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[bookmark: _Ref521334010]Introduction
[bookmark: _GoBack]In RAN#86, a new Rel-17 SI on support of reduced capability NR devices, i.e. RedCap, was approved [1], which was further updated in RAN#88-e [2]. In RAN1#102-e, the following agreements were made in respect to coverage recovery for RedCap UE [3].
	[bookmark: _Hlk48918220]Agreements
For the channel(s) affected by complexity reduction, the following methodology can be used to determine the target performance for coverage recovery
· Step 1: Obtain the link budget performance of the channel based on link budget evaluation
· Step 2: Obtain the target performance requirement for RedCap UEs within a deployment scenario
· FFS on the target performance requirement
· Step 3: Find the coverage recovery value for the channel if the link budget performance is worse than the target performance requirement 
Agreement:
· Link budget evaluation for RedCap should include at least PDCCH/PDSCH and PUCCH/PUSCH
Agreements:
· For initial access related channels, at least Msg2, Msg3, Msg4 and PDCCH scheduling Msg2/4 are included for link budget evaluation
· Other initial access related channels are not precluded
Agreements:
· The impact of small form factor is considered for all the uplink and downlink channels
· A 3dB loss of antenna gain is included in link budget calculation for FR1
· FFS on the application to both FDD and TDD bands or only FDD bands
Agreements: Down-selection on the following options for the target performance requirement for RedCap UEs in RAN1#103-e (aim for early in the e-meeting):
· Option 1: The target performance requirement for each channel is identified by a target MCL or MIL or MPL within a reasonable deployment
· Option 3: The target performance requirement for each channel is identified by the link budget of the bottleneck channel(s) for the reference NR UE within the same deployment scenario
· Note: The “bottleneck channel(s)” are the physical channel(s) that have the lowest MCL or MIL or MPL
· The details for the target performance requirement are FFS
Agreement: For RedCap UE, adopt the following target data rates for link budget evaluation for FR1 Rural.
· 1 Mbps on DL and 100kbps in UL
Agreement: For RedCap UE, down-selection on adopt the following target data rates for link budget evaluation for FR1 Urban.
· 2 Mbps on DL and 1Mbps in UL
Note: The 2Mbps target data rate in downlink is the scaled value of the 10Mbps in the CE SI by a factor of 0.2 

Agreements: For RedCap UEs, the target data rates for link budget evaluation for FR2 are as follows:
· 25Mbps for BW 50MHz/100MHz on DL and 5Mbps in UL
· Optionally, 12.5Mbps for BW 50MHz as the target data rate for DL, assuming the same DL PSD as that of BW 100MHz
· Note: in case of 50MHz BW, the maximum supported DL data rate is half that of the 100MHz BW in DL
Agreements:
· For link budget evaluation, the antenna gain loss due to the small form factor can be applied to all the FR1 bands
· For RedCap coverage analysis, the agreements in the Rel-17 CE SI regarding link budget template and antenna array gain are reused.
· Continue to discuss and decide the performance metric in RAN1-103 e-meeting
Agreements:
· For RedCap coverage evaluation, the Rel-17 CE SI agreements on gNB antenna configuration, # gNB Tx/Rx chains, channel model and delay spread are reused with the following revision and/or addition
	Parameters
	FR1 values
	FR2 values

	Channel model
	TDL-C
	TDL-A
CDL-A(optional)

	Delay spread
	300ns
	30ns

	UE velocity
	3 km/h
	3 km/h

	Antenna correlation
	Low
	Low

	# gNB Tx chains
	2 or 4
	2

	# gNB Rx chains
	2 or 4
	2



· For RedCap coverage evaluation, adopt the following table for the reference NR UE. 
	Parameters
	FR1 values
	FR2 values

	# UE Tx chains
	1
	1

	# UE Rx chains
	Urban: 4 and Rural: 2
	2

	UE BW
	Urban: 100 MHz (273 PRBs)
Rural: 20 MHz (106 PRBs)
	100 MHz (66 PRBs)



· For RedCap coverage evaluation, adopt the following table for the RedCap UE. 
· Other UE BWs are not precluded
	Parameters
	FR1 values
	FR2 values

	# UE Tx chains
	1
	1

	# UE Rx chains
	1 or 2
	1 or 2

	UE BW
	Urban: 20 MHz (51 PRBs)
Rural: 20 MHz (106 PRBs)
	50 MHz (32 PRBs) or 
100 MHz (66 PRBs)


