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[bookmark: _Ref497831218]Introduction
At RAN1#102 e-meeting, the link level simulation assumptions and the link budget template were further discussed and the following agreements were achieved [1]. 
Agreements:
Update the agreements as follows:
· For VoIP performance evaluation based on link-level simulation for FR1
· A packet size of 320bits with 20ms data arriving interval is adopted,
	 
	Size (bits)

	Payload
	256

	CRC
	16 (TBS size lower than 3824 bits)

	MAC
	16 (with 12 bits SN size)

	RLC
	8 (with 6 bits SN size)

	PDCP
	16

	RTP/UDP/IP
	24 (w RoHC)

	
	


· If applicable, companies report TB size assumed in evaluation
Agreements:
· for SIP invite message 
· Payload of 1500 bytes can be a starting point.
· The assumptions (TB size, time period etc.) are reported by companies.
· Contributions R1-2003464 and R1-2005259 are taken into account for the evaluation.
· In addition, 1 second time period can also be considered
Agreement:
· For the evaluation, it is assumed that Msg. 4 PDSCH payload size is 1040 bits.
Agreements:
· For receiver interference density
· Up to each company to report for all scenarios as baseline
· E.g. obtained by SLS, the ones for ITU self-evaluation, etc.
Agreements:
Further clarify the agreement on antenna gain and antenna gain components including antenna gain correction factors as follows:
· For both TDL option 1 (table A below) and TDL option 2 & CDL (table B below)
· The gain of antenna gain component 1 is included in LLS results
· The gain of antenna gain component 2 is included in link budget template
· The gain is expressed by 10 * log 10( N/k ) - 1
· For TDL option 2 & CDL, the gain is 0 dB
· The gain of antenna gain component 3 is included in link budget template
· The gain of antenna gain component 4 is included in link budget template
· The gain of antenna gain components 3 and 4 is expressed by Antenna Element Gain + 10 * log 10( M/N ) -2
· For Tx, One row is used represent the gain of antenna gain component 3 + 4, i.e. row No. (4) 
· For Rx, One row is used represent the gain of antenna gain component 3 + 4, i.e. row No. (11)
· Note: more appropriate name or explanation will be added to row No.(4) and (11). Details can be discussed when the link budget template is updated. 
Agreements:
· Define PSD for DL Tx power, which is depend on deployment scenario
· For 4GHz frequency,
· For rural with long distance scenario, PSD is 24 and 33 dBm/MHz
· For rural scenario, PSD is 24 and 33 dBm/MHz
· For urban scenario, PSD is 24 and 33 dBm/MHz
· For 2.6 GHz frequency,
· For rural with long distance scenario, PSD is 33 dBm/MHz
· For rural scenario, PSD is 33 dBm/MHz
· For urban scenario, PSD is 33 dBm/MHz
· For 700MHz, 2GHz frequency
· For rural with long distance scenario, PSD is 36 dBm/MHz
· For rural scenario, PSD is 36 dBm/MHz
· For urban scenario, PSD is 36 dBm/MHz
· Modify the description of row(s) of link budget template:  
· Keep the meaning of Total transmit power (row (3) ) and adding a new row (3 bis): 
· (3bis) means the transmit power for occupied channel bandwidth for control channel (17a) or data channel (17b)
· Companies are requested to set appropriate values for parameters, which is used to determine total transmit power ( row (3) and/or (3bis) ), to satisfy the PSD value above
· Note: RAN1 will further check the consistency of the definition of row(s) in link budget table when the IMT-2020 based link budget tale is updated
Agreements:
For FR1 and FR2:
· Further clarify the Definition of MCL for downlink
· Total transmit power – Receiver sensitivity + gNB antenna gain (component 2), where
· Total transmit power corresponds to row No.(3) + {(6) or -(7)} (for control & data channels)
· Receiver sensitivity corresponds to row No.(22a/22b)
· Further clarify the Definition of MIL for downlink
· Total transmit power – Receiver sensitivity + gNB antenna gain (component 2 + 3 + 4) + UE antenna gain, where
· Total transmit power + gNB antenna gain (component 2 + 3 + 4) corresponds to row No.(9a/9b), i.e.
· (3) + (4) + (5) + (6) – (8) for control channel
·  (3) + (4) + (5) – (7) – (8) for data channel
· Note: the derivation of (9a/9b) will be modified depending on the discussion on antenna gain & antenna gain correction
· Receiver sensitivity corresponds to row No.(22a/22b)
· (Working assumption for FR2) UE antenna gain corresponds to row No.(11)+No(11bis)
· Note: further refinement/definition of (3) and/or (22a/22b) can be discussed when link budget table is updated. 
Agreements:
Definition of MPL for TDL option 1
· MPL = MIL + [(21a/b) H-ARQ gain] – [ (25a/b) Shadow fading margin – (27) Penetration margin ] + [(26) BS selection/macro-diversity gain ] + [(28) Other gains] – [(12) Cable, connector, combiner, body losses (Rx side) ]
· Note1: (8) is not necessary because it is included in the definition of MIL
Note2: (20) is not necessary because it is included in receiver sensitivity, which is used to derive MIL
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26]In this contribution, we provide simulation results for PDCCH/PDSCH/PUCCH/PUSCH in FR1 in different scenarios.
Discussion
As discussed during in RAN1#102 e-meeting, MIL and MCL were adopted to identify the bottleneck channels for LLS based methodology. Furthermore, MPL can be used as supplemental information for coverage bottleneck(s) identification. Accordingly, we provide the baseline performance based on all these three metrics, which are illustrated as below:
· For MPL, the same definition as in IMT-2020 self-evaluation with some modifications.[2]
· For MIL, the template adopted by email discussion [102-e-Post-NR-CovEnh-02] is used to calculate MIL
· For MCL, the template adopted by email discussion [102-e-Post-NR-CovEnh-02] is used to calculate MIL
Target MPL corresponding to target ISD of 400m is applied. Outdoor-to-indoor and NLOS case with 3km/h UE speed is considered in the evaluation. Required SINR for LLS with TDL-C channel model are evaluated. 
The channel would be identified as the bottleneck if it satisfies the following condition:
· For MPL, a channel is identified as the bottleneck if the baseline performance is worse than the target performance.
· For MIL, a UL channel is identified as the bottleneck if it is the worst or second worst or third worst channel. It should be noted that even the worst downlink channel has a much better coverage than the best uplink channel. Hence only uplink channels are considered.
· For MCL, a UL channel is identified as the bottleneck if it is the worst or second worst or third worst channel. It should be noted that even the worst downlink channel has a much better coverage than the best uplink channel. Hence only uplink channels are considered.
· Urban scenario
In Urban scenario, PUSCH is the bottleneck channel despite of the TDD configuration as shown in Table 1-3. 
Table1: Performance evaluation on Urban-4GHz (DDDSU)
	Scenario
	Bottleneck channel
	MCL result
(dB)
	MIL
result
(dB)
	MPL result (dB)
	T-MPL ISD=400
	Required SNR

