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Introduction
In RAN1#109-e, coverage evaluation for UE bandwidth reduction and UE peak data rate reduction have been agreed. The agreed simulation assumptions are 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
· 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
         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 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
         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 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
         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
         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)
FFS：Use all CCEs of the CORESET
Agreement
         For coverage evaluation of Rel-18 RedCap UE, 1 Tx branch is assumed.
 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 configuations 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 configuations are also not precluded
  Opt2-2: CORESET size is 3 symbols and 12 PRBs, AL is 4
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 in Urban scenario at 4 GHz, DL PSD 33 dBm/MHz is baseline and DL PSD 24 dBm/MHz is optional.
Agreement
         Revise the agreement as follows:
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
         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 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.
Agreement
For Msg2 coverage evaluation of reference UE, Rel-17 RedCap UE, and Rel-18 RedCap UE, A TBS of 72 bits is assumed.


In this contribution, coverage evaluation for R18 RedCap UEs are discussed.

Discussion on coverage evaluation for UE BW1 (5MHz RF & 5MHz BB)
This section mainly discuss coverage evaluation for UE BW1 (5MHz RF & 5MHz BB). The detailed evaluations will also be provided in the eRedCap Coverage Template.
· 2.6 GHz
The evaluation results for 2.6GHz scenario are provided in Figure 2-1~ Figure 2-4. Note that 3dB antenna gain loss is considered for neither R17 RedCap UE nor 5MHz RedCap UE.
For PBCH and SIB1 with BW > 5 MHz, a 5MHz RedCap UE can’t receive the entire channel for a time. However, in current specification, repetition has been supported for PBCH and SIB1, thus a 5 MHz RedCap UE can perform RF retune and soft-combination between different repetition transmissions to improve the reception performance. In our simulation, for R18 5MHz RedCap UEs, two receptions and four receptions have been assumed for PBCH and SIB1 separately. For SIB1 < 5 MHz, to compared with SIB1 > 5 MHz fairly, four receptions have also been assumed.
For PDCCH CSS/USS with CORESET configuration of 48 PRBs & 2 symbols, 24 PRBs & 2 symbols, a 5MHz RedCap UE can only receive part of the PDCCH within its 11 PRBs or 12 PRBs BW. For PDCCH CSS/USS with CORESET configuration of 11/12 PRBs & 3 symbols, we assume all the PRBs within UE channel BW can be configured for a CORESET, so that PDCCH AL-4 can be supported without puncturing by gNB/UE.
For PRACH B4 and PRACH C2 which sequence length are139, a 5 MHz RedCap UE with 11 PRBs can only at most transmit 132 REs of the PRACH with 7 REs punctured. 
The other assumptions are provided in the Appendix.
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Figure 2-1. MIL (dB) of R15 Ref UE @ 2.6GHz (PSD 33dBm/MHz)
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Figure 2-2. MIL (dB) of Rel-17 RedCap UE @ 2.6GHz (PSD 33dBm/MHz)
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Figure 2-3. MIL (dB) of 5MHz RedCap UE (BW1, 11PRBs) @ 2.6GHz (PSD 33dBm/MHz)
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Figure 2-4. MIL (dB) of 5MHz RedCap UE (BW1, 12PRBs) @ 2.6GHz (PSD 33dBm/MHz)
As shown above, UE BW1 mainly influence some downlink channels’ coverage, such as PDCCH CSS/USS, PBCH, SIB1, Msg4, etc. However, for PBCH and SIB1, with the consideration of RF retuning and soft-combination, the coverage performance can be improved with the cost of enlarged latency. For uplink channels, except PRACH, other channels’ coverage performance will not be affected by UE BW reduction. And the PUSCH coverage of 5 MHz RedCap UEs is even better that of R15/R17 UEs, that’s because the target data rate is reduced to 250 kbps from 1 Mbps.
In summary, for 2.6GHz scenario, the bottleneck channels of R15 Ref UEs and R17 RedCap UEs are both PUSCH and the MIL is about 139dB. For 5MHz RedCap UEs, regardless that the channel bandwidth includes 11 PRBs or 12 PRBs, all the channels’ MIL will exceed that of PUSCH of R15 Ref UEs and R17 RedCap UEs. Thus, we can get the following observation:
Observation 1: For 2.6 GHz scenario, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.

