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Background
In RAN#82, a RAN-level Study on NR beyond 52.6GHz was updated [1], and a draft text proposal for capturing spectrum availability and regulatory requirements for frequency beyond 52.6 GHz based on submitted contributions from RAN Plenary #82 [2] was postponed to allow for further review.
	In this contribution, ZTE presents possible use cases and deployment scenarios beyond 52.6GHz.. 
Discussion
The relatively underutilized millimeter-wave (mmWave) spectrum offers excellent opportunities to provide high speed data rate, low latency, and high capacity due to the enormous amount of available contiguous bandwidth. However, operation on bands in frequencies above 52.6GHz will be limited by the performance of devices, for example, poor power amplifier (PA) efficiency, the increased front-end insertion loss together with the low noise amplifier (LNA) and analog-to-digital converter (ADC) noise. In addition, bands in frequencies above 52.6GHz have high propagation and penetration losses challenge. In this contribution, we provide an overview for several use cases and deployment scenarios, separately.
[bookmark: OLE_LINK7]Potential Use Cases
Potential use cases, corresponding to the real situations, are crucial for the design phase of NR beyond 52.6Hz, as it will serve for benchmarking solutions from performance and cost points of views. Hence, we discussed some potential use cases below.
a) Data-mass traffic in hotspot
The use case demands high-definition multimedia and density user by cellular network, which will increase in many indoor and outdoor open areas, such as stadium, main event for entertainment, sport and so on; and media delivery will be both to individuals and to groups of users. Moreover, user devices will get enhanced media consumption capabilities, such as Ultra-High Definition display, multi-view High Definition display, mobile 3D projections, immersive video conferencing, and augmented reality and mixed reality display and interface. This will all lead to a demand for significantly higher data rates and wide bandwidth from 52.6GHz to 114.25 GHz. 
b) Mobile data offloading
The use case is the use of complementary network technologies, such as NR-U, with much wider spectrum for delivering data originally targeted for cellular networks, which has met heavily traffic load, in both indoor and outdoor open area eMBB usage scenario.
c) Short-range high-data rate D2D communications
Productivity docking, such as Monitor 8K UHD docking is one of the typical short-range high-data rate D2D, which is also the potential use case for transmission beyond 52.6GHz, since the directional transmission and highly local characteristic can satisfy the requirement of this use case, and the high capacity of higher frequency than 52.6GHz.
d) High-throughput IAB/Relay
The use case mainly is applied for backhauling deployment when optical backhaul is unavailable or inconvenient, especially in urban area or in disaster area, especially, besides wireless backhauling, accommodating UEs may also be needed in some cases, e.g., Integrated Access Backhaul. In this use case, devices operate with LOS under most conditions, though obstruction of the LOS may occur occasionally, so directional transmission can extend the distance between the gNBs.
e) Vertical industry factory application
There is not only a single class of services, but there are various services of different requirement need to support in this use case: such as motor control, mobile control, motor robot, and Augmented Reality etc, thus resulting in the need for a high adaptability and scalability of the system. Some services of industrial-grade quality have stringent requirements in terms of end-to-end latency, communication service availability and jitter, and some services (such as AR) requires high data rate transmission and low latency[3], and some applications have stringent requirements on safety, security, and privacy. The mmWave technique is quite suit for vertical industry application networks or other private/security networks due to its highly local characteristic and wide band of spectrum.
It is notable that, since bands above 52.6GHz suffer severe Doppler frequency shift than lower band, the necessity of V2I/V2V use case is FFS in this SI.
Proposal 1: the following use cases should be considered for bands above 52.GHz:
· Data-mass traffic in hotspot
· Mobile data offloading 
· Vertical industry factory application
· Short-range high-data rate D2D/V2V communications
· High-throughput IAB/Relay
Deployment Scenarios
At the 3GPP TSG RAN#70 meeting, TR 38.913, the Study Item description on "Scenarios and Requirements for Next Generation Access Technologies", was approved. In this contribution, we combined with the previous work to discuss the deployment scenarios above 52.6GHz.
Moreover, in order to describe these deployment scenarios for applied above 52.6GHz, then some high-level descriptions on deployment scenarios should be considered in the SI. While, it is assumed that more detailed attributes and simulation parameters should be defined in the level of work group or potential study item in the Rel-17 or later.
Most deployment scenarios with supporting above 52.6GHz should be low mobility and high data rate, where the mobility demand is not very high, e.g., urban areas, outdoor hotspots , indoors and so on. In these scenarios, very high data rate can be supported. 
a) Indoor hotspot
Generally, in indoor hotspot scenario, the main challenge is ultra-high speed data transmission and dense users/connected equipments for eMBB usage. “Around 70GHz” (A range of bands from 66 GHz – 86 GHz identified for WRC-19) is considered as one of candidate carrier frequency in Indoor hotspot deployment scenario of TR 38.910. Therefore, similar attributes can be reused above 52.6GHz’s, such as up to 1GHz system bandwidth, 20m ISD, 256 and 32 antenna elements for BS and UE respectively. 
b) Dense Urban
Similar with indoor hotspot deployment scenario, the high requirement of capacity and UE density are the key features of dense urban scenario. However it should be figure out that transmission with ultra-high speed data are mostly LOS in micro layer, which means all of outdoor users in the deployment scenario beyond 52.6GHz, because of its channel characteristics. Both 200m ISD in macro layer and at least 3 micro TRxPs per macro are assumed in this deployment. The number of antenna element is the same as that in indoor spot. Worth to mention that 100% outdoor UE with pedestrian distribution is proposed in dense urban, because penetration loss is much larger on frequency beyond 52.6GHz, and severely degrades system performance. 
c) Urban micro
In the Urban micro deployment scenario, the sparse environment with no closely spaced high buildings are described , such as park areas, university campuses, stadiums, outdoor festivals, city squares or even rural areas, as transmitted with mostly LOS is mainly typical in the deployment scenario. ISD 100m and 100% outdoor UE with pedestrian distribution are assumed as a typical setting of this scenario.
d) Indoor D2D 
In this deployment scenario, usually the low cost device is involved, so the transmit power is lower and the antenna elements is much smaller compared with regular UE. The distance between the communicating devices is likely less than 5m and the typical device is pedestrian in this deployment. The system bandwidth varies depending on the particular services/application.

Proposal 2: the following deployment scenarios should be considered for the bands above 52.6GHz:
· Indoor hotspot
· Dense Urban
· Urban micro
· Indoor D2D

We also suggest that showing the mapping relationship between use cases and deployment scenarios to clear availability of above 52.6GH.
Table 1 Use cases and deployment scenarios correspondence
	Deployment scenarios
	Use cases

	Indoor hotspot
	Data-mass traffic in hotspot,
Mobile data offloading,
Vertical industry factory application

	Dense Urban
	Data-mass traffic in hotspot,
Mobile data offloading
High-throughput IAB /Relay

	Urban micro
	Data-mass traffic in hotspot,
Mobile data offloading
High-throughput IAB /Relay

	Indoor D2D
	Short-range high-data rate D2D communications,



Conclusion
This contribution provides our discussions on NR potential use cases and deployment scenarios beyond 52.6GHz. We have made the following proposals 
Proposal 1: the following use cases should be considered for bands above 52.GHz:
· Data-mass traffic in hotspot
· Mobile data offloading 
· Vertical industry factory application
· Short-range high-data rate D2D/V2V communications
· High-throughput IAB/Relay

Proposal 2: The following deployment scenarios should be considered in frequencies range from 52.6GHz to 114.25GHz 
· Indoor hotspot
· Dense Urban
· Urban micro
· Indoor D2D
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