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1 Introduction
In RAN1#109-e meeting [1], the simulation needs and assumptions for coverage impact are discussed and agreed as following.
	Agreement:
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of reference UE and Rel-17 RedCap UE.
· Note: It is up to each company whether to reuse the LLS results

Agreement:
· For coverage evaluation of Rel-18 RedCap UE, 1 Tx branch is assumed.
 
Agreement:
· For coverage evaluation of Rel-17 and Rel-18 RedCap UEs, only 1 Rx branch is assumed.
· Note: it does not mean that 2Rx is precluded for Rel-18 RedCap UE
 
Agreement:
· 3dB antenna efficiency loss can be optionally assumed for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”

Agreement:
· At least the option of RF+BB BW reduction to 5MHz is considered for coverage evaluation
· FFS whether/which other options are also considered
· FFS which DL/UL Channels of all the DL/UL channels are evaluated

Agreement:
· The LLS results of the option of “RF+BB BW reduction to 5MHz for all DL/UL channels” can be reused for the coverage evaluation of other BW reduction options, if applicable.

Agreement:
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following parameters are used.
	Parameters
	FR1 values

	UE bandwidth
	Rural: 5 MHz (25 PRBs, 15 kHz SCS)
Urban: 5 MHz (11 PRBs or 12 PRBs (optional), 30 kHz SCS)


· Note: Rural scenario at 0.7 GHz, Urban scenario at 2.6 GHz, and Urban scenario at 4 GHz (optional) are considered.
 
Agreement:
· For coverage evaluation in Urban scenario at 4 GHz, DL PSD 33 dBm/MHz is baseline and DL PSD 24 dBm/MHz is optional.

Agreement:
· For coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, target data rates are
· FR1 Rural: 250 kbps on DL and 25 kbps in UL
· FR1 Urban: 500 kbps on DL and 250 kbps in UL
· Note: The target data rates are the scaled value in the Rel-17 RedCap SI by a factor of 0.25
 
Agreement:
· Coverage for the following channels is evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
· SIB1
· PBCH
· PDCCH CSS
· [Msg4]
· Following channels can be optionally evaluated
· PUSCH
· PUCCH 2bits
· PUCCH 11bits
· PUCCH 22bits
· PRACH
· PDSCH
· PDCCH USS
· Msg2
· Msg3
· Evaluation methodology and assumption in Clause 6.3 in TR 38.875 is reused for coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels” by default, except for, UE bandwidth, cell edge data rate, and small form factor degradation 
· FFS which evaluation assumption should be updated for the above channels

Agreement:
· For SIB1 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, followings are assumed
· Opt1: SIB1 BW is larger than 5MHz, e.g., 48PRB 
· The UE can receive a part of SIB1 PDSCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· Opt2: SIB1 BW is within 5MHz
· A TBS of 1256 bits (other size is not precluded)
Note: whether interleaving mapping is assumed depends on companies’ report

 Agreement:
· For PDCCH CSS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
·  Opt1: CORESET BW is larger than 5MHz
· The UE can receive a part of PDCCH at a time. Detail assumption of reception scheme (e.g., puncturing the bits transmitted outside UE BW) is reported by each company.
· For 15/30kHz SCS, CORESET size is 2 symbols and 48 PRBs, AL is 16.
· For 30kHz SCS, CORESET size is 2 symbols and 24 PRBs, AL is 8.  Other configurations are also not precluded
·  Opt2: CORESET BW is within 5MHz
· For 15kHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30kHz SCS,
·  Opt2-1: CORESET size is 3 symbols and 6 PRBs, AL is 2.  Other configurations are also not precluded
·  Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4

Agreement:
· For at least PDCCH USS coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, following revision are assumed
· For 15KHz SCS, CORESET size is 3 symbols and 24 PRBs, AL is 8.
· For 30KHz SCS,
· Opt1: CORESET size is 3 symbols and 6 PRBs, AL is 2 (baseline)
· Opt2: CORESET size is 3 symbols and 12 PRBs, AL is 4 (optional)
Other configurations are also not precluded

Agreement:
· Coverage of Msg4 can be optionally evaluated for “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”
 
Agreement:
· For Msg4 coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, a TBS of 1040 bits is assumed
· a TBS smaller than 1040 bits can be optionally evaluated and reported by each company.

Agreement:
· For Msg2 coverage evaluation of reference UE, Rel-17 RedCap UE, and Rel-18 RedCap UE, A TBS of 72 bits is assumed.

