3GPP TSG RAN WG1 #101	R1-2003463
e-Meeting, May 25th – June 5th, 2020

Source:            ZTE, Sanechips
Title:                 Discussion on the evaluation assumptions for above 52.6GHz
Agenda Item:   8.1.3
Document for: Discussion and Decision
[bookmark: _GoBack]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK1]As we know, there is a consecutive bandwidth for unlicensed spectrum from 52.6 GHz to 71 GHz, some existing agreements could be used as baseline which are made in NR-U SI stage in RAN1 #92 meeting for 60 GHz, including[1]:
Agreement: 
· 5GCM in 38.802 is used for NR-U simulation evaluation
· NR-unlicensed simulation evaluation considers the following scenarios
· Indoor mmW, 2 Operators
· Outdoor mmW, 2 operators
· Deployment scenarios to simulate
· CA between NR licensed cell and NR unlicensed cell
· DC (with LTE and with NR)
· SA
· An NR cell with DL in unlicensed band and UL in licensed band
· Note: A single set of evaluations may be applicable to multiple scenarios
· Note: Only unlicensed cell(s) is simulated.
· Note: The licensed cell may not be explicitly modeled in the simulation. Necessary assumptions regarding the presence of the licensed carriers can be made and provided. 
· Coexistence with other networks (e.g. WiFi, LAA LTE, NR-U)
· When coexistence with WiFi is evaluated, only consider deployed WiFi systems (e.g. 11ac for 5 GHz)
· Fairness criterion for coexistence with 11ax can be further discussed at plenary level
· The coexistence evaluation applies to 5GHz band (11ac) and 60GHz (11ad)
· From SID: NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier
Agreement:
The following network topologies are included in the evaluations:
· Indoor mmW
· Reuse indoor sub7GHz topology
· Parameter changes may be needed and submitted together with simulation results
· Outdoor mmW
· Reuse outdoor sub7GHz topology
· Parameter changes may be needed and submitted together with simulation results
In this contribution, we provide some primary considerations on evaluation scenarios, coexistence consideration, performance metrics and evaluation assumptions for above 52.6 GHz. 
Simulation Scenarios and Assumptions

Evaluation Scenarios
The evaluation scenario for indoor sub7 GHz has been defined in TR38.889 [2], where two operators each with 3 gNBs are deployed in a room of size 120 meters by 80 meters as shown in Figure 1. In the figure, 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. 
[image: ]
[bookmark: _Ref513631513]Figure 1. Indoor sub7 simulation office layout
Considering indoor scenario in 60GHz, in order to achieve the serving link RSSI distribution requirements that 10%-15% serving link are below -72dBm, the deployment topology should be denser than that of sub7 GHz. As shown in Figure 2, two operators each with 6 gNBs are deployed in a room of size 120 meters by 50 meters. The minimum distance of the adjacent gNBs is 20 meters. 


Figure 2. Indoor 60 GHz simulation office layout
In NR-U SI stage, the indoor channel model of sub 7GHz evaluation is determined as NR InH Mixed Office model which has been developed in TR38.901 [6]. 
However in 60GHz as illustrated in Figure 3, even with denser topology (6+6), the serving cell received power is still much worse than 5GHz, e.g. almost 70% of UEs cannot meet the “Minimum received power from serving cell for UE dropping” requirement (-82dBm). Besides, the target of 10%-15% serving links below -72dBm is also far from the requirement.

[image: ]
Figure 3. UE serving cell received power distribution

Although the (6+6) deployment does not meet the serving link RSSI distribution target as well, it could be a starting point to figure out whether the layout needs to be denser or not.  The CCA-ED threshold -72dBm may not hold for high frequency as well, it needs further study whether to make changes on that. Besides, it’s better to apply the NR InH Open Office model in [6] for 60GHz due to the better serving cell received power. 
For outdoor scenario, the serving cell received power would be even worse due to the large path loss and maximum EIRP limitation. The principles to drop micro-layer TRPs should also be based on that the serving cell received power distribution satisfies [(10+X)% to (15+X)%] UEs below -72dBm. The coverage and interference should be considered to define the minimum and maximum distance of inter-operator micro layer TRPs.
More details of NR-U evaluation assumption could be found in Appendix A1 for indoor and outdoor scenarios.
Observation 1: The serving cell received power of 60GHz is much worse than 5GHz, the indoor and outdoor deployment should be further studied accordingly. 
Proposal 1: The indoor topology allocating half of the gNBs to each operator (6+6) could be a starting point of 60GHz, further study possible topology which satisfies serving link RSSI distribution requirements.
Proposal 2: The outdoor deployment should take serving cell received power distribution requirements into account.
Coexistence Considerations
For 60 GHz unlicensed spectrum, coexistence performance between two NR-U operators on the same carrier should be evaluated. The purpose of this evaluation is to figure out an appropriate NR-U mechanism working in 60GHz, so we suggest to study the potential benefit of directional LBT over omnidirectional LBT for coexistence evaluation of NR-U and NR-U. 
Proposal 3: Study the potential benefit of directional LBT over omnidirectional LBT for coexistence evaluation of NR-U and NR-U.
Besides, the main incumbent system for coexistence evaluation would be the WiFi system (e.g., 802.11 ad and 802.11 ay). The coexistence methods of NR-U should ensure the NR-U network would not affect the deployed WiFi network performance more than an additional WiFi network on the same carrier. From this point, the coexistence of WiFi and WiFi, WiFi and NR-U both should be considered. 
Our concern mainly focus on the relative influence of NR-U network and WiFi network to another WiFi network, as omnidirectional LBT is commonly configured in WiFi system, it would be easier to compare the relative impact if the simulation assumptions between WiFi+Wifi and WiFi+NR-U are aligned, therefore it’s better to assume omnidirectional LBT as a starting point for coexistence evaluation of WiFi+WiFi, and WiFi+NR-U. Detailed WiFi system evaluation assumption could refer to Appendix A2.
Proposal 4: Assume omnidirectional LBT as a starting point for coexistence evaluation of WiFi and WiFi, WiFi and NR-U.
Performance metrics
The performance metrics to evaluate for sub7GHz NR-U and WiFi system, which is inherited from LAA [4], could also be reused in 60GHz evaluation. 
So we suggest to reuse the following performance metrics for 60GHz NR-U and WiFi evaluation:
· User perceived throughput (UPT)
· Latency
· Average buffer occupancy (BO)
· Ratio of  mean served cell throughput and offered cell throughput 

