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Introduction
The study item of NR coverage enhancement was approved at RAN#86 meeting [1]. The main objective is to study potential coverage enhancement solutions for specific scenarios for both FR1 and FR2. For FR2, the detailed objectives include: 
· Target scenarios: indoor scenario (indoor gNB serving indoor UEs), and urban/suburban scenario (including outdoor gNB serving outdoor UEs and outdoor gNB serving indoor UEs).
· Target services: eMBB service as first priority and VoIP as second priority.
· 	Identify baseline coverage performance for both DL and UL for the above scenarios and services. 
· 	Study the additional enhanced solutions if any. 
In this contribution, we discuss the FR2 baseline coverage evaluation method and configurations.

Link budget template for FR2 coverage evaluation
The link budget calculation which was adopted in IMT-2020 self-evaluation for 3GPP submission [2][3] could be a start for coverage evaluation. 
[bookmark: _Ref40107145]Proposal 1: Reuse the evaluation methodology of link budget in IMT-2020 self-evaluation for Rel-17 NR coverage enhancement for FR2.

Discussions for FR2 coverage evaluation
Consideration on focusing scenarios
In order to identify whether the coverage requirement is satisfied in the SID, we should perform initial link budget and coverage analysis of NR for the following scenarios:
· Scenario 1: indoor gNB serving indoor UEs, 
· Scenario 2: outdoor gNB serving outdoor UEs, 
· Scenario 2a: Urban macro
· Scenario 2b: Rural macro
· Scenario 3: outdoor gNB serving indoor UEs, 
· Scenario 3a: Urban macro
· Scenario 3b: Rural macro

Consideration on focusing channels 
For FR2, the carrier frequency (CF) is much higher than that of FR1, and CF impacts on the overall pathloss calculation a lot. Hence, all the downlink and uplink channels should be evaluated, including initial access channels (IAM), control channels, and data channels. 
[bookmark: _Ref40433097]Proposal 2: All the physical channels can be evaluated for FR2.

Consideration on configuration 
For FR2 coverage evaluation, it is considered to focus on a subset of evaluation configurations and technical features. This could facilitate the preparation of the baseline coverage performance. The proposed focused evaluation configuration is shown in Table 1. Link-level simulation should be carried to get the required SNR based on the assumptions, which follow [2] and [4]. 
[bookmark: _Ref40433100]Proposal 3: Focused on the configurations in Table 1 for FR2 evaluation.
[bookmark: _Ref40431035]Table 1 Focused evaluation configurations
	Parameters 
	Indoor hotspot – eMBB
	Urban Macro– eMBB
	Rural – eMBB

	System configuration
	NR 30 GHz TDD
DL/UL: DDDSU
	NR 30 GHz TDD
DL/UL: DDDSU
	NR 30 GHz TDD
DL/UL: DDDSU

	Physical channel
	IAM: SS/PBCH, PRACH, Msg3
DL: PDCCH, PDSCH
UL: PUCCH, PUSCH
	IAM: SS/PBCH, PRACH, Msg3
DL: PDCCH, PDSCH
UL: PUCCH, PUSCH
	IAM: SS/PBCH, PRACH, Msg3
DL: PDCCH, PDSCH
UL: PUCCH, PUSCH

	Channel state
	NLOS
	NLOS
NLOS O-to-I
	NLOS 
NLOS O-to-I

	Channel model
	CDL-C 30 ns, ZSA = 5 degree, ZSD = 1 degree
The CDL table is translated so that the strongest cluster’s AoD and AoA occur at a random angle for both the antenna panels of TRP and UE in the local coordinate. The value of the random angle is selected to be uniformly distributed from +30 to -30 degree. The random value is chosen independently for both AoD and AoA

	Bandwidth and MCS
	Data channels: required bandwidth and MCS satisfying target data rate, 25 Mbps and 5 Mbps for downlink and uplink respectively; 
PRACH: format C2
Msg3: payload of 56 bits with MCS

	SCS
	120 kHz
	120 kHz
	120 kHz

	Antennas settings
	TRP: (M,N,P) = (8,16,2). (dV, dH) = (0.5, 0.5)λ. 
UE: (2,4,2), with directional antenna element (HPBW=90º, directivity 5dB)

	Initial timing and frequency Offset
	Timing: 0 us 
Frequency: 0 ppm at both TRP and UE

	UE speed
	3km/h
	3km/h
	3km/h



Consideration on link budget evaluation
For link budget evaluation, the target transmission bit rate, occupied bandwidth, and antenna configuration needs to be considered, which have impact on the link level simulation that derives the required SINR. In addition, the Feeder loss, Cable loss, Receiver interference density, etc. can follow the value used in IMT-2020 evaluation. The consideration is listed in Table 2 according to [2] and [3]. 
[bookmark: _Ref40433104]Proposal 4: FR2 link budget should be evaluated based on the parameters listed in Table 2.


[bookmark: _Ref30688101]Table 2 evaluation parameters for link budget
	
	IAM channels
	DL control channel
	DL data channel
	UL control channel
	UL data channel

	Transmission bit rate (bit/s)
	PRACH: format C2
Msg3: 56 bit
SS/PBCH: 120 kHz
	NR PDCCH: DCI format 1-0; DCI size = 64 bit; QPSK, aggregation level = 16 CCE
	25 Mbps
	NR PUCCH: Format 1 (long PUCCH with 14 OFDM symbols), 1 bit
	5 Mbps

	Number of transmit antennas
	DL: 256
UL: 16
	256
	256
	16
	16

	Number of TXU
	2
	2
	2
	2
	2

	Number of receive antennas
	DL: 16
UL: 256
	16
	16
	256
	256

	Number of RXU
	2
	2
	2
	2
	2

	Occupied channel bandwidth
	Data channels: the maximum bandwidth is of 100 MHz (66 RB); 
IAM channels: according to NR

	Required SINR via link level simulation
	Conduct link level simulation with a 2x2 system; 
Link level simulation based on a 2x1 precoder for control and IAM channels.

	Channel EIRP (dBm)
	Indoor: DL 46, UL 26
Urban and rural: DL 66, UL 26

	Feeder loss, Cable loss, Receiver interference density
	Follow 3GPP’s ITU submission for IMT-2020

	Penetration margin 
	For O-to-I: outdoor-to-indoor penetration loss model is used.  
· High penetration is considered.
For NLOS (O-to-O): in-car penetration loss model is used.



Conclusions
The contribution provides our considerations on FR2 coverage evaluation, and the proposals are listed as following:
Proposal 1: Reuse the evaluation methodology of link budget in IMT-2020 self-evaluation for Rel-17 NR coverage enhancement for FR2.
Proposal 2: All the physical channels can be evaluated for FR2.
Proposal 3: Focused on the configurations in Table 1 for FR2 evaluation.
Proposal 4: FR2 link budget should be evaluated based on the parameters listed in Table 2.
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