	4GHz DDDSU
	PDSCH with eMBB
	147.79
	156.56
	125.83
	117.97
	-8.8

	
	PDSCH with VoIP
	149.52
	158.29
	127.56
	117.97
	-10.53

	
	SSB
	148.04
	156.81
	126.08
	117.97
	-9.05

	
	PDCCH
	148.63
	157.4
	123.59
	117.97
	-9.64

	
	PRACH format0
	144.83
	153.6
	119.79
	117.97
	-15.08

	
	PRACH formatB4
	143.83
	152.6
	118.79
	117.97
	-17.06

	
	PUCCH PF1
	147.55
	156.32
	122.51
	117.97
	-9.15

	
	PUCCH PF3/11bits/rep=1
	145.6
	154.37
	120.56
	117.97
	-7.2

	
	PUCCH PF3/11bits/rep=2
	147.88
	156.65
	122.84
	117.97
	-9.48

	
	PUCCH PF3/22bits/rep=1
	143.95
	152.72
	118.91
	117.97
	-5.55

	
	PUCCH PF3/22bits/rep=2
	145.84
	154.61
	120.8
	117.97
	-7.44

	
	Msg 3 PUSCH
	143.46
	152.23
	121.5
	117.97
	-5

	
	eMBB PUSCH
	132.1
	140.87
	110.14
	117.97
	-5.4

	
	VoIP PUSCH w/o repetition
	135.75
	144.52
	113.79
	117.97
	-0.3

	
	VoIP PUSCH w/  repetition
	142.25
	151.02
	120.29
	117.97
	-6.8



Table2: Performance evaluation on Urban-4GHz (DDDSUDDSUU)
	Scenario
	Bottleneck channel
	MCL result
(dB)
	MIL
result
(dB)
	MPL result (dB)
	T-MPL ISD=400
	Required SNR

	4GHz DDDSUDDSUU
	PDSCH with eMBB
	146.79
	155.56
	124.83
	117.97
	-7.8

	
	PDSCH with VoIP
	149.52
	158.29
	127.56
	117.97
	-10.53

	
	SSB
	148.04
	156.81
	126.08
	117.97
	-9.05

	
	PDCCH
	148.63
	157.4
	123.59
	117.97
	-9.64

	
	PRACH format0
	144.83
	153.6
	119.79
	117.97
	-15.08

	
	PRACH formatB4
	143.83
	152.6
	118.79
	117.97
	-17.06

	
	PUCCH PF1
	147.55
	156.32
	122.51
	117.97
	-9.15

	
	PUCCH PF3/11bits/rep=1
	145.6
	154.37
	120.56
	117.97
	-7.2

	
	PUCCH PF3/11bits/rep=2
	147.88
	156.65
	122.84
	117.97
	-9.48

	
	PUCCH PF3/22bits/rep=1
	143.95
	152.72
	118.91
	117.97
	-5.55

	
	PUCCH PF3/22bits/rep=2
	145.84
	154.61
	120.8
	117.97
	-7.44

	
	Msg 3 PUSCH
	143.46
	152.23
	121.5
	117.97
	-5

	
	eMBB PUSCH
	133.3
	142.07
	111.34
	117.97
	-6.6

	
	VoIP PUSCH w/o repetition
	135.75
	144.52
	113.79
	117.97
	-0.3

	
	VoIP PUSCH w/  repetition
	142.25
	151.72
	120.99
	117.97
	-7.5



Table3: Performance evaluation on Urban-2.6GHz (DDDDDDDSUU)
	Scenario
	Bottleneck channel
	MCL result
(dB)
	MIL
result
(dB)
	MPL result (dB)
	T-MPL ISD=400
	Required SNR

	2.6GHz DDDDDDDSUU
	PDSCH with eMBB
	147.79
	156.56
	125.83
	114.22
	-8.8

	
	PDSCH with VoIP
	149.57
	158.34
	127.61
	114.22
	-10.58

	
	SSB
	147.94
	156.71
	125.98
	114.22
	-8.95

	
	PDCCH
	148.88
	157.65
	123.84
	114.22
	-9.89

	
	PRACH format0
	144.81
	153.58
	119.77
	114.22
	-15.06

	
	PRACH formatB4
	143.35
	152.12
	118.31
	114.22
	-16.58

	
	PUCCH PF1
	147.5
	156.27
	122.46
	114.22
	-9.1

	
	PUCCH PF3/11bits/rep=1
	146.07
	154.84
	121.03
	114.22
	-7.67

	
	PUCCH PF3/11bits/rep=2
	148.2
	156.97
	123.16
	114.22
	-9.8

	
	PUCCH PF3/22bits/rep=1
	144.07
	152.84
	119.03
	114.22
	-5.67

	
	PUCCH PF3/22bits/rep=2
	145.9
	154.67
	120.86
	114.22
	-7.5

	
	Msg 3 PUSCH
	143.76
	152.53
	121.8
	114.22
	-5.3

	
	eMBB PUSCH
	132.2
	140.97
	110.24
	114.22
	-5.5

	
	VoIP PUSCH w/o repetition
	135.75
	144.52
	113.79
	114.22
	-0.3

	
	VoIP PUSCH w/  repetition
	141.95
	150.72
	119.99
	114.22
	-6.5



Observation 1: In Urban scenario, the coverage of PUSCH is the bottleneck.
· Based on MPL evaluation results, eMBB PUSCH is the bottleneck channel in urban scenario for both 2.6 GHz and 4 GHz
· Up to 7.83 dB performance gap needs to be compensated in terms of MPL
· Based on MIL/MCL, evaluation result, eMBB PUSCH，VOIP PUSCH and MSG3 PUSCH are the bottleneck channel
· [bookmark: OLE_LINK22][bookmark: OLE_LINK27]Rural scenario
1732m ISD is assumed to calculate the target MPL 3km/h UE speed and 120km/h are both considered in the evaluation. 
Table4: Performance evaluation on 4GHz (DDDSU) for Rural-TDLC-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	4GHz DDDSU
	PDSCH with eMBB
	151.55
	155.55
	138.57
	131.57
	-12.56

	
	PDSCH with VoIP
	149.53
	153.53
	136.55
	131.57
	-10.54

	
	SSB
	148.04
	152.04
	135.06
	131.57
	-9.05

	
	PDCCH
	148.63
	152.63
	132.57
	131.57
	-9.64

	
	PRACH format0
	148.83
	152.83
	132.77
	131.57
	-15.08

	
	PRACH formatB4
	147.83
	151.83
	131.77
	131.57
	-17.06

	
	PUCCH PF1
	147.55
	151.55
	131.49
	131.57
	-9.15

	
	PUCCH PF3/11bits/rep=1
	145.6
	149.6
	129.54
	131.57
	-7.2

	
	PUCCH PF3/11bits/rep=2
	147.88

	151.88
	131.82
	131.57
	-9.48

	
	PUCCH PF3/22bits/rep=1
	143.95
	147.95
	127.89
	131.57
	-5.55

	
	PUCCH PF3/22bits/rep=2
	145.84
	149.84
	129.78
	131.57
	-7.44

	
	Msg 3 PUSCH
	143.46
	147.46
	130.48
	131.57
	-5

	
	eMBB PUSCH
	130.40
	134.4
	117.42
	131.57
	-3.7

	
	VoIP PUSCH w/o repetition
	135.75
	139.75
	122.77
	131.57
	-0.3


	
	VoIP PUSCH w/  repetition
	142.05
	146.05
	129.07
	131.57
	-6.6



Table5: Performance evaluation on 2.6GHz (DDDDDDDSUU) for Rural-TDLC-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2.6GHz DDDDDDDSUU
	PDSCH with eMBB
	151.59
	155.59
	138.61
	131.57
	-12.6

