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1	Introduction
In this contribution, we provide in detail the evaluation assumptions that have been used for link budget evaluation in our companion contributions [1][2].
2	General assumptions for link budget evaluation
2.1	FR1 scenarios
This subsection summarizes general assumptions for the link budget evaluation in our companion contribution [1] for the Rural and Urban scenarios in FR1. Parameters are presented in Table 1.

	Scenario parameters

	Duplexing 
	TDD
	FDD

	Scenario
	Urban/Rural
	Rural

	Carrier frequency
	4 GHz
	700MHz

	SCS
	30 kHz

	15 kHz

	BW
	100 MHz
	10 MHz

	Channel parameters

	Model
	TDL-C as per IMT-2020 guidelines [3]

	Delay spread
	TDD
	FDD

	
	Urban
	Rural
	Rural

	
	363 ns
	37 ns
	37 ns

	UE speed
	Low speed
	3 Km/h
	3 Km/h
	3 Km/h

	
	High speed
	30 Km/h
	120 Km/h
	120 Km/h

	Propagation
	Both NLOS and LOS

	Power allocation parameters

	Tx power gNB
	TDD
	FDD

	
	44 dBm
	49 dBm

	Tx power UE
	23 dBm

	Power allocation
	DL
	Uniformly allocated to CBW

	
	UL
	Concentrated on occupied BW

	Antenna array configuration parameters

	Antennas
	As per IMT-2020 guidelines [3]

	
	Elements [#E]
	Ports [#P]

	
	gNB
	Urban
	62T64R
	gNB
	2DL 2UL

	
	
	Rural
	32T32R
	
	

	
	UE
	Urban
	2T4R
	UE
	2DL 1UL

	
	
	Rural
	2T2R
	
	

	Beamforming Gain
	

	Frame configuration parameters

	Frame structure for TDD
	3D1S1U (2.5 ms periodicity) and 4D1S5U (5 ms periodicity)
D:U=10:2 for S slot

	Symbols per slot
	14

	DMRS
	PxSCH
	Urban
	DL
	UL

	
	
	
	1 symbol
Type 1 - 1 layer
3dB power boost
	2 symbols
Type 1 - 1 layer
3dB power boost

	
	
	Rural
	2 symbols

	
	PxCCH
	Urban/Rural
	DL/UL

	
	
	
	According to NR specification

	HARQ eMBB
	No

	HARQ VoIP
	Yes [Up to 4 HARQ transmissions]
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2.2	FR2 scenarios
This subsection summarizes general assumptions for the link budget evaluation in our companion contribution [2] for the Urban, Suburban and Indoor scenarios in FR2. Parameters are presented in Table 2.

	Scenario parameters

	Duplexing 
	TDD

	Scenario
	Urban
	Suburban
	Indoor

	Carrier frequency
	30 GHz
	30 GHz
	30 GHz

	SCS
	120 kHz
	120 kHz
	120 kHz

	BW
	200 MHz
	200 MHz
	200 MHz

	Channel parameters

	Model
	TDL-C for Urban/Suburban and TDL-A for Indoor as per IMT-2020 guidelines [3]

	Delay spread
	TDD

	
	Urban
	Suburban
	Indoor

	
	263 ns
	37 ns
	26 ns

	UE speed
	Low speed
	3 Km/h
	3 Km/h
	3 Km/h

	
	High speed
	30 Km/h
	120 Km/h
	-

	Propagation
	Both NLOS and LOS

	Power allocation parameters

	Tx power gNB
	Urban/Suburban
	Indoor

	
	43 dBm
	26 dBm

	Tx power UE
	23 dBm

	Power allocation
	DL
	Uniformly allocated to CBW

	
	UL
	Concentrated on occupied BW

	Antenna array configuration parameters

	Antennas
	As per IMT-2020 guidelines [3]

	
	Elements [#E]
	Ports [#P]

	
	gNB
	Urban
	128T128R
	gNB
	2DL 2UL

	
	
	Suburban
	128T128R
	
	

	
	UE
	Urban
	4T8R
	UE
	2DL 1UL

	
	
	Suburban
	4T8R
	
	

	Beamforming Gain
	

	Frame configuration parameters

	Frame structure for TDD
	3D1S1U (0.625 ms periodicity) and 3D1S6U (1.25 ms periodicity)
D:U=10:2 for S slot

	Symbols per slot
	14

	DMRS
	PxSCH
	Urban
	DL
	UL

	
	
	
	1 symbol
Type 1 - 1 layer
3dB power boost
	2 symbols
Type 1 - 1 layer
3dB power boost

	
	
	Rural
	2 symbols

	
	PxCCH
	Urban/Rural
	DL/UL

	
	