· 4 GHz
The evaluation results for 4 GHz are provided in Figure 2-5~ Figure 2-10. Note that 3dB antenna gain loss is considered for neither R17 RedCap UE nor 5MHz RedCap UE.
For PBCH, SIB1, PDCCH, PRACH, same evaluation schemes are assumed as 2.6GHz. 
The other assumptions are provided in the Appendix.
· PSD 33dBm/MHz
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Figure 2-5. MIL (dB) of R15 Ref UE @ 4GHz (PSD 33dBm/MHz)
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Figure 2-6. MIL (dB) of Rel-17 UE @ 4GHz (PSD 33dBm/MHz)
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Figure 2-7. MIL (dB) of 5MHz RedCap UE(BW1, 11PRBs) @ 4GHz (PSD 33dBm/MHz)

As shown above, for 4GHz scenario with PSD 33dBm/MHz, the bottleneck channels of R15 Ref UE and R17 RedCap UE are both PUSCH and the corresponding MIL is about 140dB. For 5MHz RedCap UE with 11PRBs, all the channels’ MIL will exceed that of PUSCH of R15 Ref UE and R17 RedCap UE.  And we can get similar conclusion for 5MHz RedCap UE with 12PRBs. Thus, we can get the following observation:
Observation 2: For 4GHz scenario with PSD 33dBm/MHz, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.

· PSD 24dBm/MHz
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Figure 2-8. MIL (dB) of R15 Ref UE @ 4GHz (PSD 24dBm/MHz)
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Figure 2-9. MIL (dB) of Rel-17 UE @ 4GHz (PSD 24dBm/MHz)
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Figure 2-10. MIL (dB) of 5MHz RedCap UE (BW1, 11PRBs) @ 4GHz (PSD 24dBm/MHz)

As shown above, for 4GHz scenario with PSD 24dBm/MHz, the bottleneck channels of R15 Ref UE and R17 RedCap UE are still PUSCH and the corresponding MIL is about 140dB. For 5MHz RedCap UE with 11PRBs, all the channels’ MIL will exceed that of PUSCH of R15 Ref UE and R17 RedCap UE, except PDCCH in CSS and USS and Msg4. For Msg4, the gap is about 2.4 dB. For PDCCH in USS, AL-2 PDCCH with CORESET configuration of 3 symbols and 6 PRBs is limited channel, the gap is about 1.7 dB. For PDCCH in CSS, the major limited channel is AL-2 PDCCH with CORESET configuration of 3 symbols and 6 PRBs, the gap is about 4.7 dB. AL-4 PDCCH with CORESET configuration of 3 symbols and 11 PRBs is slightly coverage limited, which can be neglected. And we can get similar conclusions for 5MHz RedCap UE with 12PRBs. Thus, we can get the following observation:
Observation 3: For 4GHz scenario with PSD 24dBm/MHz, nearly all the channels’ coverage of 5MHz RedCap UE (BW1) are better than the bottleneck channels of R15 Ref UE and R17 RedCap UE, except for AL-2 PDCCH in CSS and USS and Msg4.

· 700 MHz
The evaluation results for 700 MHz scenario are provided in Figure 2-11~ Figure 2-13. Note that 3dB antenna gain loss is considered for neither R17 RedCap UE nor 5MHz RedCap UE.
For PBCH, SIB1, PDCCH, PRACH, same evaluation schemes are assumed as 2.6GHz. The other assumptions are provided in the Appendix.
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Figure 2-11. MIL (dB) of R15 Ref UE @ 700 MHz
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Figure 2-12. MIL (dB) of R17 RedCap UE @ 700 MHz
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Figure 2-13. MIL (dB) of 5MHz RedCap UE (BW1, 25PRBs) @ 700 MHz
As shown above, for 700 MHz scenario, the bottleneck channels of R15 Ref UE and R17 RedCap UE are both PUSCH and the corresponding MIL is about 134.58dB. For 5MHz RedCap UE with 25PRBs, all the channels’ MIL will exceed that of PUSCH of R15 Ref UE and R17 RedCap UE. Thus, we can get the following observation:
Observation 4: For 700 MHz scenario, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.

