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Background
 This paper summarizes the proposals and offline discussions NR-U.
Discussions
7.6.1 Simulation methodology
Proposal:
· For sub7 indoor simulation evaluation:
· Scenario: Option 2 (3+3) with indoor mixed office model
· Target to reach 10%-15% serving links below -72dBm
· Further layout parameter fine tuning may be needed (Qualcomm will initiate un-official email discussion after meeting)
· Currently a-b-a=15-20-15
· If not reaching target, try a-b-a=15-30-15 and a-b-a=20-40-20
· If not reaching target, further reduce gNB transmit power
· Other parameters: Default is NR parameters in 38.901 and 38.802 with the exception of the following

	Parameters
	Indoor Sub-7GHz

	Carrier Frequency
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline , 80MHz optional

	Number of carriers
	1

	Number of users per operator
	5 per gNB per 20MHz

	SCS
	To be reported together simulation results

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm (total across all TX antennas)

	UE/STA Tx Power
	18dBm (total across all TX antennas)

	BS/AP Antenna gain
	0dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

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

	UE receiver
	MMSE-IRC as the baseline receiver

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

	UE/STA antenna Array configuration
	Baseline Tx/Rx: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1), dH = dV = 0.5 λ
Optional Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Follow 36.889 Table A.1.1

	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



· For calibration purpose, companies to need to submit for the baseline scenario:
· Cdf of received signal power from serving cell
· Optional: Cdf of received signal power from each of the all non-serving cells (including the cells from the other operator)


· For sub7 outdoor simulation evaluation:
· Scenario
· Alt 1: Each operator randomly drop [1 or 2] micro-layer TRPs within each macro cell with minimum dibstance between gNBs as in NR
· Use NR dense Urban option 1 (gNB dropped at the center of the hot-spot)
· Independent dropping between two operators
· Use the NR current [57.9] meters intra-operator minimum distance
· Use [10] meters as the inter-operator minimum distance
· UE randomly dropped within [28.9] meters within the serving cell
· Alt 2: Drop [1 or 2 or 3] hot spots as in NR urban option 1
· Within each hot-spot, randomly drop one gNB from each operator within [10] meters from the hot-spot center
· The minimum inter-gNB distance is [10] meters
· Within each hot-spot, drop UE within [28.9] meters from the hot-spot center
· Parameters: Use the indoor sub7 table as baseline, with further fine tunes possible


7.6.2 Frame structure
Proposals:
· NR-U supports slot based scheduling 
· NR-U supports same mini-slot sizes as NR (2/4/7 symbols for DL and 1-13 symbols for UL) 
· Additional sizes and reductions are not precluded
· For sub-8GHz, NR-U study the following SCSs - 15/30/60KHz
· Study performance difference between different SCS
· Study if changes to UL design are needed to meet the PSD and OCB requirements
· Study if a new SS block design/RMSI/OSI with 60KHz SCS is needed 
· Impact on MIB and SIB1 content 
· Support of ECP for 60KHz
· RACH design with 60KHz SCS
· Other considerations are not precluded. 
· Impact on support of different BWs with different SCS
· Study supporting more than one switching points within a TxOP
· FFS the LBT requirement for each DL/UL data/control burst in the TxOP

7.6.3	Potential phy channel design
Proposals:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· DL and UL reference signals applicable to the operational frequency range
7.6.4	Potential phy procedure design
Proposals:
· Study possible enhancements for HARQ operation 
· Study changes needed for Grant Free UL support in NR-U
· Baseline for study: If absence of Wi-Fi cannot be guaranteed (e.g. by regulation) 
in the band (sub-8GHz) where NR-U is operating, the NR-U operating bandwidth is an integer  
multiple of 20MHz 
· [bookmark: _GoBack]At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz. 
· FFS: details on how to perform LBT for bandwidth greater than 20 MHz, i.e., integer multiples of 20 MHz.
· Study whether or not the following techniques enhance performance beyond the baseline LBT mechanisms
· To cope with directional antennas/transmissions
· Receiver assisted LBT : RTS/CTS type mechanism
· On-demand receiver assisted LBT: For example receiver assisted LBT enabled only when needed 
· To enhance spatial reuse 
· Preamble detection
· LTE-LAA LBT mechanism for NR-U are assumed as baseline for evaluations for 5GHz. 

Not agreed :-
· Note: Baseline LTE-LAA LBT mechanism does not require revalidation by default. However, if coexistence issues are identified, the baseline LTE-LAA LBT mechanisms are subject to discussion for potential modification.
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