	
	PDSCH with VoIP
	149.29
	153.29
	136.31
	131.57
	-10.3

	
	SSB
	147.94
	151.94
	134.96
	131.57
	-8.95

	
	PDCCH
	148.88
	152.88
	132.82
	131.57
	-9.89

	
	PRACH format0
	148.81
	152.81
	132.75
	131.57
	-15.06

	
	PRACH formatB4
	147.35
	151.35
	131.29
	131.57
	-16.58

	
	PUCCH PF1
	147.50
	151.50
	131.44
	131.57
	-9.1

	
	PUCCH PF3/11bits/rep=1
	146.07
	150.07
	130.01
	131.57
	-7.67

	
	PUCCH PF3/11bits/rep=2
	148.20
	152.2
	132.14
	131.57
	-9.8

	
	PUCCH PF3/22bits/rep=1
	144.07
	148.07
	128.01
	131.57
	-5.67

	
	PUCCH PF3/22bits/rep=2
	145.90
	149.9
	129.84
	131.57
	-7.5

	
	Msg 3 PUSCH
	143.86
	147.86
	130.88
	131.57
	-5.4

	
	eMBB PUSCH
	130.50
	134.5
	117.52
	131.57
	-3.8

	
	VoIP PUSCH w/o repetition
	135.55
	139.55
	122.57
	131.57
	-0.1

	
	VoIP PUSCH w/  repetition
	141.85
	145.85
	128.87
	131.57
	-6.4



Table6: Performance evaluation on 2GHz (FDD) for Rural-TDLC-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2GHz
FDD
	PDSCH with eMBB
	150.85
	163.88
	146.25
	125.55
	-11.86

	
	PDSCH with VoIP
	150.63
	163.66
	146.03
	125.55
	-11.64

	
	SSB
	149.45
	162.48
	144.85
	125.55
	-10.46

	
	PDCCH
	150.9
	161.92
	140.97
	125.55
	-9.9

	
	PRACH format0
	136.51
	152.55
	131.6
	125.55
	-14.76

	
	PRACH formatB4
	135.69
	151.73
	130.78
	125.55
	-16.92

	
	PUCCH PF1
	135.51
	151.55
	130.6
	125.55
	-6.1

	
	PUCCH PF3/11bits/rep=1
	137.17
	153.21
	132.26
	125.55
	-7.76

	
	PUCCH PF3/11bits/rep=2
	139.21
	155.25
	134.3
	125.55
	-9.8

	
	PUCCH PF3/22bits/rep=1
	135.21
	151.25
	130.3
	125.55
	-5.8

	
	PUCCH PF3/22bits/rep=2
	137.21
	153.25
	132.3
	125.55
	-7.8

	
	Msg 3 PUSCH
	135.27
	151.31
	133.68
	125.55
	-5.8

	
	eMBB PUSCH
	132.66
	148.7
	131.07
	125.55
	-6.2

	
	VoIP PUSCH w/o repetition
	127.06
	143.1
	125.47
	125.55
	-0.6

	
	VoIP PUSCH w/  repetition
	134.26
	150.3
	132.67
	125.55
	-7.8



Table7: Performance evaluation on 700MHz (FDD) for Rural-TDLC-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	700MHz FDD
	PDSCH with eMBB
	148.29
	158.31
	140.68
	116.43
	-9.3

	
	PDSCH with VoIP
	150.59
	160.61
	142.98
	116.43
	-11.6

	
	SSB
	149.02
	159.04
	141.41
	116.43
	-10.03

	
	PDCCH
	146.64
	156.66
	135.71
	116.43
	-7.65

	
	PRACH format0
	136.3
	149.33
	128.38
	116.43
	-14.55

	
	PRACH formatB4
	135.72
	148.7
	127.8
	116.43
	-16.95

	
	PUCCH PF1
	140.91
	153.94
	132.99
	116.43
	-11.5

	
	PUCCH PF3/11bits/rep=1
	137.33
	150.36
	129.41
	116.43
	-7.92

	
	PUCCH PF3/11bits/rep=2
	139.19
	152.22
	131.27
	116.43
	-9.78

	
	PUCCH PF3/22bits/rep=1
	135.24
	148.27
	127.32
	116.43
	-5.83

	
	PUCCH PF3/22bits/rep=2
	137.33
	150.36
	129.41
	116.43
	-7.92

	
	Msg 3 PUSCH
	135.67
	148.7
	131.07
	116.43
	-6.2

	
	eMBB PUSCH
	132.96
	145.99
	128.36
	116.43
	-6.5

	
	VoIP PUSCH w/o repetition
	127.96
	140.99
	123.36
	116.43
	-1.5

	
	VoIP PUSCH w/  repetition
	133.96
	146.99
	129.36
	116.43
	-7.5



Table8: Performance evaluation on 4GHz (DDDSU) for Rural-TDLC-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	4GHz DDDSU
	PDCCH
	149.36
	153.36
	136.29
	131.57
	-10.37

	
	PRACH format0
	149.27 
	153.27 
	136.20
	131.57
	-15.52

	
	PRACH formatB4
	148.47
	152.47 
	135.40
	131.57
	-17.7

	
	PUCCH PF1
	147.75 
	151.75
	134.68 
	131.57
	-9.35

	
	PUCCH PF3/11bits/rep=1
	145.80 
	149.8
	132.73 
	131.57
	-7.4

	
	PUCCH PF3/11bits/rep=2
	149.60 
	153.6
	136.53 
	131.57
	-11.2

	
	PUCCH PF3/22bits/rep=1
	143.90 
	147.9
	130.83 
	131.57
	-5.5

	
	PUCCH PF3/22bits/rep=2
	147.80 
	151.8
	134.73 
	131.57
	-9.4

	
	Msg 3 PUSCH
	143.46 
	147.46
	133.98 
	131.57
	-5

	
	eMBB PUSCH
	131.00 
	135
	121.52 
	131.57
	-4.3

	
	VoIP PUSCH w/o repetition
	127.60 
	140.35
	118.12 
	131.57
	-0.9

	
	VoIP PUSCH w/  repetition
	146.35 
	150.35
	136.87 
	131.57
	-10.9



Table9: Performance evaluation on 2.6GHz (DDDDDDDSUU) for Rural-TDLC-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2.6GHz DDDDDDDSUU
	PDCCH
	149.31 
	153.31
	136.24 
	127.83
	-10.32

	
	PRACH format0
	148.71 
	152.71 
	135.64 
	127.83
	-14.96

	
	PRACH formatB4
	147.99 
	151.99 
	134.92 
	127.83
	-17.22

	
	PUCCH PF1
	147.55 
	151.55 
	134.48 
	127.83
	-9.15

	
	PUCCH PF3/11bits/rep=1
	145.79 
	149.79
	132.72 
	127.83
	-7.39

	
	PUCCH PF3/11bits/rep=2
	149.16 
	153.16
	136.09 
	127.83
	-10.76

	
	PUCCH PF3/22bits/rep=1
	143.99 
	147.99 
	130.92 
	127.83
	-5.59

	
	PUCCH PF3/22bits/rep=2
	147.33 
	151.33
	134.26 
	127.83
	-8.93

	
	Msg 3 PUSCH
	143.46 
	147.46
	133.98 
	127.83
	-5

	
	eMBB PUSCH
	131.00 
	135
	121.52 
	127.83
	-4.3

	
	VoIP PUSCH w/o repetition
	136.25 
	140.25
	126.77 
	127.83
	-0.8

	
	VoIP PUSCH w/  repetition
	145.95 
	149.95
	136.47 
	127.83
	-10.5



Table10: Performance evaluation on 2GHz (FDD) for Rural-TDLC-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2GHz FDD
	PDCCH
	149.44
	162.47
	143.02
	125.55
	-10.45