Agreements:
· For RedCap coverage evaluation, reuse the Rel-17 CE SI agreements on channel specific parameters with the following revision and/or addition 
· TBS/PRB/MCS of PDSCH (except for Msg2)/PUSCH for the RedCap UE are based on the agreed target data rates or message sizes and reported by companies
· Adopt the following table for Msg2 evaluation
· Note: the TBS scaling is not precluded in the table entry “PRBs/TBS/MCS”
	Parameters
	Values

	PRBs/TBS/MCS
	MCS is fixed to zero. Companies to report the used number of PRBs and corresponding TBS value

	PDSCH duration
	12 OS

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

	Waveform 
	CP-OFDM

	HARQ configuration 
	No retransmission



Agreements:
· For SLS based capacity evaluation, use the assumption in TR 38.802, Table A.2.1-1 as the baseline.
· For calibration purposes, the following settings can be used:
	Parameters
	FR1 values
	FR2 values

	Layout
	Single layer
Macro layer: Hex. Grid
	Single layer
Indoor floor: (12BSs per 120m x 50m)
Candidate TRP numbers: 3, 6, 12

	Inter-BS distance
	500m
	20m

	Scenario and frequency
	Dense Urban:
2.6 GHz (TDD) (primary choice) 
4 GHz (TDD) (secondary choice)

Other scenarios (e.g. Rural 700MHz) are not precluded.
	Indoor: 28 GHz (TDD)

	Frame structure for TDD
	For 2.6 GHz: 
DDDDDDDSUU (S: 6D:4G:4U)
For 4 GHz:
DDDSUDDSUU (S: 10D:2G:2U)
	DDDSU (S: 10D:2G:2U)

	Channel model
	3Duma
	5GCM office

	UE distribution
	20% Outdoor in cars: 30km/h,
80% Indoor in houses: 3km/h
	100% Indoor: 3km/h 

	Traffic model
	Full buffer (Optional)

Non-full buffer traffic, e.g. FTP traffic model 3 for the reference NR UEs and the IM traffic model from TR 38.840 for RedCap UEs 

	Traffic load
	Full buffer traffic (Optional):
10 users per cell including both RedCap and reference NR UEs

Non-full buffer traffic:
Low (e.g. <30%) and medium (e.g. 30%-50%) loading (resource utilization) 

	Percentage of RedCap UEs among total number of UEs
Note: Other UEs are the reference NR UEs
	Full buffer traffic (Optional):
0, 20%, 50% (i.e. 0, 2 or 5 RedCap UEs per cell), 100% (as applicable)

Non-full buffer traffic:
0, 25%, 50%, [100%] 100% (optional, as applicable)





In this contribution, we provide our simulation results based on the updated assumptions from the above agreements. We also discuss the open issue on how to define the target performance requirement.
Discussion
[bookmark: _Ref51753467]Evaluation results of PDSCH/PDCCH
For PDSCH and PDCCH, the FR1 link layer simulation results are provided as follows. The detailed simulation assumptions can be found in the appendix.
Specifically, for PDSCH, it is scheduled with full available BW for each kind of UE. As has been agreed, the required data rates are different for the RedCap UE and the reference NR UE, in urban scenario. The required SINR and the gap are shown in Table 1.
[bookmark: _Ref53405744]Table 1 Performance evaluation of PDSCH
	Scenario
	Required SINR (dB)
	MIL (dB)

	
	Reference NR UE
	RedCap UE
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	 -8.8
	2 Rx: -5.88
	-2.92
	167.57
	161.65
	5.92

	
	
	1 Rx: -2.03
	-6.77
	
	157.08
	9.77

	Rural (700MHz)
	-4.9
	2 Rx: -4.8
	-0.1
	155.92
	152.82
	3.1

	
	
	1 Rx: -1.6
	-3.3
	
	149.62
	6.3


Compared to the reference NR UE, it can be observed that, for urban scenario, there is 2.92 dB loss for 2 Rx, 6.77 dB loss for 1Rx. For rural scenario, there is almost no loss for 2 Rx, and is about 3.3 dB loss for 1 Rx. For urban scenario, the coverage loss is mainly caused by Rx number reduction and BW reduction. If MCL/MIL/MPL is considered, additional 3 dB small form factor loss in Rx antenna should also be considered. For rural scenario, the BW of reference NR UE and RedCap UE are the same, and the coverage loss is mainly caused by Rx number reduction. If the same number of Rx antenna is applied for reference NR UE and RedCap UE, the performances are close. Similarly, 3 dB form factor loss in Tx antenna should be considered for MCL/MIL/MPL.
Thus we have the following observation for FR1 PDSCH.
Observation 1: For PDSCH, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 5.92 dB for 2 Rx, 9.77 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3.1 dB for 2 Rx 6.3 dB for 1 Rx.
For PDCCH, FR1 simulation results of different aggregation levels (AL) are provided in Table 2.
[bookmark: _Ref53405566]Table 2 Performance evaluation of PDCCH
	Scenario
	ALs
	Required SINR (dB)
	MIL (dB), USS