Agreement:
· For PRACH coverage evaluation of “Rel-18 RedCap UE with RF+BB BW reduction to 5MHz for all DL/UL channels”, Format 0 is used for Rural scenario and Format B4 is used for Urban scenario
· Format C2 can be used optionally.


Evaluation of other aspects than coverage impact

Conclusion:
· SLS evaluation for network capacity and spectral efficiency is not conducted in Rel-18 RedCap SI.

Agreement:
· Following evaluations are not conducted in Rel-18 RedCap SI
· Latency
· Throughput
· Power saving gain

Conclusion:
· Evaluation of PDCCH blocking probability is not conducted in Rel-18 RedCap SI




In this contribution, we provide our link budget results and required SNR for key channels of PBCH, PDCCH-CSS, SIB1, Msg4 and Msg2. In addition, we discuss the Coverage gap between further Rel-18 RedCap UEs and Rel-17 RedCap UEs.
2 Simulation assumptions
For all the candidate enhancement options, BW1 would have more coverage impacts than other options. To identify the coverage impact for Rel-18 RedCap UE when RF+BB BW reduction to 5MHz, the coverage performance of Rel-18 RedCap UE and reference UE need to be evaluated. 
For reference UEs including Rel-17 RedCap UE, evaluation methodology and assumption in Clause 6.3 in TR 38.875 [2] is reused. For Rel-18 RedCap UE, the detailed values of link level simulation parameters for different channels are attached in the Appendix, e.g. Table 1~5.  
3 Link Budget Results
The link budget assumptions and calculation are in agreements from RAN#109-e meeting. In this section, we provide coverage impact evaluation results corresponding to two reference cases (Rel-15 reference UE, and Rel-17 RedCap reference UE) with some key parameters.
· Rural scenario at 0.7 GHz
	PBCH channel
	Rel-15 Ref UE
	Rel-17 RedCap UE
	5 MHz RedCap UE
(BW1, 25 PRBs; TBS 72 bits)

	BLER
	1%
	1%
	1%

	# of gNB TXRUs
	2
	2
	2

	Number of transmit chains
	2
	2
	2

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0
	0
	0

	Transmitter antenna gain (dB) at antenna gain component 2
	0
	0
	0

	Occupied channel bandwidth for data channel (Hz)
	3600000
	3600000
	3600000

	Required SNR for the data channel (dB)
	-5.9
	-1.5
	-1.5

	Hardware link budget for data channel (MIL)
	159.93 
	155.53 	
	155.53



	PDCCH-CSS channel
	Rel-15 Ref UE (CORESET: 2 symbols, 48 PRBs; AL16) 
	Rel-17 RedCap UE (CORESET: 2 symbols, 48 PRBs; AL16) 
	5 MHz RedCap UE
(BW1, 25 PRBs; CORESET: 2 symbols, 48 PRBs; AL16 )
	5 MHz RedCap UE
(BW1, 25 PRBs; CORESET: 3 symbols, 24 PRBs; AL8 )

	# of gNB TXRUs
	2.00 
	2.00 
	2.00 
	2.00 

	Number of transmit chains
	2.00 
	2.00 
	2.00 
	2.00 

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	0.00 
	0.00 
	0.00 
	0.00 

	Occupied channel bandwidth for data channel (Hz)
	8640000.00 
	8640000.00 
	4500000.00 
	4320000.00 

	Required SNR for the data channel (dB)
	-9.08 
	-4.48 
	-1.40 
	-1.70 

	Hardware link budget for data channel (MIL)
	163.11 
	158.51 
	155.43 
	155.73 



	SIB1 channel
	Rel-15 Ref UE (SIB1 > 5 MHz; TBS 1256 bits)
	Rel-17 RedCap UE (SIB1 > 5 MHz; TBS 1256 bits)
	5 MHz RedCap UE
 (BW1, 25 PRBs; SIB1 > 5 MHz; TBS 1256 bits)
	5 MHz RedCap UE
 (BW1, 25 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	# of gNB TXRUs
	2.00 
	2.00 
	2.00 
	2.00 

	Number of transmit chains
	2.00 
	2.00 
	2.00 
	2.00 

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	0.00 
	0.00 
	0.00 
	0.00 

	Occupied channel bandwidth for data channel (Hz)
	8640000.00 
	8640000.00 
	4500000.00 
	4500000.00 

	Required SNR for the data channel (dB)
	-8.20 
	-4.80 
	-1.20 
	-2.10 

	Hardware link budget for data channel (MIL)
	162.23 
	158.83 
	155.23 
	156.13 



	Msg4 channel
	Rel-15 Ref UE 
	Rel-17 RedCap UE
	5 MHz RedCap UE
 (BW1, 25 PRBs; TBS 1040 bits)

