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1 Introduction 

A new study item on “NR-Based Access to Unlicensed Spectrum” was approved in 3GPP TSG RAN Meeting #77 [1], whose scope has been revised during 3GPP TSG RAN Meeting #80 [2], with the following objectives:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI

· Consider unlicensed bands both below 7 GHz 
· Consider similar forward compatibility principles made in the NR WI 

· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure

· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 6GHz bands 

· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. 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.

At this stage of this study item, it is of primarily importance to define the simulation methodologies to utilize when evaluating the coexistence between NR-unlicensed and the incumbent technologies. In this matter, during the previous meeting, the following agreements were made concerning the network topology models for sub-7 GHz outdoor scenario to use [3]: 

	Agreement:
· For sub7 GHz outdoor scenario, adopting the following

· Macro deployment with ISD=200×A meters

· Each operator randomly drops 1 micro-layer TRP within each macro cell sector with minimum distance between micro-layer TRPs equals 57.9×A meters

· Independent dropping between two operators

· Use 10 meters as the inter-operator micro-layer TRP minimum distance

· For the inter-operator micro-layer TRP maximum distance

· Outdoor scenario 1: 30

· Outdoor scenario 2: No limit as long as the TRP is within the macro cell

· UE randomly dropped within macro cell sector with a minimum serving cell RSSI of -82dBm

· All UEs dropped outdoor

· Try A>=1 and find the A that satisfies serving cell received power distribution satisfies (10+X)% to (15+X)%] UEs below -72dBm

· Other parameters follow the table below

Parameters

Outdoor 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 UMi street canyon
BS/AP Tx Power

23dBm (total across all TX antennas)

UE/STA Tx Power

18dBm (total across all TX antennas)

BS/AP Antenna gain

0 dBi   

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

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 UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability

gNB to gNB link pathloss model

Directly use UMi street canyon pathloss model with proper d_3D with UMi street canyon LOS probability




In this contribution, we provide considerations related to the models for outdoor scenarios model for sub-7 GHz band.
2 
Small Cell Deployment Scenarios for Sub-7 Outdoor 
During the course of this study item it has been agreed that for sub-7 GHz both indoor and outdoor deployments need to be considered when performing co-existence study for NR-unlicensed with incumbent technologies. For both scenarios it is important to select a proper model. While for the indoor deployment a comprehensive agreement has been reached, the outdoor deployment still requires some further fine tuning. In fact, according to the latest agreement related to the outdoor deployment, the scaling factor of the macro deployment inter-site distance, and the micro-layer TRP inter distance, which is denoted by A, still needs to be selected. During previous 3GPP TSG RAN WG1 Meeting #93 meeting [3], it has been agreed to use the NR dense Urban option 1 for the outdoor deployment, and to simulate two variations of this model: i) for the first option, which we will refer to in the rest of this contribution as scenario 1,  the inter-operator micro-layer TRP minimum distance is set to 30 meter, while ii) for the second option, which we will refer to in the rest of this contribution as scenario 2,   no limit is imposed on the inter-operator micro-layer TRP minimum distance as long as the TRP is within the macro cell. Furthermore, it has been agreed to select A such that the serving cell received power distribution has between (10+X)%. and (15+X)% of links below the energy detection (ED) threshold of -72 dBm. The motivation behind this is to ensure that the model for both deployment options is able to provide a close representation of a real deployment by for instance correctly capturing the effect of the well-known hidden node. 
Fig. 1a and Fig. 1b provides the cumulative density function of the RSRP computed over the whole carrier channel bandwidth of 20 MHz for only one operator, under the assumptions that have been agreed during previous 3GPP TSG RAN WG1 Meeting #93 meeting [3] for both scenario 1 and scenario 2, respectively. Furthermore, in order to capture the sensitivity of the energy detector, all the devices that have an RSRP below -82 dB are redropped. 
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          a)   RSRP when the inter-operator micro-layer TRP               b)   RSRP when no limit is imposed on the inter-operator
   minimum distance is set to 30m (scenario 1).                           micro-layer TRP minimum distance (scenario 2).
Fig.1 –RSRP distribution for the serving links for both scenario 1 and scenario 2.
As expected, both Fig. 1a and Fig. 1b highlight that the percentage of the serving links that have an RSRP below a certain value increases as the value of A is increases, since by increasing A the size of the macro-cell is enlarged and the likelihood that a UE is deployed close to the micro-layer TRP reduces. Furthermore, Fig. 1a and Fig. 1b shows that the percentage of serving links that have an RSRP below a certain value is very similar between scenario 1 and scenario 2. In fact, for A=1.0, 3.4% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 4.4% of links are below the ED threshold; for A=1.2, 10.8% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 9.4% of links are below the ED threshold; for A=1.4, 20.3% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 17.4% of links are below the ED threshold; for A=1.6, 25.7% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 25.4% of links are below the ED threshold; for A=1.8, 30.3% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 32.1% of links are below the ED threshold; for A=2.0, 37.0% of links are below -72dB for scenario 1 while for scenario 2 for the same value of A 36.7% of links are below the ED threshold. More importantly, for the ranges of interest that where raised during last RAN1 # 93 meeting, for both scenarios 10~15% (X=0), of the serving links are below -72 dBm for A=1.2, while 20~25% (X=10) of the serving links are below the ED threshold when A=1.5.

During the email discussion that was held in the past weeks with the aim to select a suitable value of A, and X, companies have provided their preferences and four options have been identified:
· Option 1: A=1.2 for both scenario 1 and scenario 2;
· Option 2: A=1.2 for scenario 1 and A=1.5 for scenario 2;

· Option 3: A=1.5 for both scenario 1 and scenario 2;

· Option 4: A=1.5 for scenario 2 but no need for scenario 1.

During previous meeting, it has been agreed that both scenario 1 and scenario 2 should be considered and simulated. Furthermore, since the selection of one parameter is consequential to the other, in order to select a specific value of A, a specific target for the percentage of the serving links that have RSRP below the ED threshold should be used, and then according to the RSRP statistics select accordingly the value of A. That said, there is no motivation in neither considering only one scenario (option 4), or in evaluating each scenario using a different percentage target, and consequently a different value of A (option 2). More consistently with what has been agreed so far, a single value of A should be selected, and simulations should be performed for that value for both scenarios.
Proposal 1: Either option 1 or option 3 is selected.
3 Conclusions

In this contribution, the following proposal was derived with the aim to fine tune the outdoor deployment model for both scenario 1 and scenario 2 for sub-7 GHz:

Proposal 1: Either option 1 or option 3 is selected.
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