	
	
	Reference NR UE
	RedCap UE
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	1
	2.48
	2 Rx: 10.10
	-7.62
	156.29
	145.67
	10.62

	
	
	
	1 Rx: 17.86
	-15.38
	
	137.91
	18.38

	
	2
	-1.41
	2 Rx: 4.26
	-5.67
	/
	/
	/

	
	
	
	1 Rx: 10.02
	-11.43
	
	/
	/

	
	4
	-5.60
	2 Rx: -0.75
	-4.85
	/
	/
	/

	
	
	
	1 Rx: 4.24
	-9.84
	
	/
	/

	
	8
	-8.20
	2 Rx: -4.67
	-3.53
	/
	/
	/

	
	
	
	1 Rx: -1.50
	-6.70
	
	/
	/

	
	16
	-9.89
	2 Rx: -7.40
	-2.49
	168.66
	163.17
	5.49

	
	
	
	1 Rx: -3.70
	-6.19
	
	159.47
	9.19

	Rural (700MHz)
	1
	10.1
	2 Rx: 10.33
	-0.23
	140.92
	137.69
	3.23

	
	
	
	1 Rx: 19.48
	-9.38
	
	128.54
	12.38

	
	2
	2.6
	2 Rx: 6.46
	-3.86
	/
	/
	/

	
	
	
	1 Rx: 13.00
	-10.4
	
	/
	/

	
	4
	-1.8
	2 Rx: -0.10
	-1.7
	/
	/
	/

	
	
	
	1 Rx: 5.19
	-6.99
	
	/
	/

	
	8
	-5.0
	2 Rx: -4.96
	-0.04
	/
	/
	/

	
	
	
	1 Rx: 0.14
	-5.14
	
	/
	/

	
	16
	-7.65
	2 Rx: -7.37
	-0.28
	158.67
	155.39
	3.28

	
	
	
	1 Rx: -3.95
	-3.7
	
	151.97
	6.7


Compared to reference NR UE, different losses are observed for different ALs. For urban scenario, the loss is ranging from 2.49 dB to 7.62 dB for 2 Rx and 6.19 dB to 15.38 dB for 1 Rx, respectively. For rural scenario the loss is ranging from 3.7 dB to 9.38 dB for 1 Rx. Note that the bandwidths of CORESET for the reference NR UE and the RedCap UE are the same. The coverage loss is mainly caused by Rx number reduction. As for rural scenario, the performance of RedCap UE is similar to the reference UE, if 2 Rx antennas are equipped. But 3 dB form factor loss should be considered for MCL/MIL/MPL It can also be seen that smaller ALs suffers from larger coverage loss. 
We have the following observation for FR1 PDCCH.
Observation 2: For PDCCH, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 5.49 dB to 10.62 dB for 2 Rx, ranging from AL1 to AL16.
· For urban scenario, the MIL loss is about 9.19 dB to 18.38 dB for 1 Rx, ranging from AL1 to AL16.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx.
· For rural scenario, the MIL loss is about 6.7 dB to 12.38 dB for 1 Rx, ranging from AL1 to AL16.
Evaluation results of PUSCH/PUCCH
For PUSCH and PUCCH, the FR1 link layer simulation results are provided as follows. The detailed simulation assumptions can be found in the appendix.
Specifically, for PUSCH, the scheduled BWs are the same for each kind of UE, i.e. 30 PRBs in urban scenario and 4 PRBs in rural scenario.
Table 3 Performance evaluation of PUSCH
	Scenario
	Required SINR (dB)
	MIL (dB)

	
	Reference NR UE 
	RedCap UE 
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	-5.51
	-5.51
	0
	145.95
	142.95
	3