	
	PRACH format0
	137.22
	153.26
	133.81
	125.55
	-15.47

	
	PRACH formatB4
	136.33
	152.37
	132.92
	125.55
	-17.56

	
	PUCCH PF1
	135.51
	151.55
	132.1
	125.55
	-6.1

	
	PUCCH PF3/11bits/rep=1
	137.05
	153.09
	133.64
	125.55
	-7.64

	
	PUCCH PF3/11bits/rep=2
	140.21
	156.25
	136.8
	125.55
	-10.8

	
	PUCCH PF3/22bits/rep=1
	134.99
	151.03
	131.58
	125.55
	-5.58

	
	PUCCH PF3/22bits/rep=2
	138.31
	154.35
	134.9
	125.55
	-8.9

	
	Msg 3 PUSCH
	134.47
	150.51
	134.9
	125.55
	-5

	
	eMBB PUSCH
	132.96
	149
	133.39
	125.55
	-6.5

	
	VoIP PUSCH w/o repetition
	127.26
	143.3
	127.69
	125.55
	-0.8

	
	VoIP PUSCH w/  repetition
	136.91
	152.94
	137.34
	125.55
	-10.45



Table11: Performance evaluation on 700MHz (FDD) for Rural-TDLC-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	700MHz
FDD
	PDCCH
	148.15
	156.16
	136.71
	116.43
	-7.15

	
	PRACH format0
	136.55
	149.58
	130.13
	116.43
	-14.8

	
	PRACH formatB4
	135.87
	148.9
	129.45
	116.43
	-17.1

	
	PUCCH PF1
	138.61
	151.64
	132.19
	116.43
	-9.2

	
	PUCCH PF3/11bits/rep=1
	137.14
	150.17
	130.72
	116.43
	-7.73

	
	PUCCH PF3/11bits/rep=2
	140.06
	153.09
	133.64
	116.43
	-10.65

	
	PUCCH PF3/22bits/rep=1
	135.09
	148.12
	128.67
	116.43
	-5.68

	
	PUCCH PF3/22bits/rep=2
	138.51
	151.54
	132.09
	116.43
	-9.1

	
	Msg 3 PUSCH
	134.47
	147.5
	131.89
	116.43
	-5

	
	eMBB PUSCH
	132.86
	145.89
	130.28
	116.43
	-6.4

	
	VoIP PUSCH w/o repetition
	127.06
	140.09
	124.48
	116.43
	-0.6

	
	VoIP PUSCH w/  repetition
	138.36
	151.39
	135.78
	116.43
	-11.9



Table12: Performance evaluation on 4GHz (DDDSU) for Rural-TDLD-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	4GHz DDDSU
	PDSCH with eMBB
	152.79
	156.79
	138.65
	131.57
	-13.8

	
	PDSCH with VoIP
	151.99
	155.99
	137.85
	131.57
	-13

	
	PDCCH
	150.14
	154.14
	133.24
	131.57
	-11.15

	
	PRACH format0
	152.13
	156.13
	135.23
	131.57
	-18.38

	
	PRACH formatB4
	150.79
	154.79
	133.89
	131.57
	-20.02

	
	PUCCH PF1
	149.87
	153.87
	132.97
	131.57
	-11.47

	
	PUCCH PF3/11bits/rep=1
	147.78
	151.78
	130.88
	131.57
	-9.38

	
	PUCCH PF3/11bits/rep=2
	149.80
	153.8
	132.9
	131.57
	-11.4

	
	PUCCH PF3/22bits/rep=1
	146.14
	150.14
	129.24
	131.57
	-7.74

	
	PUCCH PF3/22bits/rep=2
	148.08
	152.08
	131.18
	131.57
	-9.68

	
	Msg 3 PUSCH
	145.36
	149.36
	131.22
	131.57
	-6.9

	
	eMBB PUSCH
	133.10
	137.1
	118.96
	131.57
	-6.4

	
	VoIP PUSCH w/o repetition
	139.25
	143.25
	125.11
	131.57
	-3.8

	
	VoIP PUSCH w/  repetition
	143.85
	147.85
	129.71
	131.57
	-8.4



Table13: Performance evaluation on 2.6GHz (DDDDDDDSUU) for Rural-TDLD-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2.6GHz DDDDDDDSUU
	PDSCH with eMBB
	152.71
	156.71
	138.57
	127.83
	-13.72

	
	PDSCH with VoIP
	151.79
	155.79
	137.65
	127.83
	-12.8

	
	PDCCH
	150.61
	154.61
	133.71
	127.83
	-11.62

	
	PRACH format0
	152.15
	149.17
	135.25
	127.83
	-18.4

	
	PRACH formatB4
	151.01
	151.01
	134.11
	127.83
	-20.24

	
	PUCCH PF1
	150.56
	154.56
	133.66
	127.83
	-12.16

	
	PUCCH PF3/11bits/rep=1
	147.70
	151.7
	130.8
	127.83
	-9.3

	
	PUCCH PF3/11bits/rep=2
	149.70
	153.7
	132.8
	127.83
	-11.3

	
	PUCCH PF3/22bits/rep=1
	146.10
	150.1
	129.2
	127.83
	-7.7

	
	PUCCH PF3/22bits/rep=2
	147.90
	151.9
	131
	127.83
	-9.5

	
	Msg 3 PUSCH
	145.36
	149.36
	131.22
	127.83
	-6.9

	
	eMBB PUSCH
	132.90
	136.90
	118.76
	127.83
	-6.2

	
	VoIP PUSCH w/o repetition
	139.05
	143.05
	124.91
	127.83
	-3.6

	
	VoIP PUSCH w/  repetition
	143.85
	147.85
	129.71
	127.83
	-8.4



Table14: Performance evaluation on 2GHz (FDD) for Rural-TDLD-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2GHz
FDD
	PDSCH with eMBB
	151.55
	164.58
	147.06
	125.55
	-12.56

	
	PDSCH with VoIP
	151.74
	164.77
	147.25
	125.55
	-12.75

	
	PDCCH
	152.83
	163.85
	143.06
	125.55
	-11.83

	
	PRACH format0
	139.98
	156.02
	135.23
	125.55
	-18.23

	
	PRACH formatB4
	138.74
	154.78
	133.99
	125.55
	-19.97

	
	PUCCH PF1
	140.95
	156.99
	136.2
	125.55
	-11.54

	
	PUCCH PF3/11bits/rep=1
	139.12
	155.16
	134.37
	125.55
	-9.71

	
	PUCCH PF3/11bits/rep=2
	141.03
	157.07
	136.28
	125.55
	-11.62

	
	PUCCH PF3/22bits/rep=1
	137.43
	153.47
	132.68
	125.55
	-8.02

	
	PUCCH PF3/22bits/rep=2
	139.31
	155.35
	134.56
	125.55
	-9.9

	
	Msg 3 PUSCH
	134.88
	152.51
	134.99
	125.55
	-7

	
	eMBB PUSCH
	134.56
	150.6
	133.08
	125.55
	-8.1

	
	VoIP PUSCH w/o repetition
	129.96
	146
	128.48
	125.55
	-3.5

	
	VoIP PUSCH w/  repetition
	136.06
	152.1
	134.58
	125.55
	-9.6



Table15: Performance evaluation on 700MHz (FDD) for Rural-TDLD-3kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	700MHz
FDD
	PDSCH with eMBB
	148.89
	158.91
	141.39
	116.43
	-9.9