Proposal 5: Reuse the following performance metrics for 60GHz NR-U and WiFi evaluation:
· User perceived throughput (UPT)
· Latency
· Average buffer occupancy (BO)
· Ratio of  mean served cell throughput and offered cell throughput 

Conclusion
Observation 1: The serving cell received power of 60GHz is much worse than 5GHz, the indoor and outdoor deployment should be further studied accordingly. 
Proposal 1: The indoor topology allocating half of the gNBs to each operator (6+6) could be a starting point of 60GHz, further study possible topology which satisfies serving link RSSI distribution requirements.
Proposal 2: The outdoor deployment should take serving cell received power distribution requirements into account.
Proposal 3: Study the potential benefit of directional LBT over omnidirectional LBT for coexistence evaluation of NR-U and NR-U.
Proposal 4: Assume omnidirectional LBT as a starting point for coexistence evaluation of WiFi and WiFi, WiFi and NR-U.
Proposal 5: Reuse the following performance metrics for 60GHz NR-U and WiFi evaluation:
· User perceived throughput (UPT)
· Latency
· Average buffer occupancy (BO)
· Ratio of  mean served cell throughput and offered cell throughput 
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Appendix
A1.  NR-U system evaluation assumptions
	A1-1 Indoor scenario
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Channel Bandwidth
	2.16GHz

	Channel Model
	InH Open office model in TR 38.901 Chapter 7.4.1

	BS Tx Power
	14dBm

	UE Tx Power
	21dBm

	BS Antenna gain
	5dBi

	UE Antenna gain
	0dBi

	BS Noise Figure
	7dB

	UE Receiver Noise Figure
	13dB

	UE receiver
	MMSE-IRC as the baseline receiver

	BS antenna Array configuration
	 (M, N, P, Mg, Ng) = (8, 16, 2, 1, 1), dH = dV = 0.5 λ 
Refers to the parameters of 70G carrier frequency in [5].

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

	Notes
	EIRP=Tx power + antenna gain + beamforming gain [3]
e.g. 14dBm+5dBi+10log10(8*16)~=40dBm for BS in 60GHz



	A1-2 Outdoor scenario
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Channel Bandwidth
	2.16GHz

	Channel Model
	5GCM UMA specified in TR 38.901

	Inter-BS distance
	100m

	BS Tx Power
	14dBm

	UE Tx Power
	21dBm

	BS Antenna gain
	5dBi

	UE Antenna gain
	0dBi

	BS Noise Figure
	7dB

	UE Receiver Noise Figure
	13dB

	UE receiver
	MMSE-IRC as the baseline receiver

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

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

	Notes
	EIRP=Tx power + antenna gain + beamforming gain [3]
e.g. 14dBm+5dBi+10log10(8*16)~=40dBm for BS in 60GHz



A2. WiFi system evaluation assumptions
Table A2 Simulation parameters for 60GHz WiFi system
	Parameters
	Values or assumptions

	Carrier Frequency
	60GHz

	Channel Bandwidth
	2.16GHz

	Max modulation order 
	64 QAM

	Antenna configuration		
	2Tx 2Rx , Cross-polarized 
Optional: 8Tx 8Rx
Optional: Explicit TxBF. 
Assumptions of required feedback should be provided.

	Channel coding
	LDPC 

	Frame aggregation
	A-MPDU

	MAC
	Coordination
	DCF

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection

	
	Contention window
	Per DCF

	CCA-CS
	-82dBm

	CCA-ED 
	-62dBm

	guard interval
	Normal guard interval
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