	Rural (700MHz)
	-6.49
	-6.41
	-0.08
	147.94
	144.86
	3.08


For PUSCH, it can be observed that there is almost no loss compared to the reference NR UE, illustrated by required SINR. But additional 3 dB small form factor loss should be considered for MCL/MIL/MPL.
Observation 3: For PUSCH, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
For PUCCH, FR1 simulation results on different PUCCH formats (PF) and payloads are provided in Table 4.
[bookmark: _Ref53407350]Table 4 Performance evaluation of PUCCH
	Scenario
	PF
	Required SINR (dB)
	MIL (dB)

	
	
	Reference NR UE 
	RedCap UE 
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	PF1
	-9.1
	-9.11
	0.01
	160.31
	157.32
	-2.99

	
	PF3&rep=1, 11 bits
	-7.67
	-7.70
	0.03
	158.88
	155.91
	-2.97

	
	PF3&rep=1, 22 bits
	-5.67
	-5.67
	0
	156.88
	153.88
	-3

	Rural (700MHz)
	PF1
	-9.20
	-9.10
	-0.10
	156.67
	153.57
	-2.9

	
	PF3&rep=1, 11 bits
	-7.92
	-7.92
	0
	155.39
	152.39
	-3

	
	PF3&rep=1, 22 bits
	-5.83
	-5.83
	0
	153.30
	150.30
	-3


For PUCCH, similar to PUSCH, no obvious loss compared to the reference NR UE is observed. The coverage loss is mainly caused by 3 dB form factor loss, if measured by MCL/MIL/MPL. Note that, frequency hopping is applied in PUCCH. The coverage loss is very close to form factor loss, indicating that the frequency diversity gain is already exploited sufficiently by 20MHz BW, and does not increase much along with the increasing BW.
Observation 4: For PUCCH, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
Evaluation results of Msg2/Msg3/Msg4
For the channels related to the RACH procedure, i.e. Msg2, Msg3 and Msg4, the FR1 link layer simulation results are provided as follows. The detailed simulation assumptions can be found in the appendix.
For Msg2, we assume that the payload is 64 bits (without CRC), i.e. one UE is scheduled by RAR. For Msg4, the payload size is assumed to be 1040bits, aligned with the assumption in CovEnh topic. Note that the performance of PDCCH scheduling the Msg2/Msg4 should be the same as the PDCCH in Section 2.1.
Table 5 Performance evaluation of Msg2
	Scenario
	Required SINR (dB)
	MIL (dB)

	
	Reference NR UE
	RedCap UE
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	4 Rx: -6.7
	2 Rx: -1.93
	-4.77
	161.47
	153.70
	7.77

	
	
	1 Rx: 4.2
	-10.9
	
	147.57
	13.9

	Rural (700MHz)
	2 Rx: -2.5
	2 Rx: -2.5
	0
	153.52
	150.52
	3

	
	
	1 Rx: 3.97
	-6.47
	
	144.05
	9.47


Table 6 Performance evaluation of Msg3
	Scenario
	Required SINR (dB)
	MIL (dB)

	
	Reference NR UE
	RedCap UE
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	-5.3
	1 Tx: -5.3
	0
	153.50
	150.50
	3

	Rural (700MHz)
	-6.2
	1 Tx: -6.2
	0
	150.66
	147.66
	3


Table 7 Performance evaluation of Msg4
	Scenario
	Required SINR (dB)
	MIL (dB)

	
	Reference NR UE
	RedCap UE
	GAP
	Reference NR UE
	RedCap UE
	GAP

	Urban (2.6GHz)
	4 Rx: -9
	2 Rx: -5.6
	-3.4
	163.77
	157.37
	6.4

	
	
	1 Rx: -2.2
	-6.8
	
	153.97
	9.8

	Rural (700MHz)
	2 Rx: -5.8
	2 Rx: -5.8
	0
	156.82
	153.82
	3

	
	