Discussion on coverage evaluation for other UE cost reduction techniques
This section mainly discuss coverage evaluation for other UE cost reduction techniques, such as UE BW2, UE BW3, UE peak data rate reduction. In our view, all the other techniques’ coverage performance can be obtained from the coverage evaluation results of UE BW1.
For UE BW2 with 5 MHz BB bandwidth for all signals and channels with 20 MHz RF bandwidth for UL and DL, in our view, the coverage performance should be similar with UE BW1. However, considering how a RedCap implement BW2 is not clear, maybe depending on UE implementation, the coverage in this case can be discussed later.
For UE BW3 with 5 MHz BB bandwidth only for PDSCH and PUSCH with 20 MHz RF bandwidth for UL and DL, only PUSCH and PDSCH’s coverage will affected and are same with that of UE BW1, the other channels’ coverage are same with that of Rel-17 RedCap UE.
For UE peak data reduction option1/2/3, the coverage performance should be same with UE BW3.
Observation 5: For UE BW3 and UE peak data reduction, the eRedCap UE’s coverage will be better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.

Summary 
As discussed above, we can get the following conclusions:
· UE Bandwidth reduction to 5MHz (BW1) mainly have impact on some downlink channels’ coverage performance.
· In most scenarios, PUSCH is still the bottleneck channel for 5MHz RedCap UEs (BW1).
· In most scenarios, 5MHz RedCap UEs (BW1)’s coverage is better than the bottleneck channels of R15 Ref UEs and R17 RedCap UEs.

[bookmark: _GoBack]Conclusions
Based on the analysis, we have the following observations and proposals:
Observation 1: For 2.6 GHz scenario, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.
Observation 2: For 4GHz scenario with PSD 33dBm/MHz, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.
Observation 3: For 4GHz scenario with PSD 24dBm/MHz, nearly all the channels’ coverage of 5MHz RedCap UE (BW1) are better than the bottleneck channels of R15 Ref UE and R17 RedCap UE, except for AL-2 PDCCH in CSS and USS and Msg4.
Observation 4: For 700 MHz scenario, the coverage of 5MHz RedCap UE (BW1) is better than the bottleneck channels of R15 Ref UE and R17 RedCap UE.
Observation 5: For UE BW2, UE BW3 and UE peak data reduction, the eRedCap UE’s coverage will be better than R15 Ref UE and R17 RedCap UE.

Appendix 
The link level simulation for coverage evaluation is provided in Table A1~ Table A10.

Table A1-1. Simulation parameters of PUSCH for R15 Ref UEs
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban  4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	30
	3
	2280

	Urban  2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	30
	4
	2792

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	4
	0
	100

	Other parameters
	· Metric: 10% BLER for eMBB 
· Antenna number: 1T4R
· No repetition, No retransmission, No frequency hopping
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A1-2. Simulation parameters of PUSCH for R17 RedCap UEs
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban  4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	30
	3
	2280

	Urban  2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	30
	4
	2792

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	4
	0
	100

	Other parameters
	· Metric: 10% BLER for eMBB 
· Antenna number: 1T4R
· No repetition, No retransmission, No frequency hopping
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A1-3. Simulation parameters of PUSCH for R18 5MHz RedCap UEs
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban  4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11
	1
	456/480

	Urban  2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11 or 12
	3 or 2
	704/608

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	2
	0
	56

	Other parameters
	· Metric: 10% BLER for eMBB 
· Antenna number: 1T4R
· No repetition, No retransmission, No frequency hopping
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A2. Simulation parameters for Msg3
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban  
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	2
	0
	56

	Urban  2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	2
	0
	56

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	2
	0
	56

	Other parameters
	· Metric: 10% BLER for eMBB 
· Antenna number: 1T4R
· No repetition, No retransmission, No frequency hopping
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A3-1. Simulation parameter settings of PDSCH for R15 Ref UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban(O2I)  
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	271
	0
	8456