	
	PDSCH with VoIP
	151.59
	161.61
	144.09
	116.43
	-12.6

	
	PDCCH
	148.6
	158.62
	137.83
	116.43
	-9.61

	
	PRACH format0
	140.22
	153.25
	132.46
	116.43
	-18.47

	
	PRACH formatB4
	138.16
	151.19
	130.4
	116.43
	-19.39

	
	PUCCH PF1
	140.91
	153.94
	133.15
	116.43
	-11.5

	
	PUCCH PF3/11bits/rep=1
	139.14
	152.17
	131.38
	116.43
	-9.73

	
	PUCCH PF3/11bits/rep=2
	141.11
	154.14
	133.35
	116.43
	-11.7

	
	PUCCH PF3/22bits/rep=1
	137.47
	150.5
	129.71
	116.43
	-8.06

	
	PUCCH PF3/22bits/rep=2
	139.41
	152.44
	131.65
	116.43
	-10

	
	Msg 3 PUSCH
	136.87
	149.9
	132.38
	116.43
	-7.4

	
	eMBB PUSCH
	134.36
	147.39
	129.87
	116.43
	-7.9

	
	VoIP PUSCH w/o repetition
	129.76
	142.79
	125.27
	116.43
	-3.3

	
	VoIP PUSCH w/  repetition
	135.26
	148.29
	130.77
	116.43
	-8.8



Table16: Performance evaluation on 4GHz (DDDSU) for Rural-TDLD-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	4GHz DDDSU
	PDCCH
	150.70 
	154.7
	139.59 
	131.57
	-11.71

	
	PRACH format0
	151.10 
	155.10
	139.99 
	131.57
	-17.35

	
	PRACH formatB4
	150.59 
	154.59
	139.48 
	131.57
	-19.82

	
	PUCCH PF1
	149.93 
	153.93
	138.82 
	131.57
	-11.53

	
	PUCCH PF3/11bits/rep=1
	147.80 
	151.8
	136.69 
	131.57
	-9.4

	
	PUCCH PF3/11bits/rep=2
	149.95 
	153.95
	138.84 
	131.57
	-11.55

	
	PUCCH PF3/22bits/rep=1
	146.14 
	150.14
	135.03 
	131.57
	-7.74

	
	PUCCH PF3/22bits/rep=2
	148.34 
	152.34
	137.23 
	131.57
	-9.94

	
	Msg 3 PUSCH
	145.76 
	149.76
	137.40 
	131.57
	-7.3

	
	eMBB PUSCH
	133.30 
	137.3
	124.94 
	131.57
	-6.6

	
	VoIP PUSCH w/o repetition
	139.45 
	143.45
	131.09 
	131.57
	-4

	
	VoIP PUSCH w/  repetition
	147.65 
	151.65
	139.29 
	131.57
	-12.2



Table17: Performance evaluation on 2.6GHz (DDDDDDDSUU) for Rural-TDLD-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2.6GHz DDDDDDDSUU
	PDCCH
	150.47 
	154.47
	139.36 
	127.83
	-11.48

	
	PRACH format0
	151.32 
	155.32 
	140.21 
	127.83
	-17.57

	
	PRACH formatB4
	148.76 
	152.76 
	137.65 
	127.83
	-17.99

	
	PUCCH PF1
	150.60 
	154.6
	139.49 
	127.83
	-12.2

	
	PUCCH PF3/11bits/rep=1
	147.80 
	151.8
	136.69 
	127.83
	-9.4

	
	PUCCH PF3/11bits/rep=2
	150.05 
	154.05
	138.94 
	127.83
	-11.65

	
	PUCCH PF3/22bits/rep=1
	146.16 
	150.16
	135.05 
	127.83
	-7.76

	
	PUCCH PF3/22bits/rep=2
	148.27 
	152.27
	137.16 
	127.83
	-9.87

	
	Msg 3 PUSCH
	145.76 
	149.76
	137.40 
	127.83
	-7.3

	
	eMBB PUSCH
	133.30 
	137.3
	124.94 
	127.83
	-6.6

	
	VoIP PUSCH w/o repetition
	139.45 
	143.45
	131.09 
	127.83
	-4

	
	VoIP PUSCH w/  repetition
	148.25 
	152.25
	139.89 
	127.83
	-12.8



Table18: Performance evaluation on 2GHz (FDD) for Rural-TDLD-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	2GHz FDD
	PDCCH
	150.8
	163.83
	146.77
	125.55
	-11.81

	
	PRACH format0
	139.12
	155.16
	138.1
	125.55
	-17.37

	
	PRACH formatB4
	138.63
	154.67
	137.61
	125.55
	-19.86

	
	PUCCH PF1
	140.96
	157
	139.94
	125.55
	-11.55

	
	PUCCH PF3/11bits/rep=1
	138.98
	155.02
	137.96
	125.55
	-9.57

	
	PUCCH PF3/11bits/rep=2
	140.97
	157.01
	139.95
	125.55
	-11.56

	
	PUCCH PF3/22bits/rep=1
	137.34
	153.38
	136.32
	125.55
	-7.93

	
	PUCCH PF3/22bits/rep=2
	139.3
	155.34
	138.28
	125.55
	-9.89

	
	Msg 3 PUSCH
	136.77
	152.81
	139.02
	125.55
	-7.3

	
	eMBB PUSCH
	135.26
	151.3
	137.51
	125.55
	-8.8

	
	VoIP PUSCH w/o repetition
	130.46
	146.5
	132.71
	125.55
	-4

	
	VoIP PUSCH w/  repetition
	139.96
	156
	142.21
	125.55
	-13.5



Table19: Performance evaluation on 700MHz (FDD) for Rural-TDLD-120kmph
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=1732
	Required SNR