	
	According to NR specification

	HARQ
	No
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3	Detailed assumptions for each physical channel
3.1	FR1 shared channels
Table 3 shows the number of PRBs and MCS indices that are used for link budget evaluation in our companion contribution [1] for PDSCH in FR1. Similarly, Table 4 shows the number of PRBs and MCS indices that are used for link budget evaluation in [1] for PUSCH in FR2. It is worth mentioning that intra-slot frequency hopping is enabled for PUSCH. Given the number of PRBs, the lowest MCS index that satisfies target throughput is used for both PDSCH and PUSCH.
	Scenario
	Frame structure
	Target throughput
	Number of PRBs
	MCS index

	Rural FDD
	-
	1Mbps
	52
	4

	Rural TDD
	3D1S1U (10D:2G:2U)
	1Mbps
	273
	0

	
	4D1S5U (10D:2G:2U)
	1Mbps
	273
	0

	Urban TDD
	3D1S1U (10D:2G:2U)
	10Mbps
	273
	5

	
	4D1S5U (10D:2G:2U)
	10Mbps
	273
	7
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	[bookmark: _Ref40304705]Scenario
	Frame structure
	Target throughput
	Number of PRBs
	MCS index

	Rural FDD
	-
	100Kbps
	5
	4

	Rural TDD
	3D1S1U (10D:2G:2U)
	100Kbps
	13
	3

	
	4D1S5U (10D:2G:2U)
	100Kbps
	13
	0

	Urban TDD
	3D1S1U (10D:2G:2U)
	1Mbps
	55
	7

	
	4D1S5U (10D:2G:2U)
	1Mbps
	55
	3
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VoIP is also evaluated in FR1. In this case, we consider 4 PRBs as a baseline for both PDSCH and PUSCH, with TBS = 352 bits, including 16 bits of CRC. The valid MCSs for 4 PRBs and 352 bits TBS are 11 and 10 for PDSCH and PUSCH, respectively. It is worth mentioning that aggregation factor (AF) 4 is considered for both PDSCH and PUSCH in FDD, whereas AF 4 for PDSCH and AF 2 for PUSCH is considered for TDD deployments with 3D1S1U (10D:2G:2U) frame structure.
3.2	FR2 shared channels
Table 5 shows the number of PRBs and MCS indices that are used for link budget evaluation in our companion contribution [2] for PDSCH in FR2. Similarly, Table 6 shows the number of PRBs and MCS indices that are used for link budget evaluation in [2] for PUSCH in FR2. As mentioned above for FR1, intra-slot frequency hopping is enabled for PUSCH in FR2 and, given the number of PRBs, the lowest MCS index that satisfies target throughput is used for both PDSCH and PUSCH. Since VoIP is considered as second priority in FR2 as stated in the SID [2], we do not present any simulation assumption for VoIP in FR2, for the sake of compactness.
	Scenario
	Frame structure
	Target throughput
	Number of PRBs
	MCS index

	Urban
	3D1S1U (10D:2G:2U)
	25Mbps
	132
	7

	
	3D1S6U (10D:2G:2U)
	25Mbps
	132
	10

	Suburban
	3D1S1U (10D:2G:2U)
	1Mbps
	132
	0

	Indoor
	3D1S1U (10D:2G:2U)
	25Mbps
	132
	7
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	Frame structure
	Target throughput
	Number of PRBs
	MCS index

	Urban
	3D1S1U (10D:2G:2U)
	5Mbps
	37
	10

	
	3D1S6U (10D:2G:2U)
	5Mbps
	37
	5

	Suburban
	3D1S1U (10D:2G:2U)
	50Kbps
	2
	3

	Indoor
	3D1S1U (10D:2G:2U)
	5Mbps
	37
	10


Table 6. The considered PRBs and MCS indices that satisfy target throughput for PUSCH in FR2 scenarios.

3.3	Control channels and DMRS
For PDCCH, we consider aggregation level 16 with 40 bits DCI and 24 bits CRC. A CORESET bandwidth of 48 PRBs and two OFDM symbols are used. The channel bandwidth for PDCCH is the same as for PDSCH.
For PUCCH, we consider both Format 1 with 2 bits UCI and Format 3 with 20 bits UCI. One and two PRBs are considered for Format 1 and Format 3, respectively. Intra-slot frequency hopping is enabled for both PUCCH formats.
Concerning DMRS, we consider configuration type 1 with 1 layer and 3.0 dB power boost for both DL and UL. For PDSCH, 2 OFDM symbols for DMRS are used in Rural and Suburban scenarios, where high-speed UEs (120 Km/h) are also considered.1 OFDM symbol is used for DMRS for PDSCH in the remaining scenarios. For PUSCH, 2 OFDM symbols are used for DMRS for all scenarios. Finally, for both PDCCH and PUCCH, DMRS configuration follows NR specification and no additional DMRS is considered for PUCCH.

4	Conclusion
In this contribution, we have presented the evaluation assumptions for the link budget study performed in [1][2]. Firstly, general assumptions for scenarios in FR1 and FR2 were summarized in two tables. Secondly, detailed channel configuration assumptions are provided for each physical channel for both FR1 and FR2.
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