	# of gNB TXRUs
	2.00 
	2.00 
	2.00 

	Number of transmit chains
	2.00 
	2.00 
	2.00 

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	0.00 
	0.00 
	0.00 

	Occupied channel bandwidth for data channel (Hz)
	6480000.00 
	6480000.00 
	4500000.00 

	Required SNR for the data channel (dB)
	-6.98 
	-2.76 
	-1.60 

	Hardware link budget for data channel (MIL)
	161.01 
	156.79 
	155.63 



	Msg2 channel
	Rel-15 Ref UE 
	Rel-17 RedCap UE
	5 MHz RedCap UE
 (BW1, 25 PRBs; TBS 72 bits)

	# of gNB TXRUs
	2.00 
	2.00 
	2.00 

	Number of transmit chains
	2.00 
	2.00 
	2.00 

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	0.00 
	0.00 
	0.00 

	Occupied channel bandwidth for data channel (Hz)
	540000.00 
	540000.00 
	540000.00 

	Required SNR for the data channel (dB)
	-2.93 
	2.47 
	2.47 

	Hardware link budget for data channel (MIL)
	156.96 
	151.56 
	151.56 



Observation1: For Rural scenario, if Rel-17 RedCap UE as the reference UE, the coverage performance loss is small for PBCH, Msg2, Msg4 channel when BW reduction to 5MHz, while the coverage loss is large for SIB1, PDCCH channels.
Observation2: For Rural scenario, if Rel-15 Ref UE as the reference UE, the coverage performance loss is large for SIB1, PDCCH-CSS, PBCH, Msg2, Msg4 channels. The SIB1 and PDCCH-CSS are channels with highest loss.
Proposal 1: RAN1 need to select the first reference UE in study the coverage performance impact for Rel-18 RedCap UE.
Proposal 2: For Rural scenario, if Rel-17 RedCap UE as the reference UE, coverage recovery should be considered for SIB1 and PDCCH channels.

· Urban scenario at 2.6 GHz

	PBCH channel
	Rel-15 Ref UE
	Rel-17 RedCap UE
	5 MHz RedCap UE
(BW1, 11 PRBs; TBS 72 bits)

	BLER
	1%
	1%
	1%

	Number of transmit chains
	4
	4
	4

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	8.00 
	8.00 
	8.00 

	Occupied channel bandwidth for data channel (Hz)
	7200000.00 
	7200000.00 
	3960000.00 

	Required SNR for the data channel (dB)
	-9.90 
	-3.20 
	4.30 

	Hardware link budget for data channel (MIL)
	164.67 
	157.97 
	150.47 



	PDCCH-CSS channel
	Rel-15 Ref UE (CORESET: 2 symbols, 48 PRBs; AL16)
	Rel-17 RedCap UE (CORESET: 2 symbols, 48 PRBs; AL16)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 48 PRBs; AL16)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 2 symbols, 24 PRBs; AL8)
	5 MHz RedCap UE (BW1, 11 PRBs; CORESET: 3 symbols, 6 PRBs; AL2)

	Number of transmit chains
	4
	4
	4
	4
	4

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	8.00 
	8.00 
	8.00 
	8.00 
	8.00 

	Occupied channel bandwidth for data channel (Hz)
	17280000.00 
	17280000.00 
	3960000.00 
	3960000.00 
	2160000.00 

	Required SNR for the data channel (dB)
	-11.70 
	-5.40 
	4.20 
	4.80 
	8.20 

	Hardware link budget for data channel (MIL)
	166.47 
	160.17 
	150.57 
	149.97 
	146.57 



	SIB1 channel
	Rel-15 Ref UE (SIB1 BW > 5 MHz; TBS 1256 bits)
	Rel-17 RedCap UE (SIB1 BW > 5 MHz; TBS 1256 bits)
	5 MHz RedCap UE (BW1, 11 PRBs; SIB1 BW > 5 MHz; TBS 1256 bits)
	5 MHz RedCap UE (BW1, 11 PRBs; SIB1 BW < 5 MHz; TBS 1256 bits)

	Number of transmit chains
	4
	4
	4
	4

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	8.00 
	8.00 
	8.00 
	8.00 

	Occupied channel bandwidth for data channel (Hz)
	17280000.00 
	17280000.00 
	3960000.00 
	3960000.00 

	Required SNR for the data channel (dB)
	-9.40 
	-4.80 
	6.10 
	2.90 

	Hardware link budget for data channel (MIL)
	164.17 
	159.57 
	148.67 
	151.87 



	Msg4 channel
	Rel-15 Ref UE 
	Rel-17 RedCap UE
	5 MHz RedCap UE
 (BW1, 11 PRBs; TBS 1040 bits)

