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1 Background 
During RAN#71, A SI to develop requirements and specifications for New Radio (NR) systems was approved [1]. In addition, TSG RAN has received an LS from ITU-R WP5D, requesting sharing parameters by February 2017 [1]  where [3] outlines a proposed work plan for ITU-R related work.

In this contribution, we elaborate on some important and fundamental aspects related to deployment scenarios, spectrum considerations and some relevant parameters for coexistence studies related to NR system with respect to ITU-R WP5D request for sharing parameters [1]. 
2 Spectrum considerations

In order to include all of mmwave spectrum ranges and also frequencies below 6GHz, the following spectrum ranges and frequencies are considered for the coexistence evaluations as described in the table below. The three frequencies 30, 45 and 70 GHz are seen as representative of the different bands to be considered for sharing and compatibility studies by ITU-R in the frequency ranges 24.24 to 33.4 GHz, 37 to 52.6 GHz and 66 to 86 GHz respectively. The table lists also the deployment scenarios that are considered for the corresponding spectrum.

	Spectrum
	Urban macro
	Dense urban micro
	Indoor hotspot

	30GHz
	Yes
	Yes
	Yes

	45GHz
	
	Yes
	Yes

	70GHz
	
	Yes
	Yes


3 Deployment layouts
In this section, we describe our understanding related to deployment layouts for different types of deployment. 
3.1 Urban Macro deployment
For macro deployment, we propose to study both coordinated/collected deployment in addition to uncoordinated/non-collocated deployment, as shown in the figure below.

	Coordinated Operations: identical cell layouts for each network with co-location of sites
	Uncoordinated Operations: identical cell layouts for each network with worst case shift between sites: Aggressor network’s sites are located at the first network´s cell edge
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	Definition of grid shift for multi-operator deployment based on macro deployment in TR36.942/25.942


We have mainly followed the system parameters
Proposal-1: use grid shift of 100% for uncoordinated network deployment. Simulations in uncoordinated deployment with 50% grid shift is optional. 
3.2 Dense urban micro deployment
For the dense urban micro deployment, there are three different deployment scenarios that are being discussed at this moment. They are described below:

3.2.1 Random deployment of urban micro eNBs

This is similar to what is proposed in RAN1, as shown below:
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Figure 1. Layout illustration of deployment scenario of “Dense Urban”: 3 Microcells per Macro cell
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Figure 2. Layout illustration of deployment scenario of “Dense Urban”: 9 Microcells per Macro cell
Table 1. Number of Microcells per Macro cell  vs. minimum distance between cells and UE cluster radius
	Number of the micro TRPs per macro TRP
	Minimum distance between Micro TRPs (m)
	Radius of UE dropping within a cluster: R (m)

	3
	57.9
	<28.9

	6
	42.4
	<21.2

	9
	32
	<16


3.2.2 Dense urban hotspot micro deployment

This is similar to dense urban micro deployment that has been used in TR 36.889 for LAA studies. Clusters of uniformly random micro cells are dropped within macro geographical area; e.g. 3 or 9 micro eNBs per operator can be dropped. The eNBs are dropped uniformly random within cluster area.
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Following minimum distance can be considered which are similar to deployment scenario as considered in TR 36.889:

	Minimum distance (2D distance)
	Small cell-small cell: 20m

	
	Inter-operator small cell-small cell: 10 m

	
	Small cell-UE, UE-UE: 3m

	
	Macro –small cell cluster center: 105m

	
	Macro – UE : 35m

	
	cluster center-cluster center: 2*Radius for small cell dropping in a cluster


3.2.3 Manhattan grid pattern
Manhattan grid pattern can be taken similar to TR 37.809. 
Based on the above models, we propose to adopt the dense urban micro deployment similar to RAN1 assumption. Thus, we propose the following:

Proposal-2: We propose to RAN1 model, i.e. random deployment of urban micro eNBs for urban micro deployment

3.3 Indoor hotspot deployment
For indoor hotspot deployment, our proposal is follow ITU indoor hotspot model, as shown below.
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In the above deployment scenario, two operators deploy 4 indoor cells each in the single-floor building.  The indoor cells of each operator are equally spaced and centered along the shorter dimension of the building. The distance between two closest nodes from two operators is random, however can be anything higher than a minimum distance, e.g. 3m. The set of indoor cells for both operators is centered along the longer dimension of the building.
Proposa-3l: Follow the indoor hotspot model according to 38.900. 
4 Antenna patterns
4.1 For urban macro and dense urban micro deployment

Following the RAN1 assumptions would be a good way forward for the coexistence studies, however, further confirmation may be needed for future studies regarding the antenna arrangements, antenna patterns, etc. 

We propose to follow TR38.900 assumptions for BS antenna element:

TR38.500; Table 7.3-1: Antenna radiation pattern

	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8 dBi


RAN1 assumes four panels in their evaluations. However, for coexistence studies in RAN4, we may not need to assume such elaborated antenna arrangements, since we do not require detailed MIMO models for our studies. Thus, one possibility could be to assume single panel for the RAN4 evaluations.
4.2 Indoor hotspot deployment

Four different antenna patterns are defined for indoor BS in [5]. As a first hand choice when performing indoor evaluations, use Alt.3 from [5] as summarized below:

This is wall mounted, single sector antenna with 90 degree 3dB beam width in both zenith and azimuth dimensions. Detailed antenna element radiation pattern according to below table. 
	Antenna element radiation pattern in [image: image10.png]
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	Antenna element radiation pattern in [image: image16.png]
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element
	5dBi


5 Beamforming weight calculation

We propose to use DFT (linear phase progression) based beamforming similar that used in AAS studies in RAN4.  
The Composite Array radiation pattern in dB 
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 for UE and BS can be expressed as below. 
For beam i:
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the super position vector is given by:
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the weighting is given by:
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This is same as AAS studies as detailed in TR 37.842 and TR 37.840.

Proposal-4: Adopt the DFT (linear phase progression) based beamforming similar that used in AAS studies for the NR coexistence work
6 Summary
In this contribution, we provide our views deployments, antenna patterns and beamforming weight calculations. We propose the following:
Proposal-1: use grid shift of 100% for uncoordinated network deployment. Simulations in uncoordinated deployment with 50% grid shift is optional. 
Proposal-2: We propose to RAN1 model, i.e. random deployment of urban micro eNBs for urban micro deployment
Proposal-3: Follow the indoor hotspot model according to 38.900. 

Proposal-4: Adopt the DFT (linear phase progression) based beamforming similar that used in AAS studies for the NR coexistence work
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