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1. Introduction

The study item description [1] on NR unlicensed (NR-U) includes the following objectives.

	· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 

· 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 , 37GHz, 60GHz 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; 


In this contribution, we provide our views on deployment scenarios, layout for nodes and evaluation assumptions for NR-U system level evaluation.
2. Discussion
2.1. Deployment scenarios for evaluation

According to TR 38.913 [2], the following four deployment scenarios are defined for NR.
· Indoor hotspot

· Dense urban
· Rural

· Urban macro

Considering the main use case of NR-U, the indoor hotspot and the dense urban scenarios with nomadic mobility would be good candidates for NR-U deployment scenario. For dense urban scenario, two layer model (i.e., macro TRP with micro TRP) can be considered as baseline and NR-U cells can be deployed on micro layer.

Proposal #1: Consider indoor hotspot and dense urban scenarios for NR-U system level evaluation. For dense urban scenario, macro TRP with micro TRP (NR-U cells) is the baseline.
2.2. Layout for nodes
In this section, we describe layout of nodes for indoor hotspot and dense urban scenarios. 
Indoor hotspot
The NR indoor hotpot deployment in [2] and [4] considered 3, 6, and 12-site TRP deployments in a 120m x 50m space. In the LAA of [3], 4 small cells per operator are deployed (i.e., 8 small cells in total) in the same size space. Therefore, it seems reasonable to deploy 6 TRPs per operator for NR-U evaluation in 120m x 50m area, as shown in Figure 1.
In addition, similar to LAA, we need to randomize the distance between TRPs due to the uncertainty on locations of other operator’s or RAT’s nodes. For instance, we can apply random distance between TRPs for each operator in Figure 1.
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Figure 1. Example of layout for indoor hotspot
Proposal #2: For indoor hotspot, consider following layout for nodes.
· 120m x 50m space
· 6 TRPs per operator

· Random distance between the TRPs for each operator

Outdoor (Dense urban)

As mentioned in Section 2.1, we consider two layer model (i.e., macro TRP with micro TRP) as baseline and NR-U cells can be deployed on micro layer for dense urban scenario. Similar to LAA, it is assumed that clusters are deployed uniformly randomly within macro layer and 4 micro TRPs are per operator. As we consider the random distance between the TRPs in the indoor hotspot scenario, we assume that 4 TRPs per operator are randomly dropped within the cluster as shown in Figure 2 [3].
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Figure 2. Layout of outdoor scenario for LAA coexistence evaluation
Proposal# 3: For dense urban scenario, consider following the layout for nodes.
· 4 TRPs per operator within a cluster which is deployed uniformly randomly within macro layer
· TRPs are randomly dropped in the cluster
2.3. Antenna configuration

Referring to [4], antenna configuration can be expressed by 5-tuple (M, N, P, Mg, Ng) where Mg is number of panels in a column and Ng is number of panels in row. On each antenna panel, antenna elements are placed in the vertical and horizontal direction, where N is the number of columns, M is the number of antenna elements with the same polarization in each column. The antenna elements are uniformly spaced in the horizontal direction with a spacing of dH and in the vertical direction with a spacing dV. The antenna panel is either co-polarized (P=1) or cross-polarized (P=2). Following antenna configurations can be assumed for 5 GHz as discussed in [2].
· gNB antenna configuration: (1, 2, 2, 1, 1), dH = dV = 0.5 
· UE antenna configuration: (1, 1, 2, 1, 1), dH = dV = 0.5 
Proposal #4: Consider the following antenna configuration for 5 GHz. 
· gNB antenna configuration: (1, 2, 2, 1, 1), dH = dV = 0.5 
· UE antenna configuration: (1, 1, 2, 1, 1), dH = dV = 0.5 
2.4. Evaluation assumption

Referring to [3], LAA evaluation assumption can be the baseline for following remaining parameters.
1 Total TX power: 18 dBm

2 Traffic model: FTP model 3

3 FTP model file size: 0.5 Mbytes

4 DL/UL traffic ratio: baseline 50% DL traffic and 50% UL traffic (Optional: 80% DL traffic and 20% UL traffic)

5 UE speed: 3 km/h

6 Cell selection criteria
· For NR-U/LAA UEs, cell selection is based on RSRP in the unlicensed band
· For Wi-Fi STAs, cell selection is based on RSS (Received signal power strength) of Wi-Fi APs. RSS threshold is -82 dBm

7 Performance metric: {User perceived throughput (UPT), Latency} with respect to average buffer occupancy (BO)
Proposal #5: The LAA evaluation assumption can be the basis for the NR-U and the parameters are given in Section 2.4.
3. Conclusion
In this contribution, we provided our views on simulation methodology for NR unlicensed, and proposals are as follows.
Proposal #1: Consider indoor hotspot and dense urban scenarios for NR-U system level evaluation.

For dense urban scenario, macro TRP with micro TRP (NR-U cells) is the baseline.
Proposal #2: For indoor hotspot, consider following the layout for nodes

· 120m x 50m space
· 6 TRPs per operator

· Random distance between the TRPs for each operator

Proposal# 3: For dense urban scenario, consider following the layout for nodes.

· 4 TRPs per operator within a cluster which is deployed uniformly randomly within macro layer
· TRPs are randomly dropped in the cluster
Proposal #4: Consider the following antenna configurations for 5 GHz
· gNB antenna configuration: (1, 2, 2, 1, 1), dH = dV = 0.5 
· UE antenna configuration: (1, 1, 2, 1, 1), dH = dV = 0.5 
Proposal #5: The NR-U evaluation parameters are given as follows.
1 Total UE TX power: 18 dBm across aggregated carriers

2 Traffic model: FTP model 3

3 FTP model file size: 0.5 Mbytes

4 DL/UL traffic ratio: baseline 50% DL traffic and 50% UL traffic (Optional: 80% DL traffic and 20% UL traffic)

5 UE speed: 3 km/h

6 Cell selection criteria

· For LAA/NR-U UEs, cell selection is based on RSRP in the unlicensed band

· For Wi-Fi STAs, cell selection is based on RSS (Received signal power strength) of Wi-Fi APs. RSS threshold is -82 dBm

7 Performance metric: {User perceived throughput (UPT), Latency} with respect to average buffer occupancy (BO)

4. Reference

[1] RP-172021, “Revised SID on NR-based Access to Unlicensed Spectrum”, Qualcomm Incorporated
[2] 3GPP TR 38.913, “Study on Scenarios and Requirements for Next Generation Access Technologies”
[3] 3GPP TR 36.889, “Study on Licensed-Assisted Access to Unlicensed Spectrum”
[4] 3GPP TR 38.802, “Study on New Radio Access Technology Physical Layer Aspects”
_1580032769.vsd
50 m


120 m


Operator A


Operator B



