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[bookmark: _Ref513464071]Introduction
In RAN1#102e, simulation assumptions for FR2 are agreed [1]. In this contribution, baseline techniques for both downlink and uplink channels are evaluated. The bottleneck channel analysis is conducted using relative MCL and MIL. 
FR2 baseline coverage performance
Link level simulation results for PUSCH eMBB
In this section, iBLER performance for eMBB is shown to find the optimum number of DMRS symbols in the simulation. Evaluation assumptions are shown in Appendix. Correlation between antennas are varied to study the effect of inter-Rx antenna correlation. In addition, 1 and 2 DMRS antennas are implemented in the simulation. Performance of PUSCH eMBB are investigated in this simulation. BLER and throughput performance for indoor scenario are shown in Figure 1 and Figure 2, respectively. It should be noted tht the results are also presented in [2]. From the simulation results, it is clear that the best BLER performance, while losing a slight throughput performance, can be obtained using 2 DMRS symbols.
[image: ]
[bookmark: _Ref47776516][bookmark: _Ref47776511]Figure 1 BLER results, Indoor, FR2, TDD
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[bookmark: _Ref47776518]Figure 2 Throughput performance, indoor FR2, TDD
Relative MCL/MIL/MPL analysis for identification of bottleneck channel for Indoor scenario
In this section, we summarize the MCL, MPL and MIL obtained using the template agreed in the discussion [3]. As shown in the previous subsection, 2 DMRS symbols are inserted in PUSCH. Correlation between RX antennas is assumed to be low. MCL and MIL are obtained using the SNR value, obtained from the simulations, required to achieve the target performance. The simulation parameters used in the evaluation are summarized in Appendix. For computation of the metrics, antenna gain correction factor ((4b) and (11b) in the template) of 1dB is assumed. It should be noted that for PDSCH, the system bandwidth of 400MHz is assumed, which contributes to its poor MCL performance. The performance of PDSCH can be improved by using repetition, HARQ, frequency hopping or distributing the transport block over multiple slots to obtain diversity gain. Performances of control channels are superior compared to PUSCH or PDSCH, due to their compact bandwidth. From the relative analysis of MCL and MIL among uplink channels, PUSCH eMBB is identified as the bottleneck channel.
[bookmark: _Ref53726999]Table 1 Bottleneck analysis for FR2 TDD 28GHz Indoor, 3km/hr
	
	MCL
	MIL

	PUSCH eMBB (5Mbps)
	87.83
	121.92

	PUCCH PF1
	123.4
	157.50

	PUCCH PF3
	118.81
	152.91

	PDCCH
	88.46
	114.52

	PDSCH (25 Mbps)
	73.81
	99.90



Observation 1 : From relative MCL and MIL analysis, the bottleneck uplink channel for Indoor scenario is identified as PUSCH eMBB.
Based on the above proposal, the following proposal is made.
Proposal 1: For Release 17 NR coverage enhancement, study enhancement for PUSCH for FR2 for Indoor scenario
Conclusion.
In this contribution, the following observation and proposal are made.
Observation 1 : From relative MCL and MIL analysis, the bottleneck uplink channel for Indoor scenario is identified as PUSCH eMBB.
Proposal 1: For Release 17 NR coverage enhancement, study enhancement for PUSCH for FR2 for Indoor scenario
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Appendix
Table 2 TDD simulation parameters for eMBB PUSCH/PDSCH, FR2
	Simulation Assumptions
(to maximize MCL)
	eMBB Values

	Duplexing mode
	TDD

	Carrier Frequency (GHz)
	28 

	Subcarrier Spacing (kHz)
	120

	Tx  Bandwidth Configuration (MHz)
	100 for UL, 400 for DL

	Waveform
	W CP DFT-s-OFDM, W CP OFDM for DL

	CP type
	Normal

	PHY channel
	PUSCH/PDSCH

	Allocation  (# of PRB)

	30 for UL, 111 for DL

	Allocation  (# of OFDM symbols)
	14 for UL, 12 for DL

	DM-RS Type
	Configuration Type 1

	DM-RS (# of OFDM symbols)
	Type B for UL, Type A for DL, (2)

	MCS index, table
	#5, Table 6.1.4.1-1 for UL,  #14, Table 5.1.3.1-3 for DL , TS 38.214

	Repetition/HARQ scheme
	No repetition, no HARQ

	Hopping
	Disabled

	Antenna Configuration
	1 (UE) x 2 (gNB), 2 TXRU at gNB, (M, N, P, Mg, Ng) = (8, 8, 2, 1, 1) for indoor gNB, 
2 x 2 for DL with precoder cylcing


	PA impairment
	ideal

	Channel model (TDL type, DS)
	TDL-A, DS=30ns for indoor


	Speed
	3 km/hr

	Receiver: CHEST
	Realistic

	TX pattern per frame
	DDDSU

	Data rate
	5 Mbps for indoor UL, 25 Mbps for indoor DL, iBLER 10%



Table 3 PDCCH parameters
	Parameters
	Values

	Payload
	40 bits + CRC

	Aggregation level
	16

	CORESET
	2 symbols x 48 PRBs

	Precoder
	Precoder cycling, CCE level REG bundle = 6



Table 4 PUCCH parameters
	Parameters
	Values for PUCCH Format 1
	Values for PUCCH Format 3

	Payload
	2 bits
	22 bits

	PUCCH symbols
	14
	14

	# of RB
	1
	1

	Frequency hopping
	Disabled

	Repetition
	Disabled

	Performance
	ACK missed detection probability : 1%, NACK to ACK probability : 0.1%, DTX to ACK probability : 1%
	BLER 1%
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