	1 Rx: -1.46
	-4.34
	
	149.48
	7.34


For Msg2, in urban scenario, 4.77 dB loss for 2 Rx and 10.9 dB loss for 1 Rx is observed, compared to reference NR UE. In rural scenario, there is no obvious loss for 2 Rx but 6.47 dB loss for 1 Rx. The coverage loss is larger than that of PDSCH and Msg4. This is because only 4 PRBs are scheduled for Msg2. In this case, the frequency selective fading will have more significant impact on the performance with less Rx antennas. Additional 3 dB small form factor loss should be considered for MCL/MIL/MPL.
The coverage loss for Msg4 in urban scenario is about 3.4 dB for 2 Rx and 6.8 dB for 1 Rx. In rural scenario, there is no obvious loss for 2 Rx but 4.34 dB loss for 1 Rx. Similarly, additional 3 dB small form factor loss should be considered for MCL/MIL/MPL.
As for Msg3, there is no obvious performance loss, when measured by required SINR. 
Observation 5: For Msg2, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 7.77 dB for 2 Rx and 13.9 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx and 9.47 dB for 1 Rx.
Observation 6: For Msg3, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
Observation 7: For Msg4, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 6.4 dB for 2 Rx and 9.8 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx and 7.34 dB for 1 Rx.
Definition of target performance requirement
An open issue is left on how to define the target performance requirement, which is also copied below:
	Agreements: Down-selection on the following options for the target performance requirement for RedCap UEs in RAN1#103-e (aim for early in the e-meeting):
· Option 1: The target performance requirement for each channel is identified by a target MCL or MIL or MPL within a reasonable deployment
· Option 3: The target performance requirement for each channel is identified by the link budget of the bottleneck channel(s) for the reference NR UE within the same deployment scenario
· Note: The “bottleneck channel(s)” are the physical channel(s) that have the lowest MCL or MIL or MPL
· The details for the target performance requirement are FFS


For Option 1, the key is how to define a reasonable deployment. In our view, a reasonable deployment shall offer sufficient coverage for most of the reference NR UEs in the cell. The suitable ISD shall be designed according to the channel model and the required data rate, which has already been well studied in Rel-15. With this principle, Option 1 and Option 3 are the same to some degree. A reasonable deployment shall satisfy the transmission of the bottleneck channel of the reference NR UE. Hence, we prefer Option 3 since it is more straightforward to define the target performance requirement.
Proposal 1: Option 3 is preferred to define the target performance requirement.
For Option 3, it can be observed from the above tables that the coverage bottleneck channel of reference NR UE is still PUSCH. This is due to the huge transmission power gap between gNB and UE. In this case, it seems unnecessary to largely enhance the DL coverage of RedCap, since all the DL channels perform better than the PUSCH of the reference NR UE. But the simulation result is averaged between different drops. In case there is deep loss of a small number of RedCap UE, simple and efficient DL enhancement can still be studied to tackle the issue. Similarly, simple and efficient coverage enhancement for RedCap PUSCH can be considered, taking the outcome of CovEnh into consideration. Note that, complexity reduction should be the prioritized for RedCap design, rather than complicated coverage enhancement.
Proposal 2: Simple and efficient method is preferred for potential RedCap coverage recovery in DL and UL.
Conclusion
In this contribution, we provide our simulation results of RedCap UE, and share our views on the definition of target performance requirement. The observations and proposals are summarized as follows:
Observation 1: For PDSCH, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 5.92 dB for 2 Rx, 9.77 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3.1 dB for 2 Rx 6.3 dB for 1 Rx.
Observation 2: For PDCCH, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 5.49 dB to 10.62 dB for 2 Rx, ranging from AL1 to AL16.
· For urban scenario, the MIL loss is about 9.19 dB to 18.38 dB for 1 Rx, ranging from AL1 to AL16.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx.
· For rural scenario, the MIL loss is about 6.7 dB to 12.38 dB for 1 Rx, ranging from AL1 to AL16.
Observation 3: For PUSCH, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
Observation 4: For PUCCH, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
Observation 5: For Msg2, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 7.77 dB for 2 Rx and 13.9 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx and 9.47 dB for 1 Rx.
Observation 6: For Msg3, no obvious coverage loss is observed in FR1, regardless of the form factor loss.
Observation 7: For Msg4, coverage loss is observed in FR1.
· For urban scenario, the MIL loss is about 6.4 dB for 2 Rx and 9.8 dB for 1 Rx.
· For rural scenario, the MIL loss is about 3 dB for 2 Rx and 7.34 dB for 1 Rx.
Proposal 1: Option 3 is preferred to define the target performance requirement.
Proposal 2: Simple and efficient method is preferred for potential RedCap coverage recovery.
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Appendix
Table 8 Simulation assumptions for DL
	Parameters
	Values

	Scenario
	Urban
	Rural

	Channels
	PDSCH
	PDCCH
	Msg2 & Msg4
	PDSCH
	PDCCH
	Msg2 & Msg4

	Carrier: 
	2.6GHz (TDD)
	700MHz (FDD)

	BWP
	Reference UE: 100MHz
RedCap: 20MHz
	Reference UE: 20MHz
RedCap: 20MHz 

	SCS
	30kHz 
	15kHz 

	Number of antenna elements for BS
	192 antenna elements for 4GHz and 2.6GHz, 
(M,N,P,Mg,Ng) = (12,8,2,1,1)
	16 antenna elements for 700MHz
(M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of TxRUs for BS
	64TxRUs
	4 TXRUs 

	Number of Tx chains for BS
	4
	4

	UE receive chains
	Reference UE: 4
RedCap: 1 or 2
	Reference UE: 2
RedCap: 1 or 2

	length of PDSCH
	12 OS
	12 OS

	Configuration of DMRS
	1 or 2 DMRS symbol, no multiplexing with data.
	