	Urban
2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	237
	0
	7296

	Rural
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	36
	0
	1128

	Other parameters
	· Metric: 10% BLER
· Antenna number: 4T4R for TDD, 4T2R for FDD
· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A3-2. Simulation parameter settings of PDSCH for R17 RedCap UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	48
	1
	2064

	Urban
2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	49
	0
	2064

	Rural
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	36
	0
	1128

	Other parameters
	· Metric: 10% BLER
· Antenna number: 4T1R for TDD & FDD
· CP-OFDM
· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A3-3. Simulation parameter settings of PDSCH for R18 5MHz RedCap UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11
	1
	456

	Urban
2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11 or 12
	1 or 0
	456 or 368

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	9
	0
	272

	Other parameters
	· Metric: 10% BLER
· Antenna number: 4T1R for TDD & FDD
· CP-OFDM
· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz




Table A4. Simulation parameter setting of PDCCH
	Scenario
	Channel model
	Delay spread
	Moving speed
	DCI payload

	Urban(O2I)  
4GHz (TDD) 
	TDL-C
	300ns
	3 km/h
	64 bits (including 24 bits CRC) 

	Urban(O2I)  
2.6GHz (TDD) 
	TDL-C
	300ns
	3 km/h
	

	Rural (O2I) 
700MHz (FDD)
	TDL-C
	300ns
	3 km/h
	

	Other parameters
	· Metric: 1% BLER
· Antenna number: 
· R15 Ref UE: 4T4Rfor TDD, 4T2R for FDD
· R17 RedCap UE: 4T1R for TDD & FDD
· R18 5MHz RedCap UE: 4T1R for TDD & FDD
· REG bundle size: 6 REGs
· CCE-to-REG mapping type: interleaved
· CORESET interleaver size: 2 REG bundles
· Precoding cycling



Table A5. Simulation parameters of Msg2 for R15/R17/R18 UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban(O2I)  
4GHz (TDD) 
	TDL-C
	300ns
	1 FL+1 A
	3 km/h
	3
	0
	72

	Urban(O2I)  2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL+1 A
	3 km/h
	3
	0
	72

	Rural (O2I) 
700MHz (FDD)
	TDL-C
	300ns
	1 FL+1 A
	3 km/h
	3
	0
	72

	Other parameters
	· Metric: 10% BLER
· Antenna number: 
· R15 Ref UE: 4T4Rfor TDD, 4T2R for FDD
· R17 RedCap UE: 4T1R for TDD & FDD
· R18 5MHz RedCap UE: 4T1R for TDD & FDD
· CP-OFDM
· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling



Table A6-1. Simulation parameter settings of Msg4 for R15 Ref UE and R17 RedCap UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban(O2I)  
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	38
	0
	1064

	Urban
2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	38
	0
	1064

	Rural
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	38
	0
	1064

	Other parameters
	· Metric: 10% BLER
· Antenna number: 
· R15 Ref UE: 4T4Rfor TDD, 4T2R for FDD
· R17 RedCap UE: 4T1R for TDD & FDD

· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz





Table A6-2. Simulation parameter settings of Msg4 for R18 5MHz RedCap UE
	Scenario
	Channel model
	Delay spread
	DMRS configuration
	Moving speed
	Scheduled PRB
	MCS
	TBS

	Urban
4GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11
	6
	1156

	Urban
2.6GHz (TDD) 
	TDL-C
	300ns
	1 FL
	3 km/h
	11 or 12
	6 or 5
	1160 or 1064

	Rural 
700MHz (FDD)
	TDL-C
	300ns
	1 FL
	3 km/h
	24
	2
	1128

	Other parameters
	· Metric: 10% BLER
· Antenna number: 4T1R for TDD & FDD
· CP-OFDM
· No repetition, No retransmission, No interleaving
· 12OS 
· Precoding cycling
· TDD frame structure: 
· DDDDSUDDSUU for 4GHz
· DDDDDDDDSUU for 2.6GHz
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