	700MHz
FDD
	PDCCH
	158.98
	158.18
	141.12
	116.43
	-11.55

	
	PRACH format0
	139.73
	152.76
	135.7
	116.43
	-17.98

	
	PRACH formatB4
	138.73
	151.76
	134.7
	116.43
	-19.96

	
	PUCCH PF1
	139.03
	153.99
	136.93
	116.43
	-9.62

	
	PUCCH PF3/11bits/rep=1
	141.12
	152.06
	135
	116.43
	-11.71

	
	PUCCH PF3/11bits/rep=2
	137.46
	154.15
	137.09
	116.43
	-8.05

	
	PUCCH PF3/22bits/rep=1
	139.39
	150.49
	133.43
	116.43
	-9.98

	
	PUCCH PF3/22bits/rep=2
	136.91
	152.42
	135.36
	116.43
	-7.5

	
	Msg 3 PUSCH
	138.27
	150
	136.21
	116.43
	-8.8

	
	eMBB PUSCH
	130.46
	148.29
	134.5
	116.43
	-4

	
	VoIP PUSCH w/o repetition
	128.76
	143.49
	129.7
	116.43
	-2.3

	
	VoIP PUSCH w/  repetition
	138.36
	153.09
	139.3
	116.43
	-11.9



In rural scenario, the coverage of PDCCH, SSB, PDSCH and PRACH can meet the requirement. 
 For NLOS scenario, PUCCH is the bottleneck channel if TDD is assumed. For O2O scenario, PUCCH is the bottleneck channel when UCI payload = 22 bits and 4 GHz frequency carrier is configured. For LOS scenario, PUCCH is the bottleneck channel when 4 GHz carrier frequency and O2I is assumed.
For PUSCH, the coverage cannot meet the requirement in some limited case as shown in Table 4-Table 19. 
Observation 2: In Rural scenario, the PDCCH, SSB, PDSCH, PRACH are not bottleneck. The coverage of PUCCH and PUSCH are bottleneck.
· Based on MPL evaluation results, PUCCH format 3, eMBB PUSCH, VoIP PUSCH, Msg3 PUSCH are bottleneck channels 
· Based on MIL/MCL evaluation results, eMBB PUSCH，PUCCH format 3，MSB3 PUCCH and VOIP PUSCH are the bottleneck channels.
· Rural with long distance scenario
Target MPL corresponding to target ISD of 12Km and 30Km are compared. LOS with 120km/h UE speed is considered in the evaluation. 
Table20: Performance evaluation on 4GHz (DDDSU) for Rural with long distance
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=12km
	Required SNR

	4GHz DDDSU
	PDSCH with eMBB
	151.79
	155.79
	143.43
	132.43
	-12.8

	
	PDSCH with VoIP
	150.52
	154.52
	142.16
	132.43
	-11.53

	
	PDCCH
	150.39
	154.39
	139.28
	132.43
	-11.4

	
	SSB
	153.19
	157.19
	144.83
	132.43
	-14.2

	
	PRACH format0
	151.13
	155.13
	140.02
	132.43
	-17.38

	
	PRACH formatB4
	150.62
	154.62
	139.51
	132.43
	-19.85

	
	PUCCH PF1
	149.9
	153.9
	138.79
	132.43
	-11.5

	
	PUCCH PF3/11bits/rep=1
	147.93
	151.93
	136.82
	132.43
	-9.53

	
	PUCCH PF3/11bits/rep=2
	150
	154
	138.89
	132.43
	-11.6

	
	PUCCH PF3/22bits/rep=1
	146.28
	150.28
	135.17
	132.43
	-7.88

	
	PUCCH PF3/22bits/rep=2
	148.32
	152.32
	137.21
	132.43
	-9.92

	
	Msg 3 PUSCH
	145.86
	149.86
	137.5
	132.43
	-7.4

	
	eMBB PUSCH
	133.2
	137.2
	124.84
	132.43
	-6.5

	
	VoIP PUSCH w/o repetition
	139.45
	143.45
	131.09
	132.43
	-4

	
	VoIP PUSCH w/  repetition
	147.65
	151.65
	139.29
	132.43
	-12.2



Table21: Performance evaluation on 4GHz (DDDSUDDSUU) for Rural with long distance
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=12km
	Required SNR

	4GHz DDDSUDDSUU
	PDSCH with eMBB
	151.79
	155.79
	143.43
	132.43
	-12.8

	
	PDSCH with VoIP
	150.52
	154.52
	142.16
	132.43
	-11.53

	
	PDCCH
	150.39
	154.39
	139.28
	132.43
	-11.4

	
	SSB
	153.19
	157.19
	144.83
	132.43
	-14.2

	
	PRACH format0
	151.13
	155.13
	140.02
	132.43
	-17.38

	
	PRACH formatB4
	150.62
	154.62
	139.51
	132.43
	-19.85

	
	PUCCH PF1
	149.9
	153.9
	138.79
	132.43
	-11.5

	
	PUCCH PF3/11bits/rep=1
	147.93
	151.93
	136.82
	132.43
	-9.53

	
	PUCCH PF3/11bits/rep=2
	150
	154
	138.89
	132.43
	-11.6

	
	PUCCH PF3/22bits/rep=1
	146.28
	150.28
	135.17
	132.43
	-7.88

	
	PUCCH PF3/22bits/rep=2
	148.32
	152.32
	137.21
	132.43
	-9.92

	
	Msg 3 PUSCH
	145.86
	149.86
	137.5
	132.43
	-7.4

	
	eMBB PUSCH
	134.1
	138.1
	125.74
	132.43
	-7.4

	
	VoIP PUSCH w/o repetition
	139.45
	143.45
	131.09
	132.43
	-4

	
	VoIP PUSCH w/  repetition
	148.55
	152.55
	140.19
	132.43
	-13.1



Table22: Performance evaluation on 700MHz (FDD) for Rural with long distance
	Scenario
	Bottleneck channel
	MCL result(dB)
	MIL result(dB)
	MPL result(dB)
	T-MPL ISD=12km
	Required SNR