	3 DMRS symbol, no multiplexing with data.
	1 or 2 DMRS symbol, no multiplexing with data.
	
	3 DMRS symbol, no multiplexing with data.

	Data rate 
	Reference UE :10Mbps
RedCap: 2Mbps
	DCI payload: 40 bits
	Msg2 payload: 88 bits

Msg4 payload:1040 bits
	Reference UE :1Mbps
RedCap: 1Mbps
	DCI payload: 40 bits
	Msg2 payload: 88 bits

Msg4 payload:1040 bits

	PRBs/TBS/MCS
	full bandwidth
	48 PRBs
	Msg2: 4 PRBs
Msg4: 48 PRBs
	full bandwidth
	48 PRBs
	Msg2: 4 PRBs
Msg4: 48 PRBs

	Channel Model
	TDL-C for NLOS, 
	TDL-C for NLOS

	DS
	300ns
	300ns

	UE velocity:
	3km/h
	3km/h 

	Channel estimation
	True
	True

	Target BLER
	w/o HARQ, 10% iBLER.
	1% iBLER.
	w/o HARQ, 10% iBLER.
	w/o HARQ, 10% iBLER.
	1% iBLER.
	w/o HARQ, 10% iBLER.

	TDD UL/DL configuration 
	DDDDDDDSUU (S: 6D:4G:4U) 
	N/A



Table 9 Simulation assumptions for UL
	Parameters
	Values

	Scenario
	Urban
	Rural

	Channels
	PUSCH
	PUCCH
	Msg3
	PUSCH
	PUCCH
	Msg3

	Carrier: 
	2.6GHz (TDD)
	700MHz (FDD)

	BWP
	Reference UE: 100MHz
RedCap: 20MHz
	Reference UE: 20MHz
RedCap: 20MHz 

	SCS
	30kHz 
	15kHz 

	Number of antenna elements for BS
	192 antenna elements for 4GHz and 2.6GHz, 
(M,N,P,Mg,Ng) = (12,8,2,1,1)
	16 antenna elements for 700MHz
(M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of TxRUs for BS
	64 TxRUs
	4 TXRUs 

	Number of Rx chains for BS
	4
	4

	UE Tx chains
	1
	1

	length of PUSCH
	14 OS
	14 OS

	Configuration of DMRS
	1 or 2 DMRS symbol, no multiplexing with data.
	w/o additional DMRS
	3 DMRS symbol, no multiplexing with data.
	1 or 2 DMRS symbol, no multiplexing with data.
	w/o additional DMRS
	3 DMRS symbol, no multiplexing with data.

	Data rate 
	Reference UE :1Mbps
RedCap: 1Mbps
	Format 1 payload: 2 bits 
Format 3 payload: 11/22 bits
	Msg3 payload: 56 bits
	Reference UE :100kbps
RedCap: 100kbps
	Format 1 payload: 2 bits 
Format 3 payload: 11/22 bits
	Msg3 payload: 56 bits

	PRBs/TBS/MCS
	30 PRB
	1 PRB
	2 PRB
	4 PRB
	1 PRB
	2 PRB

	Channel Model
	TDL-C for NLOS, 
	TDL-C for NLOS

	DS
	300ns
	300ns

	UE velocity:
	3km/h
	3km/h 

	Channel estimation
	True
	True

	Target BLER
	w/o HARQ, 10% iBLER.
	Format 1: DTX to ACK probability: 1%. NACK to ACK probability: 0.1%:
Format 3: 1% iBLER.
	w/o HARQ, 10% iBLER.
	w/o HARQ, 10% iBLER.
	Format 1: DTX to ACK probability: 1%. NACK to ACK probability: 0.1%
Format 3: 1% iBLER.
	w/o HARQ, 10% iBLER.

	TDD UL/DL configuration 
	DDDDDDDSUU (S: 6D:4G:4U) 
	N/A



