44
	-129.94
	-111.89
	-126.93
	-125.42
	-131.80

	Max coupling loss (dB)
	MCL=A-H
	156.94
	154.44
	152.94
	134.89
	149.93
	148.42
	154.80




The above results are summarized in the table below.

	Physical Layer
Channel
	MCL
(dB)

	PUCCH (2 bits, PF1)
	157

	PUCCH (11 bits, PF3)
	154.5

	PUCCH (22 bits, PF3)
	153

	PUSCH (VoNR)
	148.5

	PUSCH (1 Mbps)
	135

	Msg3 PUSCH (56 bits)
	150

	PRACH
	154.8

	Broadcast Msg2 PDSCH
	151

	Broadcast Msg4 PDSCH
	150

	Broadcast PDCCH (64 bits incl. CRC, AL16)
	149.5

	PDSCH (10 Mbps)
	148

	PBCH, 4 SSBs combining
	153



Based on the above analysis, we make the following observations and proposals:
Observation 3: PUSCH coverage to meet minimum service requirements is a significant bottleneck. 
Observation 4: Large coverage asymmetry observed between uplink control coverage (PUCCH) and downlink control coverage (broadcast PDCCH). Broadcast PDCCH emerges as a bottleneck in downlink.
Proposal 5: Consider enhancements aimed at improving the coverage of PUSCH and downlink broadcast channels.
Observation 5: VoIP PUSCH is a bottleneck in rural scenarios.
Proposal 6: Consider enhancements to improve coverage of VoIP PUSCH in rural scenarios.
Conclusion
This contribution presents our views on remaining aspects of simulation assumptions and our baseline coverage analysis for FR1. In particular, the following observations and proposals have been made:

On remaining aspects of simulation assumption
Proposal 1: The number of gNB receive chains is equal to the number of TXRUs in LLS. Antenna array gains due to digital beamforming or combining are included in LLS.
Proposal 2: Reuse MCL template (Table 5-1) in TR 36.824 for MCL analysis.
Proposal 3: Use relative MCL as a measure of coverage in different scenarios. Aim to address any gap in uplink and downlink control channel coverage. Aim to then close the gap between control and data channel coverage to meet minimum service requirements. 

On baseline coverage analysis for FR1
Observation 1: Large coverage asymmetry is observed between uplink and downlink control channel coverage in the rural scenario. 
Observation 2: PUSCH coverage is also a bottleneck in ensuring eMBB minimum service requirements.
Observation 3: PUSCH coverage to meet minimum service requirements is a significant bottleneck. 
Observation 4: Large coverage asymmetry observed between uplink control coverage (PUCCH) and downlink control coverage (broadcast PDCCH). Broadcast PDCCH emerges as a bottleneck in downlink.
Observation 5: VoIP PUSCH is a bottleneck in rural scenarios.

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.
Proposal 5: Consider enhancements aimed at improving the coverage of PUSCH and downlink broadcast channels.
Proposal 6: Consider enhancements to improve coverage of VoIP PUSCH in rural scenarios.
