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1. Introduction & Background

In RAN#75, the study item of NR based access to unlicensed spectrum was agreed [1].  In the study item, it is stated that the study will address the following architectural scenarios:

· An NR-based LAA cell(s) connects with an LTE or NR anchor cell operating in licensed spectrum

· The study assumes the techniques for linking between Pcell (LTE or NR licensed CC) and Scell (NR unlicensed CCs) according to the NR WI

· An NR-based cell operating standalone in unlicensed spectrum, connected to a 5G-CN network with priority on frequency bands above 6GHz, e.g., for private network deployments; 

In this contribution, we discuss the evaluation methodology for NR unlicensed spectrum.
2. Evaluation methodology for NR unlicensed spectrum 
In TR36.889 [3], evaluation methodologies for the licensed-assisted access to the unlicensed spectrum have been extensively studied, including indoor and ourdoor scenarios. The simulation assumptions for NR licensed spectrum were illustrated in TR 38.802 [4]. To avoid duplicated evalation work and speedup the progress of the NR unlicensed study item, the basic evaluation methodology of the LTE LAA and the simulation assuptions in 38.802 can be made as a start point.  Modifications will be made to adapt to the new features in the NR unlicensed spectrum.
1.1. Indoor scenario for NR unlicensed spectrum evaluation
The layout of the indoor scenario refers to the indoor hotspot in TR 38.802 [4]. There are 12 gNBs in each single floor per 120m x 50m. The gNBs are mounted on the ceiling with a height of 3m. As proposed in the email discussion, there can be two operators in each floor. However, considering the characteristics of the unlicensed spectrum, different operators usually have no coordination when deploying in the base stations. Therefore, for the indoor scenario, the gNBs of each operator are equally spaced with 20m distance as proposed in TR 38.802[4]. The distance of the closest two gNBs from the two operators is random, as proposed in TR 36.889 [3]. The evaluation scenario for indoor open office is shown in Figure 1. There are 24 gNBs in total, 12 for each operator. 
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Figure 1: Indoor open office scenario
In addition, the enterprise scenario is also an important scenario for performance evaluation, especially for standalone operation in NR unlicensed spectrum. The enterprise scenario refers to the 8 offices floor configuration in [5]. Each office is equally sized with 20m x 20m area, and office walls are traversed between offices. Assume there are two operators in each office with one gNB per operator. The gNBs of the operators are randomly mounted on the ceiling with a height of 3m as shown in Figure 2. The minimum distance between the gNBs of the two operators is 5 m.
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Figure 2: Indoor enterprise scenario
The channel model for indoor open office is the InH office model in [4] and the channel model for enterprise scenario is the TGac channel model in [5]. Each gNB has 10 users which are 100% dropped indoor with uniform distribution. FTP model 3 in TR 36.889 [3] with packet size 0.1 and 0.5Mbytes should be chosen as baseline and FTP model 1 and 2 are optional for evaluation. The performance for both sub-7 GHz and mmWave should be evaluated. The antenna configurations for gNBs and UEs for sub-7GHz are as below:
	BS antenna array configuration
	(M, N, P, Mg, Ng)  = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

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


The antenna configurations for gNBs and UEs for mmWave are as below:
	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)  = (4, 4, 2, 1, 1), dH = dV = 0.5 λ


Cross-polarized antennas should be applied, and in mmWave scenario, more antennas are deployed compared with that in sub-7GHz scenario for the sake of beamforming transmission.
Proposal 1: Both the indoor open office and enterprise scenarios should be evaluated.
1.2. Outdoor scenario for NR unlicensed spectrum evaluation
The outdoor evaluation scenarios can also refer to the simulation scenarios in [3]. The macro layer gNBs are hexagon grid deployed in licensed band. The clusters are uniformly and randomly dropped within the macro geographical area as shown in Figure 3. 2 operators with 4 micro gNBs per operator deployed in unlicensed spectrum are dropped randomly within the cluster.   The micro gNBs are dropped in a cluster with a radius of 50m.
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Figure 3: outdoor evaluation scenario

10 UEs per operator in the unlicensed band are uniformly dropped in a cluster with radius of 70 m. All the UEs are outdoor UEs. The minimum inter micro gNB distance is 20m, the minimum inter-operator micro gNB distance is 10m, and the minimum micro gNB to UE and inter UE distance are both 3m. The minimum inter cluster distance is100m.
Apply 3D UMi channel model for the outdoor sub-7GHz scenario and UMi-street canyon channel model for outdoor mmWave scenario. The BS and UE antenna configurations are the same as those in the indoor scenario. Similarly, FTP model 3 in TR 36.889 [3] with packet size 0.1 and 0.5Mbytes should be chosen as baseline and FTP model 1 and 2 are optional for evaluation.
Proposal 2: The outdoor clustered micro cell in unlicensed spectrum should be evaluated.
3. Conclusion

In this contribution, we discuss the simulation scenario for NR unlicensed operation in sub-7GHz and mmWave scenario, the following proposals are given:

Proposal 1: Both the indoor open office and enterprise scenarios should be evaluated.
Proposal 2: The outdoor clustered micro cell in unlicensed spectrum should be evaluated.
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