[bookmark: _GoBack]3GPP TSG RAN WG1 #103e		R1-2008090
e-Meeting, October 26th – November 13th, 2020

Agenda Item:	8.8.1.2
Source: 	Xiaomi
[bookmark: Title]Title:	Evaluation on NR coverage performance for FR2
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
	In RAN1#102e meeting, some agreement about estimation of coverage for FR2 had been achieved as follows:
· For link level simulations in FR2, only PUCCH format 1 and format 3 are considered for baseline performance evaluation.
· For link level simulations in FR2, only PUCCH duration of 14 OFDM symbols is considered for baseline performance evaluation.
· For link level simulations in FR2, consider 4 DMRS symbol for PUCCH Format 3.
· Consider only one panel at the UE in link budget in FR2.
· For link budget calculation in FR2, downlink transmit power is scaled by the occupied bandwidth. The following downlink transmit power vs occupied bandwidth values are considered as baseline for the calculations:
· 40 dBm for 100 MHz Urban scenario.
· 23 dBm for 100 MHz Indoor scenario.
· For link budget calculation in FR2, an uplink transmit power of 23dBm is considered for baseline performance evaluations. Other values can be reported by companies
· Confirm the target throughput values of the REL-17 SID for the suburban scenario:
· DL: 1 Mbps, UL: 50 kbps
· Study performance of PUSCH in FR2 only for DFT-s-OFDM. 
· For link level simulations, only 1% BLER should be considered for baseline performance evaluation of PDDCH in FR2. 
· Suburban scenario is deprioritized for NR coverage enhancement SI.
· Only 1% BLER target should be considered for baseline performance evaluation of PUCCH in FR2, regardless of whether UCI includes CSI feedback or not.
· Simulation assumptions for SLS in FR2 are up to companies’ reports, i.e., no more clarification is needed, as per agreement during RAN1#101-e. 



In this document, the required SNR is obtained for difference channels and scenarios by the link level simulation. And the coverage performance based on the simulation results for FR2 will be discussed. 
2. Link level simulation prefomence
Link level simulation about PDCCH, PUCCH, PUSCH are listed in this document. The TDL-A channel model is considered in the simulation, and one DMRS with type 1 for PUSCH, two DMRS for PUCCH. Above parameters has been discussed in last meeting and aligned with other companies.  
2.1  Analysis of PDCCH performance
Table 1. simulation assumption for PDCCH
	Parameters
	value

	Scenario and frequency
	· 28 GHz

	SCS
	· 120 kHz

	BWP BW
	· 100MHz (66 RBs)

	Channel model
	· TDL-A, NLoS

	Scenario and Delay spread
	· Indoor: 30ns
· urban: 100ns

	Antenna correlation
	· Low

	UE velocity
	· 3 km/h

	Number of antenna
	· 2T2R

	AL
	· 16

	Payload
	· 40bits

	CORESET
	· 2 symbols, 48RBs

	BLER
	· 1%

	Tx diversity
	· Precoder cycling with bundle size of 6



indoor and urban are considered in this document. As the agreements from RAN1#102e meeting, only 1% BLER is considered as baseline performance evaluation for PDCCH in FR2. It can be see from Table 2., the required SNR is -9.6dB and -7.9dB in case of indoor and urban respectively with AL=16 base on the simulation assumption in Table 1.
Table 2. Required SNR (dB) when the BLER is 0.01
	
	indoor
	urban

	PDCCH (40bit)
	-9.6
	-7.9


2.2  Analysis performance for PUCCH
Last meeting agree that only PUCCH format 1 and format 3 are considered for baseline performance evaluation. In this section, the simulation results for format 3 with 11 bit and 22 bit with difference number of antenna are shown. The simulation assumption for PUCCH is given in Table 3.
Table 3. simulation assumption for PUCCH
	Parameters
	value

	Scenario and frequency
	· 28 GHz 

	SCS
	· 120 kHz 

	BWP BW
	· 200MHz (12 RBs) 

	Channel model
	· TDL-A, NLoS

	Scenario and Delay spread
	· 100ns

	Antenna correlation
	· Low

	UE velocity
	· 3 km/h

	Format and payload

	· Format 3: 22 bits UCI
· Format 3: 11bits UCI

	BLER
	· Format 3: 1% BLER for A/N/SR, 10% for CSI

	FDRA
	· 1 RB

	TDRA
	· 14 OFDM symbols

	Number of antenna
	· 1T2R / 1T4R

	Tx diversity
	· intra-slot frequency hopping



Table 4. Required SNR (dB) when the BLER is 0.01
	
	
	11bit
	22bit

	
PUCCH format 3
	1T2R
	-1.8
	1

	
	1T4R
	-7.7
	-5.6


As shown in Table 4., the PUCCH format 3 with 11 bit has about 3dB gain in comparison with 22 bit. And the increasing the number of receive antenna from 2 to 4 also can bring about 6dB gain. 
2.3  Analysis performance for PUSCH
To evaluate the coverage performance for PUSCH, the required SNR in three scenarios for PUSCH are discussed in this section. The simulation result in Table 6. base on the detail assumption in Table 5. And the different number of antenna is also considered. 
Table 5. simulation assumption for PUSCH
	Parameters
	value

	frequency
	· 28 GHz 

	Frame structure
	· DDDSU

	SCS
	· 120 kHz 

	BWP BW
	· 100M(66RB)

	RBs
	· Indoor: 30RB
· Urban: 30RB
· Suburban: 4RB

	TBS
	· Indoor: 2792
· Urban: 2792
· Suburban: 144

	Modulation
	· QPSK

	Channel model
	· TDL-A, NLoS

	Scenario and Delay spread
	· Indoor: 30ns
· Urban: 100ns
· Suburban: 100ns

	Scenario and UE velocity
	· Indoor: 3 km/h
· Urban: 3km/h, 30km/h
· Suburban: 3km/h, 30km/h

	MCS

	· Indoor: MCS4
· Urban: MCS4
· Suburban: MCS0

	BLER
	· 10% 

	Symbol number of per slot
	· 13 OFDM symbols

	Number of antenna
	· 1T2R / 1T4R

	DMRS
	· 1 OFDM symbol



Table 6. Required SNR (dB) when the BLER is 0.1
	
	
	Indoor
	Urban
	suburban

	
PUSCH
	1T2R
	-1
	-1.34
	-2.5

	
	1T4R
	-4.95
	-4.85
	-5.8


3. Conclusion
In this contribution, with the discussion result of RAN1#102e meeting, we have provided our link level simulation results for FR2. The required SNR of PUCCH, PDCCH, PUSCH in difference scenario have been discussed.
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