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Introduction
In RAN #86, a new study item for Rel-17 was approved to extend NR to up to 71 GHz [1]. This contribution will discuss the evaluation assumptions for SLS and LLS to study the penitential changes to NR for support new numerology and carrier bandwidth assuming same waveform of DL and UL are reused, as well as the channel access mechanism, considering potential interference to/from other nodes, to comply with regulation requirement and to guarantee fair coexistence with other RAT operating on 60 GHz unlicensed band. 
Evaluation Assumptions for SLS
As identified in our accompany contribution [2], for 60 GHz unlicensed band, at least indoor hotspot scenario should be prioritized for study and evaluation. The layout for indoor hotspot scenario can reuse the one for indoor evaluation of sub7 GHz as described in TR 38.889 [3], wherein two operators each with 3 gNBs are deployed in a room of size 120 meters by 80 meters as shown in Figure 1, and the gNB of the same color belongs to the same operator. The parameters are of value a=20 meters, b=40 meters, c=20 meters, and d=40 meters. The deployment scenario is selected to achieve a target serving link RSSI distribution with 10%-15% serving link below -72dBm. 

[bookmark: _Ref513631513]Figure 1: Indoor hotspot layout for SLS.

The evaluation assumptions of SLS for the indoor hotspot layout can be summarized in Table 1, wherein the parameters are updated from TR 38.889 [3]. 

Table 1: SLS evaluation parameters for indoor hotspot scenario
	Parameter
	Value

	Carrier Frequency
	60 GHz

	Carrier Channel Bandwidth
	2.16 GHz

	Number of carriers
	1

	Number of users per operator
	5 UEs associated with each gNB per 2.16 GHz

	Numerology
	960 kHz SCS with NCP and/or ECP

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	18 dBm (total across all TX antennas)

	UE/STA Tx Power
	21 dBm (total across all TX antennas)

	BS/AP Antenna gain
	5 dBi   

	UE/STA Antenna gain
	5 dBi

	BS/AP Noise Figure
	7 dB

	UE/STA Receiver Noise Figure
	10 dB

	Minimum received power from serving cell for UE dropping
	-82 dBm

	UE receiver
	MMSE-IRC as the baseline receiver

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability



Proposal 1: For indoor hotspot development scenario, use Table 1 as a baseline for SLS evaluation parameters. 
Evaluation Assumptions for LLS
To study the potential issues with the new numerology and carrier bandwidth for carrier frequency between 52.6 GHz and 71 GHz, a set of LLS is needed to evaluate the performance of SS/PBCH block, RACH, and data transmission. The evaluation assumptions for the above targets are described in Table 2, Table 3, and Table 4, correspondingly. 

Table 2: LLS evaluation parameters for initial cell search
	Parameter
	Value

	Carrier Frequency
	60 GHz

	Channel Model
	TDL/CDL

	Numerology
	960 kHz SCS with NCP and/or ECP

	Antenna Configuration at gNB
	(M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), dH = dV = 0.5 λ

	Antenna Configuration at UE
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1), dH = dV = 0.5 λ

	UE speed
	3 km/h

	Initial CFO
	5 ppm

	Phase Noise Model
	Phase noise profile according to TR 38.803

	Target SNR
	≥ -6 dB

	Evaluation Metric
	PCID one-shot detection performance with 1% false alarm rate;
CDF of timing and frequency residual offset



Table 3: LLS evaluation parameters for PRACH preamble
	Parameter
	Value

	Carrier Frequency
	60 GHz

	Channel Model
	TDL/CDL

	Numerology
	960 kHz SCS with NCP and/or ECP

	Antenna Configuration at gNB
	(M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), dH = dV = 0.5 λ

	Antenna Configuration at UE
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1), dH = dV = 0.5 λ

	UE speed
	3 km/h

	Frequency Offset
	0.1 ppm

	Timing Offset
	A uniform distribution in [0, max differential delay]

	Phase Noise Model
	Phase noise profile according to TR 38.803

	Target SNR
	≥ -6 dB

	Evaluation Metric
	PRACH detection rate;
False alarm rate (based on the preamble pool size is not less than 64);
CDF of estimation error for frequency/timing



Table 4: LLS evaluation parameters for data transmission
	Parameter
	Value

	Carrier Frequency
	60 GHz

	Channel Model
	TDL/CDL

	Numerology
	960 kHz SCS with NCP and/or ECP

	Antenna Configuration at gNB
	(M, N, P, Mg, Ng)  = (8, 16, 2, 1, 1), dH = dV = 0.5 λ

	Antenna Configuration at UE
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 1), dH = dV = 0.5 λ

	UE speed
	3 km/h

	Frequency Offset
	0.1 ppm

	Channel Estimation
	Realistic

	Phase Noise Model
	Phase noise profile according to TR 38.803

	Target SNR
	≥ -6 dB

	Evaluation Metric
	BLER;
Throughput



Proposal 2: Use Table 2, Table 3, and Table 4 as a baseline for LLS evaluation parameters. 
Conclusion
In this contribution, we have discussed the evaluation assumptions for SLS and LLS. Proposals of this contribution are summarized as follows. 
Proposal 1: For indoor hotspot development scenario, use Table 1 as a baseline for SLS evaluation parameters. 

Proposal 2: Use Table 2, Table 3, and Table 4 as a baseline for LLS evaluation parameters. 
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