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1. Introduction
In this contribution, we provide some use cases and deployment scenarios for spectrum above 52.6 GHz.

2. Use Cases

eMBB data offloading and High data traffic distribution in hotspot areas
Given that more than 10 GHz of bandwidth is available for short range communications in unlicensed spectrum above 52.6 GHz, UEs could significantly mitigate eMBB data congestion with use of these spectrum. Users requiring enhanced media reception in hotspot areas or utilizing other high bandwidth applications in hotspot areas could be serviced with available licensed or unlicensed spectrum above 52.6 GHz without impacting network load in lower frequencies. For example, UEs that are operating in both indoor and outdoor environments with PCell/PSCell in lower frequencies and SCells in frequencies above 52.6 GHz.  

Broadband distribution network (including backhauls)
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Figure 2-1. Wireless to the home (WTTH) distribution network
The last mile distribution of wideband internet access (e.g. fiber) using fixed wireless licensed/unlicensed spectrum available for above 52.6 GHz could be useful. Backhauling of wireless to the home/building/curb/neighborhood (WTTx) distribution networks would require high data rates to be supported in both downlink and uplink. The access nodes could be specialized UE that enables home/building networking via Wi-Fi or Ethernet networks, or could be an Integrated Access Backhaul (IAB) that enables NR using either licensed or unlicensed spectrum within the home/building area. 

Wireless Display Transfer
Wireless display transfer to smart TVs, augmented reality (AR), virtual reality (VR) headsets, monitors, and video distribution screens (e.g. screens/monitors at in-flight entertainment, classrooms, high-speed rail, exhibitions, etc) can be performed using licensed/unlicensed spectrum. 

Data Center Inter-rack Connectivity
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Figure 2-2. Inter-rack wireless connectivity within Data Centers
Wireless connectivity may be used as a secondary interface in lieu of fiber optic failure for links between racks within a data center. Some inter-rack links could be replaced with high bandwidth and high reliable NR communications. Although use of unlicensed spectrum could be possible, due to high bandwidth and reliability required for inter-rack communications use of licensed spectrum, which typically has higher E.I.R.P allowance, could be useful. The use of wireless communications for some links within the data center, could potentially reduce cabling complexity and allow flexible on-demand re-organization of equipment within the facility. 

Intelligent Transport Systems (ITS) and Road Transport and Traffic Telematics (RTTT) systems
	ITS is to support transportation of good and humans in order to efficiently and safely use transport infrastructure and transport means. Wireless connectivity for inter-vehicle and vehicle to roadside communication applications was deemed suitable to be operated in frequencies above 52.6 GHz [1]. These networks operate over a short range with very wideband communications using a variety of directional medium and high gain antennas to enable a high degree of spectrum reuse, and may use a flexible bandwidth scheme under which they normally operate in a wideband mode, and periodically reduce their bandwidth (e.g. for antenna training and other activities).


3. Deployment Scenarios
The main uses for spectrum above 52.6 GHz are targeting eMBB, V2X, and IAB operations. Generic deployment scenario for eMBB, mMTC and URLLC are described in TR38.913, operation scenario specific to V2X are described in TR38.885, and use cases and deployment scenarios specific to IAB are described in TR38.874. Therefore, the deployment scenarios applicable for eMBB, V2X, and IAB for frequencies below 52.6 GHz could be all applicable for frequencies above 52.6 GHz. Instead of trying to capture all deployment scenario description, the following describes high-level descriptions of potential deployment scenarios that may be specific or unique to spectrum above 52.6 GHz.
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The indoor hotspot deployment scenario focuses on small coverage per site/TRxP (transmission and reception point) and high user throughput or user density in buildings. The key characteristics of this deployment scenario are high capacity, high user density and consistent user experience indoor. Some attributes that could be used for evaluation purposes are listed in Table 3.1-1.
Table 3.1-1: Attributes for indoor hotspot
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 62 GHz (Between 57 ~ 66 GHz)

	Aggregated system bandwidth
	Up to 12 GHz (TDD DL+UL)


	Layout
	Single layer: Indoor floor (Open office)

	ISD
	20m (Equivalent to 12TRxPs per 120m x 50m)

