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Introduction
In the RAN#86 meeting, a new SID on NR coverage enhancement was approved [1]. The objective of this study item is to identify the performance target for coverage enhancement for specific scenarios for both FR1 and FR2 and study the potential solutions for both DL and UL. The scenarios include urban scenario and rural scenario for FR1, as well as indoor scenario, and urban/suburban scenario for FR2. 
In this contribution, the baseline coverage performance for PUSCH in FR2 are provided. 
Baseline performance for PUSCH
In this section, we provide baseline PUSCH results, i.e., the link-level required SNR, with carrying eMBB services in indoor scenario for FR2.
1.1 Simulation assumptions
For PUSCH with eMBB services, the transmission parameter, e.g., TBS, MCS, and number of RBs etc., can be derived from target data rate, which is 5 Mbps for indoor scenario in FR2 as suggested in the SID. More specifically, the TBS is equal to {Target data rate * PUSCH time duration} for FDD. For TDD, a scaling factor T is applied to account for the impact of UL duty cycle. Take configuration 'DDDSUDDSUU' and ‘S’ with 10:2:2 for instance, only T=30% or 32.857% time is available for PUSCH transmission w/ or w/o considering the uplink symbols in 'S' slot. Then, the TBS of TDD should be {Target data rata * PUSCH time duration /T} for TDD. In case of repetitions, the time duration of PUSCH should include all PUSCH repetitions. Based on the TBS, the MCS can be easily determined based on the number of RBs and DMRS overhead.  
The simulation cases for indoor scenario with TDD is provided in Table 2-2. The other simulation assumptions are provided in Table A-1 in the appendix.  
Table 1 Simulation cases for indoor scenario (TDD 'DDDSUDDSUU' and ‘S’:10:2:2, 14-symbol PUSCH, one DMRS with one hop, SCS = 120 kHz, Speed = 3km/h, T=30%)
	Target data rate = 5 Mbps

	Simulation Cases
	Number of RBs
	MCS (Target SE)
	Actual data rate/ Mbps

	Case 0
	4
	MCS#27（5.5547）
	5.1192

	Case 1
	5
	MCS#23（4.5234）
	5.2110

	Case 2
	6
	MCS#21（3.9023）
	5.3945

	Case 3
	8
	MCS#17（2.7305）
	5.0329

	Case 4
	9
	MCS#16（2.5703）
	5.3298

	Case 5
	10
	MCS#15（2.4063）
	5.5441

	Case 6
	12
	MCS#13（1.9141）
	5.2921

	Case 7
	15
	MCS#11(1.4766）
	5.1031

	Case 8
	18
	MCS#9(1.3262）
	5.5000

	Case 9
	20
	MCS#8（1.1758）
	5.4181

	Case 10
	24
	MCS#7（1.0273）
	5.6805

	Case 11
	25
	MCS#6（0.877）
	5.0515

	Case 12
	30
	MCS#5（0.7402）
	5.4573

	Case 13
	40
	MCS#4（0.6016）
	5.5443

	Case 14
	45
	MCS#3（0.4902）
	5.0824


1.2  Simulation results
The baseline performance for different simulation cases with 2 Rx is provided in Table 2-3. For the results without power normalization, the power is increased proportionally with the number of RBs. To get a fair comparison among different cases, the results with power normalization to 1 RB case are also calculated. As it can be observed, the performance of the case with (45 RBs, MCS#3) has the best performance. 
Table 2 Baseline performance for PUSCH at BLER = 0.1 for {Indoor scenario, 1Tx, 30GHz, TDD with ‘DDDSUDDSUU’, hopping enabled, 3km/h, Target data rate = 5 Mbps}.
	Simulation case
	2RX 
(w/o power normalization)
	2RX
(w/ power normalization)

	4 RBs,  MCS#27
	-
	-

	5 RBs,  MCS#23
	-
	-

	6 RBs,  MCS#21
	-
	-

	8 RBs,  MCS#17
	15.71 dB
	24.74 dB

	9 RBs,  MCS#16
	14.51 dB
	24.05 dB

	10 RBs,  MCS#15 
	13.89 dB
	23.89 dB

	12 RBs,  MCS#13
	11.32 dB
	22.11 dB

	15 RBs,  MCS#11
	8.75 dB
	20.51 dB

	18 RBs,  MCS#9
	8.44 dB
	21 dB

	20 RBs,  MCS#8
	7.21 dB
	20.22 dB

	24 RBs,  MCS#7
	5.86 dB
	19.66 dB

	25 RBs,  MCS#6
	5.13 dB
	19.11 dB

	32 RBs,  MCS#5
	3.9 dB
	18.96 dB

	40 RBs,  MCS#4
	2.54 dB
	18.56 dB

	45 RBs,  MCS#3
	1.7 dB
	18.24 dB



Observation 1: For PUSCH with eMBB service in indoor scenario for FR2, the required SNR for cases of 4~45 RBs with 2Rx is given in Table 2.
Conclusion
According to the analysis given above, we have the following observation:
Observation 1: For PUSCH with eMBB service in indoor scenario for FR2, the required SNR for cases of 4~45 RBs with 2Rx is given in Table 2.
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Appendix-A Simulation assumptions
Table A-1 Simulation assumption for baseline performance of PUSCH for FR2
	Parameter
	Value

	Carrier frequency 
	30 GHz

	Duplex mode
	TDD with 'DDDSUDDSUU' and S:10:2:2,

	Channel model
	TDL-B (delay spread: 20ns) as in 38.901 for Indoor scenario 

	UE speed
	3 km/h

	BS antenna configuration
	2 Rx  for 30GHz

	UE antenna configuration
	1 Tx

	System bandwidth
	160 MHz

	Sub-carrier spacing
	120 kHz

	Waveform 
	DFT-s-OFDM

	Number of OS per repetition
	14 (PUSCH mapping type A)

	DMRS overhead 
	1 DMRS symbol per hop 

	Number of repetitions
	1

	Frequency hopping 
	Enabled 

	Channel estimation
	Practical

	Receiver type
	MMSE

	BLER Target 
	10% iBLER
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