	Number of transmit chains
	4
	4
	4

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	8.00 
	8.00 
	8.00 

	Occupied channel bandwidth for data channel (Hz)
	12960000.00 
	12960000.00 
	3960000.00 

	Required SNR for the data channel (dB)
	-10.47 
	-3.28 
	1.90 

	Hardware link budget for data channel (MIL)
	165.24 
	158.05 
	152.87 



	Msg2 channel
	Rel-15 Ref UE 
	Rel-17 RedCap UE
	5 MHz RedCap UE
 (BW1, 11PRBs; TBS 72 bits)

	Number of transmit chains
	4
	4
	4

	Transmitter antenna gain correction factor at antenna gain component 3 & antenna gain component 4 (dB)
	0.00 
	0.00 
	0.00 

	Transmitter antenna gain (dB) at antenna gain component 2
	8.00 
	8.00 
	8.00 

	Occupied channel bandwidth for data channel (Hz)
	1080000.00 
	1080000.00 
	1080000.00 

	Required SNR for the data channel (dB)
	-7.43 
	1.58 
	1.58 

	Hardware link budget for data channel (MIL)
	162.20 
	153.19 
	153.19 





Figure1: 30kHz subcarrier spacing for operating in 5MHz bandwidth – PBCH and SIB1 are punctured
Observation3: For Urban scenario, if Rel-17 RedCap UE as the reference UE, Msg2 is no needed to be consider with coverage recovery, while other channels are to coverage recovered.
Observation4: For Urban scenario SIB1 channel, if SIB1 BW is larger than the UE BW, the UE need puncture PRBs outside the UE BW. It will cause additional coverage loss comparing with the case which SIB1 BW is smaller than the UE BW.
Observation5: For Urban scenario PDCCH channel, if CORESET configurations exceed the 5 MHz UE bandwidth, the UE need puncture the PDCCH subcarriers. Higher AL with puncture still has better coverage performance than lower AL.
Proposal 3: For Urban scenario (SCS=30kHz), dedicated CORESET#0 lower than 5MHz UE bandwidth for Rel-18 RedCap UEs should be considered to have better coverage performance than legacy CORESET#0 with puncturing.

3 Conclusion
In this contribution, evaluations and results of coverage for further enhanced RedCap UEs are discussed. As summary, we have the following proposals.
Observation1: For Rural scenario, if Rel-17 RedCap UE as the reference UE, the coverage performance loss is small for PBCH, Msg2, Msg4 channel when BW reduction to 5MHz, while the coverage loss is large for SIB1, PDCCH channels.
Observation2: For Rural scenario, if Rel-15 Ref UE as the reference UE, the coverage performance loss is large for SIB1, PDCCH-CSS, PBCH, Msg2, Msg4 channels. The SIB1 and PDCCH-CSS are channels with highest loss.
Proposal 1: RAN1 need to select the first reference UE in study the coverage performance impact for Rel-18 RedCap UE.
Proposal 2: For Rural scenario, if Rel-17 RedCap UE as the reference UE, coverage recovery should be considered for SIB1 and PDCCH channels.
Observation3: For Urban scenario, if Rel-17 RedCap UE as the reference UE, Msg2 is no needed to be consider with coverage recovery, while other channels are to coverage recovered.
Observation4: For Urban scenario SIB1 channel, if SIB1 BW is larger than the UE BW, the UE need puncture PRBs outside the UE BW. It will cause additional coverage loss comparing with the case which SIB1 BW is smaller than the UE BW.
Observation5: For Urban scenario PDCCH channel, if CORESET configurations exceed the 5 MHz UE bandwidth, the UE need puncture the PDCCH subcarriers. Higher AL with puncture still has better coverage performance than lower AL.
Proposal 3: For Urban scenario (SCS=30kHz), dedicated CORESET#0 lower than 5MHz UE bandwidth for Rel-18 RedCap UEs should be considered to have better coverage performance than legacy CORESET#0 with puncturing.
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Appendix A: 
A.1 Simulation assumption for PBCH 

Table 1 Simulation parameters for PBCH

	Parameters
	Values

	Carrier frequency (GHz)
	0.7 (Rural)
	2.6 (Urban)