	700MHz FDD
	PDSCH with eMBB
	151.79
	161.81
	148.02
	127
	-12.8

	
	PDSCH with VoIP
	152.61
	162.63
	148.82
	127
	-13.62

	
	PDCCH
	147.79
	157.81
	140.75
	127
	-8.8

	
	SSB
	150.61
	160.63
	146.84
	127
	-11.62

	
	PRACH format0
	139.57
	152.6
	135.54
	127
	-17.82

	
	PRACH formatB4
	138.49
	151.52
	134.46
	127
	-19.72

	
	PUCCH PF1
	140.85
	153.88
	136.82
	127
	-11.44

	
	PUCCH PF3/11bits/rep=1
	138.89
	151.92
	134.86
	127
	-9.48

	
	PUCCH PF3/11bits/rep=2
	141.01
	154.04
	136.98
	127
	-11.6

	
	PUCCH PF3/22bits/rep=1
	137.27
	150.3
	133.24
	127
	-7.86

	
	PUCCH PF3/22bits/rep=2
	138.39
	152.33
	135.27
	127
	-9.89

	
	Msg 3 PUSCH
	136.97
	150
	136.21
	127
	-7.5

	
	eMBB PUSCH
	135.26
	148.29
	134.5
	127
	-8.8

	
	VoIP PUSCH w/o repetition
	130.46
	143.49
	129.7
	127
	-4

	
	VoIP PUSCH w/  repetition
	140.06
	153.09
	139.3
	127
	-13.6


It can be observed the coverage of DL channels can meet the requirements even in rural with long distance scenario. 
VoIP PUSCH and eMBB PUSCH are the bottleneck channels if the ISD is 12 km in terms of MPL. 
Observation 3: The coverage of most of channels can meet the requirements with target ISD 12km except the VOIP PUSCH without repetition, Msg3 PUSCH, PUCCH format3 and eMBB PUSCH. 
· Based on MPL evaluation results, eMBB PUSCH and VOIP PUSCH cannot meet the requirements at 4GHz, up to7.59 dB performance gap needs to be compensated.
· Based on  MIL/MCL evaluation results, Msg3 PUSCH, PUCCH format3 and eMBB PUSCH are the bottleneck channel at 4GHz and 700MHz
Per the agreement in RAN1#102 e-meeting, payload size of SIP message is 1500 byte and 1second transmission period can be assumed. The packet size of SIP message can be calculated via 1500*8/50= 240 bits with 20ms data arriving interval. It should be noted that the actual payload size is much smaller than that of VoIP, i.e. 320 bits. With this regard, SIP message carrying by PDSCH is certainly not the bottleneck as downlink VoIP meets the requirement. Accordingly, at least SIP message carried by PDSCH doesn’t need to be evaluated independently.
Regarding performance evaluation of MSG4, based on agreement in RAN1#102 e-meeting, payload size of MSG4 message is 1040bits. In this case, Data rate of MSG4 is about 1Mbps which is lower than data rate (10Mbps) of PDSCH. In this regard, if PDSCH isn’t the bottleneck, MSG4 isn’t the bottleneck as well. 
With observation 1, 2, 3, we have the following proposal:
Proposal 1: PUCCH and PUSCH including Msg3 are identified as the bottleneck channels in FR1 which should be further studied.
Conclusion
This contribution discussed the preliminary simulation results for PDCCH/SSB/PDSCH/PRACH/ PUCCH/PUSCH in FR1, we have the following observations.
Observation 1: In Urban scenario, the coverage of PUSCH is the bottleneck.
· Based on MPL evaluation results, eMBB PUSCH is the bottleneck channel in urban scenario for both 2.6 GHz and 4 GHz
· Up to 7.83 dB performance gap needs to be compensated in terms of MPL
· Based on MIL/MCL, evaluation result, eMBB PUSCH，VOIP PUSCH and MSG3 PUSCH are the bottleneck channel
Observation 2: In Rural scenario, the PDCCH, SSB, PDSCH, PRACH are not bottleneck. The coverage of PUCCH and PUSCH are bottleneck.
· Based on MPL evaluation results, PUCCH format 3, eMBB PUSCH, VoIP PUSCH, Msg3 PUSCH are bottleneck channels 
· Based on MIL/MCL evaluation results, eMBB PUSCH，PUCCH format 3，MSB3 PUCCH and VOIP PUSCH are the bottleneck channels.
Observation 3: The coverage of most of channels can meet the requirements with target ISD 12km except the VOIP PUSCH without repetition, Msg3 PUSCH, PUCCH format3 and eMBB PUSCH. 
· Based on MPL evaluation results, eMBB PUSCH and VOIP PUSCH cannot meet the requirements at 4GHz, up to7.59 dB performance gap needs to be compensated.
· Based on  MIL/MCL evaluation results, Msg3 PUSCH, PUCCH format3 and eMBB PUSCH are the bottleneck channel at 4GHz and 700MHz
With observation 1, 2, 3, we have the following proposal:
Proposal 1: PUCCH and PUSCH including Msg3 are identified as the bottleneck channels in FR1 which should be further studied.
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Appendix: the LLS assumptions 
5.1 The LLS assumptions
Table 23: simulation assumptions of PUSCH
	Parameters
	Values

	Scenario
	Urban
	Rural
	Rural with long distance

	Carrier
	TDD for 4GHz, 2.6GHz
	TDD for 4GHz, 2.6GHz
FDD for2GHz. 700MHz
	TDD for 4GHz
FDD for 700MHz

	TDD configuration
	TDD config 1: DDDSU (S: 10D:2G:2U)
TDD confg 2: DDDSUDDSUU (S: 10D:2G:2U)
TDD config 3: DDDDDDDSUU (S: 6D:4G:4U)
	TDD config 1: DDDSU (S: 10D:2G:2U)
TDD confg 2: DDDSUDDSUU (S: 10D:2G:2U)
TDD config 3: DDDDDDDSUU (S: 6D:4G:4U)
	TDD config 1: DDDSU (S: 10D:2G:2U)
TDD confg 2: DDDSUDDSUU (S: 10D:2G:2U)


	SCS
	30kHz for TDD
	30kHz for TDD, 15kHz for FDD.
	30kHz for TDD, 15kHz for FDD.

	Number of antenna elements for BS
	192 antenna elements, (M,N,P,Mg,Ng) = (8,4,2,1,1)

	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)
	64 antenna elements for 4GHz, (M,N,P,Mg,Ng) = (8,4,2,1,1)
16 antenna elements for 700MHz, (M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of TxRUs for BS
	64 TXRUs
	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)
	2 or 4 TXRUs for 700 MHz 
64TxRUs for 4 GHz

	Number of Tx chains for BS
	4
	4
	4

	Number of UE Tx chains
	1
	1
	1

	Duration of PUSCH
	14 OS
	14 OS
	14 OS

	Number of DMRS
	For eMBB/VoIP: 1 OS 
For Msg 3: 3 OS
	For eMBB/VoIP:
3km/h: 1 OS 
120km/h: 2 OS 
For Msg 3: 3 OS
	For eMBB/VoIP:
3km/h: 1 OS 
120km/h: 2 OS 
For Msg 3: 3 OS

	Occupied channel bandwidth
	30 PRBs for eMBB
4 PRBs for VoIP
2 PRBs for Msg 3
	4 PRBs for eMBB
4 PRBs for VoIP
2 PRBs for Msg 3
	4 PRBs for eMBB
4 PRBs for VoIP
2 PRBs for Msg 3

	Modulation
	QPSK
	QPSK
	QPSK

	Coding Rate
	TDD config 1:
eMBB: CR=251/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

TDD config 2:
eMBB: CR=193/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

TDD config 3:
eMBB: CR=251/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

	TDD config 1:
3km/h:
eMBB: CR=193/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
120km/h:
eMBB: CR=251/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

TDD config 2:
3km/h:
eMBB: CR=157/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
120km/h:
eMBB: CR=157/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

TDD config 3:
3km/h:
eMBB: CR=193/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
120km/h:
eMBB: CR=251/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

FDD:
3km/h:
eMBB: CR=99/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
120km/h:
eMBB: CR=99/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
	TDD config 1:
3km/h:
eMBB: CR=30/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
30km/h:
eMBB: CR=30/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

TDD config 2:
3km/h:
eMBB: CR=30/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;
30km/h:
eMBB: CR=30/1024;
VoIP: CR=308/1024;
Msg3: CR=120/1024;

	Channel Coding
	LDPC
	LDPC
	LDPC

	Channel Mode
	TDL-C, 300ns
	TDL-C, 300ns 
TDL-D, 300ns
	TDL-D, 30ns

	UE Mobility:
	3km/h
	3km/h for indoor, 120km/h for outdoor
	3km/h for indoor, 120km/h for outdoor

	Channel estimation
	True
	True
	True

	Target BLER
	10% BLER for eMBB
2% BLER for VoIP
10% BLER for Msg3
	10% BLER for eMBB
2% BLER for VoIP
10% BLER for Msg3
	10% BLER for eMBB
2% BLER for VoIP
10% BLER for Msg3