	User distribution and UE speed
	100% Indoor, 3km/h, 10 users per TRxP
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The dense urban microcellular deployment scenario focuses on macro TRxPs with or without micro TRxPs and high user densities and traffic loads in city centres and dense urban areas. The key characteristics of this deployment scenario are high traffic loads, outdoor and outdoor-to-indoor coverage for mobile UEs, where UE is provided with continuous cellular connectivity using a lower frequency while being served with high traffic loads using frequencies above 52.6 GHz. Additionally, this deployment scenario can serve outdoor fixed wireless UEs or IABs with high traffic loads to mimic the last mile distribution networks. This scenario will be interference-limited, using macro TRxPs with or without micro TRxPs. A continuous cellular layout and the associated interference shall be assumed. Some attributes that could be used for evaluation purposes are listed in Table 3.2-1.
Table 3.2-1: Attributes for dense urban
	Attributes
	Values or assumptions

	Carrier Frequency
	For mobile UEs, around 62 GHz (Between 57 ~ 66 GHz) 
For fixed UE/IABs, around 74 GHz or Around 84 GHz

	Aggregated system bandwidth
	Around 62 GHz: Up to 12GHz (TDD DL+UL)
Around 74 and 84 GHz: Up to 10 GHz (TDD DL+UL)
Around 84 GHz: Up to 5 GHz (FDD DL)

	Layout
	Two layers:
- Macro layer: Hex. Grid
- Micro layer: Random drop

	ISD
	Macro layer: 200m
All micro TRxPs are all outdoor

	User distribution and UE speed
	Uniform/macro TRxP, 10 users per TRxP 
Uniform/macro TRxP + Clustered/micro TRxP, 10 users per TRxP,
For mobile UEs, 50% indoor (3km/h), 50% outdoor (3km/h)
For fixed UE/IABs, 100% outdoor (>3km/h)
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The rural deployment scenario focuses on larger coverage for fixed wireless UE/IABs. The key characteristics of this scenario are wide area coverage supporting fixed nodes. This scenario will be noise-limited and/or interference-limited, using macro TRxPs. Some attributes that could be used for evaluation purposes are listed in Table 3.3-1.
Table 3.3-1: Attributes for rural scenario
	Attributes
	Values or assumptions

	Carrier Frequency
	For fixed UE/IABs, around 74 GHz or Around 84 GHz

	Aggregated system bandwidth
	Around 74 and 84 GHz: Up to 10 GHz (TDD DL+UL)
Around 84 GHz: Up to 5 GHz (FDD DL)

	Layout
	Single layer:
- Hex. Grid

	ISD
	ISD 1: 1732m
ISD 2: 5000m

	User distribution and UE speed
	100% outdoor (>3km/h), 10 users per TRxP
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The urban macro deployment scenario focuses on large cells for fixed wireless UE/IABs. The key characteristics of this scenario are supporting fixed nodes in urban areas. This scenario will be interference-limited, using macro TRxPs (i.e. radio access points above rooftop level). Some attributes that could be used for evaluation purposes are listed in Table 3.4-1.
Table 6.1.4-1: Attributes for urban macro
	Attributes
	Values or assumptions

	Carrier Frequency
	For fixed UE/IABs, around 74 GHz or Around 84 GHz

	Aggregated system bandwidth
	Around 62 GHz: Up to 12GHz (TDD DL+UL)
Around 74 and 84 GHz: Up to 10 GHz (TDD DL+UL)
Around 84 GHz: Up to 5 GHz (FDD DL)

	Layout
	Single layer:
- Hex. Grid

	ISD
	500m

	User distribution and UE speed
	100% Outdoor (>3km/h), 10 users per TRxP




3.5	Factory Hall
Similar to the indoor hotspot deployment scenario, factory hall deployment scenario focuses on medium coverage per site/TRxP and high user throughput and high user density inside the buildings. The key characteristics of this deployment scenario are high capacity, high user density and reliable communications. Some attributes that could be used for evaluation purposes are listed in Table 3.4-1.
Table 6.1.4-1: Attributes for factory hall
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 62 GHz (Between 57 ~ 66 GHz) 
Around 74 GHz or Around 84 GHz

	Aggregated system bandwidth
	Around 74 and 84 GHz: Up to 10 GHz (TDD DL+UL)
Around 84 GHz: Up to 5 GHz (FDD DL)

	Layout
	TBD

	ISD
	TBD

	User distribution and UE speed
	100% Indoor (>3km/h), TBD users per TRxP



Further details of the deployment scenario attributes will be shared later.
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