	Total carrier bandwidth (MHz)
	20
	20

	UE bandwidth (MHz)
	5
	5

	Subcarrier spacing
	15kHz
	30kHz

	Occupied channel bandwidth (PRB)
	20
	11/12

	BLER
	1%
	1%

	Pathloss model
	TDL-C, NLOS
	TDL-C, NLOS

	Delay Spread
	300ns
	300ns

	UE speed (km/h)
	3
	3

	# BS Tx chains
	2
	2

	# UE Rx chains
	1
	1

	PBCH payload (excluding 24bits CRC)
	32 bits
	32 bits

	Number of symbols for CORESET
	2
	2

	Request SNR (dB)
	-1.50
	4.30




A.2 Simulation assumption for PDCCH-CSS

Table 2 Simulation parameters for PDCCH-CSS

	Parameters
	Values

	Carrier frequency (GHz)
	0.7 (Rural)
	2.6 (Urban)

	Total carrier bandwidth (MHz)
	20
	20

	UE bandwidth (MHz)
	5
	5

	Subcarrier spacing
	15kHz
	30kHz

	BLER
	1%
	1%

	Pathloss model
	TDL-C, NLOS
	TDL-C, NLOS

	Delay Spread
	300ns
	300ns

	UE speed (km/h)
	3
	3

	# BS Tx chains
	2
	2

	# UE Rx chains
	1
	1

	CORESET BW
	Symbols
	3 
	2 
	2 
	2 
	3 

	
	PRBs
	24
	48
	48
	24
	6

	
	AL
	8
	16
	16
	8
	2

	Payload size
	40
	40

	Modulation
	QPSK
	QPSK

	Request SNR (dB)
	-1.70
	-1.40
	4.20
	4.80
	8.20




A.3 Simulation assumption for SIB1

Table 3 Simulation parameters for SIB1

	Parameters
	Values

	Carrier frequency (GHz)
	0.7 (Rural)
	2.6 (Urban)

	Total carrier bandwidth (MHz)
	20
	20

	UE bandwidth (MHz)
	5
	5

	Subcarrier spacing
	15kHz
	30kHz

	Occupied channel bandwidth (PRB)
	25
	11/12

	BLER
	10%
	10%

	Pathloss model
	TDL-C, NLOS
	TDL-C, NLOS

	Delay Spread
	300ns
	300ns

	UE speed (km/h)
	3
	3

	# BS Tx chains
	2
	2

	# UE Rx chains
	1
	1

	TBS
	1256
	1256

	MCS
	0
	0

	Duration
	14 OS
	14 OS

	DMRS configuration
	Type I, 3 DMRS symbol, no multiplexing with data
	Type I, 3 DMRS symbol, no multiplexing with data

	Request SNR (dB)
	-2.10
	2.90




A.4 Simulation assumption for msg4

Table 4 Simulation parameters for msg4

	Parameters
	Values

	Carrier frequency (GHz)
	0.7 (Rural)
	2.6 (Urban)

	Total carrier bandwidth (MHz)
	20
	20

	UE bandwidth (MHz)
	5
	5

	Subcarrier spacing
	15kHz
	30kHz

	Occupied channel bandwidth (PRB)
	24
	11/12

	BLER
	10%
	10%

	Pathloss model
	TDL-C, NLOS
	TDL-C, NLOS

	Delay Spread
	300ns
	300ns

	UE speed (km/h)
	3
	3

	# BS Tx chains
	2
	2

	# UE Rx chains
	1
	1

	TBS
	1040
	1040

	MCS
	0
	0

	Duration
	14 OS
	14 OS

	DMRS configuration
	Type I, 3 DMRS symbol, no multiplexing with data
	Type I, 3 DMRS symbol, no multiplexing with data

	Request SNR (dB)
	-1.60
	1.90




A.5 Simulation assumption for msg2

Table 5 Simulation parameters for msg2

	Parameters
	Values

	Carrier frequency (GHz)
	0.7 (Rural)
	2.6 (Urban)

	Total carrier bandwidth (MHz)
	20
	20

	UE bandwidth (MHz)
	5
	5

	Subcarrier spacing
	15kHz
	30kHz

	Occupied channel bandwidth (PRB)
	20
	11/12

	BLER
	1%
	1%

	Pathloss model
	TDL-C, NLOS
	TDL-C, NLOS

	Delay Spread
	
	

	UE speed (km/h)
	3
	3

	# BS Tx chains
	2
	2

	# UE Rx chains
	1
	1

	TBS
	72
	72

	MCS
	0
	0

	Duration
	12 OS
	12 OS

	DMRS configuration
	Type I, 3 DMRS symbol, no multiplexing with data
	Type I, 3 DMRS symbol, no multiplexing with data

	Request SNR (dB)
	2.47
	1.58
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