	PUSCH repetition
	w/o repetition for eMBB/Msg 3
w/o repetition and w/ repetition for VoIP:
8 repetitions for TDD config 1
12 repetitions for TDD config 2
8 repetitions for TDD config 3
	w/o repetition for eMBB/Msg 3
w/o repetition and w/ repetition for VoIP:
8 repetitions for TDD config 1
12 repetitions for TDD config 2
8 repetitions for TDD config 3
20 repetitions for FDD 
	w/o repetition for eMBB/Msg 3
w/o repetition and w/ repetition for VoIP:
8 repetitions for TDD config 1
12 repetitions for TDD config 2
20 repetitions for FDD

	Waveform
	DFT-s-OFDM
	DFT-s-OFDM
	DFT-s-OFDM



Table 24: simulation assumptions of PUCCH
	Parameters
	Values

	Scenario
	Urban
	Rural
	Rural with long distance

	Carrier
	4GHz, 2.6GHz
	TDD for 4GHz, 2.6GHz
FDD for2GHz. 700MHz
	TDD for 4GHz
FDD for 700MHz

	Format type
	PUCCH format 1 with 2bits
PUCCH format 3 with 11/22  bits
	PUCCH format 1 with 2bits
PUCCH format 3 with 11/22  bits
	PUCCH format 1 with 2bits
PUCCH format 3 with 11/22  bits

	BWP
	100MHz
	100MHz for TDD
20MHz for FDD
	20MHz

	SCS
	30kHz
	30kHz for TDD 
15kHz for FDD
	15kHz

	Number of antenna elements for BS
	192, (M,N,P,Mg,Ng) = (12,8,2,1,1)
	64, (M,N,P,Mg,Ng) = (8,4,2,1,1)
32, (M,N,P,Mg,Ng) = (8,2,2,1,1)
	16, (M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of TxRUs for BS
	4
	4
	4

	Number of UE Tx chains
	1
	1
	1

	Duration of PUSCH
	14 OS
	14 OS
	14 OS

	DMRS configuration for PUCCH
	w/o additional DMRS
	w/o additional DMRS
	w/o additional DMRS

	Occupied channel bandwidth
	1 PRB
	1 PRB
	1 PRB

	Channel Mode
	TDL-C, 300ns 
	TDL-D, 300ns for O2O
TDL-C, 300ns for O2I 
	TDL-D, 30ns

	UE Mobility:
	3 km/h
	120 km/h for outdoor
3 km/h for indoor
	120 km/h

	Channel estimation
	True
	True
	True

	PUCCH repetition
	1/2
	1/2
	1/2

	Frequency hopping
	On
	On
	On



Table 25: simulation assumptions of PRACH
	Parameters
	Values

	Scenario
	Urban
	Rural
	Rural with long distance

	Carrier
	4GHz, 2.6GHz
	TDD for 4GHz, 2.6GHz
FDD for2GHz. 700MHz
	TDD for 4GHz
FDD for 700MHz

	Format type
	PRACH format 0
PRACH format B4
	PRACH format 0
PRACH format B4
	PRACH format 0
PRACH format B4

	SCS
	30kHz
	30kHz for TDD 
15kHz for FDD
	15kHz

	Number of TxRUs for BS
	4
	4
	4

	Number of UE Tx chains
	1
	1
	1

	Duration of PUSCH
	14 OS
	14 OS
	14 OS

	Occupied channel bandwidth
	12 PRB
	12 PRB
	12 PRB

	Channel Mode
	TDL-C, 300ns 
	TDL-D, 300ns for O2O
TDL-C, 300ns for O2I 
	TDL-D, 30ns

	UE Mobility:
	3 km/h
	120 km/h for outdoor
3 km/h for indoor
	120 km/h

	PRACH BLER
	1% missed detection at 0.1% false alarm probability
	1% missed detection at 0.1% false alarm probability
	1% missed detection at 0.1% false alarm probability



Table 26: simulation assumptions of PDSCH
	Parameters
	Values

	Scenario
	Urban
	Rural
	Rural with long distance

	
	eMBB
	VoIP
	eMBB
	VoIP
	eMBB
	VoIP

	Carrier: 
	4GHz (TDD), 2.6GHz (TDD)
	4GHz (TDD), 2.6GHz (TDD)
2GHz (FDD), 
700MHz (FDD)
	700MHz (FDD), 
4GHz (TDD)

	BWP
	100MHz for 4GHz and 2.6GHz.
	100MHz for 4GHz and 2.6GHz.
20MHz for 2GHz 
20MHz for 700MHz. 
	100MHz for 4GHz.
20MHz for 700MHz.

	SCS
	30kHz 
	30kHz for TDD, 15kHz for FDD.
	30kHz for TDD, 15kHz for FDD.

	Number of antenna elements for BS
	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)

	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)
	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 TxRUs for BS
	64TxRUs for 2.6 and 4 GHz. 
	2 or 4 TXRUs for 2GHz, 700 MHz 
64TxRUs for 2.6 and 4 GHz. 
Optional: 32 TXRUs at 2 GHz
	2 or 4 TXRUs for 700 MHz 
64TxRUs for 4 GHz.

	UE receive chains

	4 for 4GHz/2.6GHz

	4 for 4GHz/2.6GHz
4 for 2GHz
2 for 700MHz
	4 for 4GHz;
2 for 700MHz

	length of PDSCH
	12 OS
	12 OS
	12 OS

	Configuration of DMRS
	3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.
	3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.
	For 120km/h, (Optional: 30km/h): Type I, 2 or 3 DMRS symbol, no multiplexing with data.


	Data rate 
	10Mbps
Msg4 payload size:1040bits
	320 bits with 20ms data arriving

	1Mbps
Msg4 payload size:1040bits
	320 bits with 20ms data arriving

	1Mbps
Msg4 payload size:1040bits
	320 bits with 20ms data arriving


	PRBs/TBS/MCS [TBD]
	full bandwidth
	320 bits with 20ms data arriving
	full bandwidth
	320 bits with 20ms data arriving
	full bandwidth
	320 bits with 20ms data arriving

	Channel Coding
	LDPC
	LDPC
	LDPC

	Channel Model
	TDL-C for NLOS, 
	TDL-C for NLOS, TDL-D for LOS.
	TDL-C for NLOS, TDL-D for LOS.

	DS
	300ns
	300ns
	30ns

	UE velocity:
	3km/h
	3km/h 
	120km/h

	Channel estimation
	True
	True
	True

	Target BLER
	w/o HARQ, 10% iBLER.
	2% rBLER.

	w/o HARQ, 10% iBLER.
	2% rBLER.

	w/o HARQ, 10% iBLER.
	2% rBLER.


	UL DL configuration if TDD is assumed:
	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
	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
	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



Table 27: simulation assumptions of PDCCH
	Parameters
	Values

	Carrier
	2GHz/2.6GHz/4GHz/700MHz

	SCS
	30kHz, 15kHz

	Aggregation level
	16

	Payload
	40 bits + 24CRC bits

	CORESET size
	2 symbols, 48 PRBs

	Tx Diversity
	1-port precoder cycling

	BLER for PDCCH
	1% BLER

	Number of SSB for broadcast PDCCH of Msg.2
	4



Table 28: simulation assumptions of SSB
	Parameters
	Values

	Carrier
	2GHz/2.6GHz/4GHz/700MHz

	Periodicity
	20ms

	SCS
	15KHz, 30KHz 

	BLER for SSB
	1% BLER

	Performance metric
	Combination of 4 SSBs in 80ms.
Note: UE is not assumed to know the SS/PBCH block index



