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1. Introduction
A draft text proposal for capturing use cases and deployment scenarios for frequency beyond 52.6 GHz based on submitted contributions from RAN Plenary #83 was provided [1]. It was agreed to review the draft until RAN Plenary #84.

In this contribution, we provide our comments to enhance the draft text proposal for use cases and deployment scenarios. General comments are listed in Section 2. Detailed comments are provided in Section 3.
2. General comments on the draft text proposal
2.1 Handling of abbreviations
Several abbreviations are spelled out multiple times in the document. But the abbreviations are not necessarily spelled out the first time they appear. Examples include IAB and IIoT.
For millimeter-wave, either mmWave or mmW should be used.

2.2 Handling of exemplary frequency bands and aggregated bandwidth
In Section 5, exemplary carrier frequencies and aggregated system bandwidths are tabulated repeatedly for different deployment scenarios. We suggest the following changes:
· There is no need to list exemplary carrier frequencies for different deployment scenarios. The entire frequency range from 52.6 to 114 GHz can play a role for different deployment cases. It’s up to the network operators to decide the most appropriate use of the frequency and technology.
· Essentially identical exemplary aggregated system bandwidths are repeated in all deployment scenarios. It’s suggested to separate this information before the list of deployment cases to avoid redundant rows in the deployment scenario tables.

3. Detailed comments on the draft text proposal

==================== Start of Text Proposal =====================
[bookmark: _Toc524602723]5	Use Cases and Deployment Scenarios
Editor’s Note: this section will describe envisioned deployment scenarios and uses cases. The deployment scenarios could be new or refinement of the deployments scenarios specified in TR38.913 [4]. The deployment and use cases can be categorized and put into each sub-section.
[bookmark: _Toc524602721]5.1	Use Cases
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 and larger phase noise impairment, 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. The following are uses cases for NR above 52.6 GHz.

a) High data rate eMBB
The use case serves high-definition multimedia and high user density 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. 
The increased demand for high data rates from MBB application in dense urban and indoor hotspots deployments is one of the main drivers for using the spectrum beyond 52.6 GHz. Frequencies above 52.6 GHz are interesting for these use case classes due to vast availability of spectrum. The large availability of spectrum permits system bandwidth of the order of GHz and high spatial reuse. An overview of use cases with high data rate requirements is illustrated in Figure 5.1-1.
[image: ]
Figure 5.1-1: High data rate use cases

The requirements for MBB services, which can be carried out in frequency bands existing above 52.6 GHz, are provided in Table 5.1-1. These services are:
· Indoor hotspot: this scenario covers users/devices in residential/commercial complexes, e.g., offices and homes. The wireless connection of surveillance cameras is an example of an indoor commercial use cases.
· Dense urban: this scenario includes outdoor to outdoor as well as outdoor to indoor coverage. For example, outdoor users in shopping strips and city centers, indoor user in residential/commercial complex, or even users in low speed urban vehicles can be served by gNB. Special provisions need to be made to enable outdoor-to-indoor coverage at these frequencies.
· Provisional hotspots: this scenario covers broadband access in a crowd, e.g., in stadiums or at concerts. In this case, in addition to high density of users, the data rate requirements in the uplink connections are more demanding than the corresponding requirements in the downlink connections as the users are interested in sharing what they see/hear.
Table 5.1-1: Requirements for use cases with high data rate
	Scenario
	Experienced data rate (DL)
	Experienced data rate (UL)
	Area traffic capacity (DL)
	Area traffic capacity (UL)
	Overall user density 
	Activity factor
	UE speed
	Coverage

	Indoor hotspot
	1 Gbps
	500 Mbps
	15 Tbps/km2
	2 Tbps/km2
	250 000/km2
	note 2	Comment by Author: There is no note 2.
	Pedestrians
	Office and residential (note 1) 

	Dense urban
	300 Mbps
	50 Mbps
	750 Gbps/km2

	125 Gbps/km2
	25 000/km2
	10%
	Pedestrians and users in vehicles (up to 60 km/h)
	Downtown

	Provisional hotspots 
	25 Mbps
	50 Mbps
	[3,75] Tbps/km2
	[7,5] Tbps/km2
	[500 000]/km2
	30%
	Pedestrians
	Confined area

	NOTE 1: 	All the values in this table are targeted values and not strict requirements.



b) Mobile data offloading
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. Operators may leverage bands above 52.6GHz to offload data from macro cell at hot spot. In such scenarios, high band may be DC or CA with low band for mobility purposes. Coverage for this scenario may not be chosen as optimization target. 
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.

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.
In today’s home, office and factory, there are lots of cables between devices (e.g., the HDMI cables between the monitors and set-top boxes, cables to connect racks and cabinets in data centers) to provide very high data rate connection. Due to the capability of providing high speed data transmission, frequency band above 52.6 GHz can also be used for this kind of high speed D2D connection, and this cable-less high speed connection is promising to enable new smart home/office/factory applications.

d) 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, and some applications have stringent requirements on safety, security, and privacy. The mmWave technique is quite suited for vertical industry application networks or other private/security networks due to its highly local characteristic and wide band of spectrum.

e) Broadband distribution network
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Figure 5.1-2: PtP and PtMP outdoor fixed broadband transmissions
Today, wireless ethernet networks (ala 802.11 based) offer broadband connectivity to confined outdoor venues such as university campuses, stadiums, malls etc. When operating in ƒ>52.6GHz NR/NR-U should offer feature parity (if not exceed) to such wireless ethernet based networks to serve either as replacement or complimentary network. Here, the expectation is for a single node (e.g. gNB) to offer broadband service (in order of ~>= 20Gbps) to a few fixed (non-mobile) devices (e.g. UE) over a distance of ~300-500m. The resulting network could either be public or non-public. Both point to point, and point-to-multipoint transmissions should be supported.
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Figure 5.1-3: 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. 

f) Integrated access backhaul (IAB)
The use case mainly is applied for backhauling deployment when optical or dedicated wireless backhaul is unavailable or inconvenient. Such backhauling can take advantage from the currently developed NR Integrated Access Backhaul (IAB) where some nodes serve both backhaul and access. 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.
There are already lots of commercial deployments of backhaul applications using the bands above 52.6 GHz. Compared with the lower frequency bands, the abundance of available spectrum can support higher capacity for both wireless access link and backhaul link. Low latency requirement can also be satisfied by NR flexible frame structure.
Where a wired connection is not a feasible option, various wireless technologies e.g. PtP microwave links are used to offer backhaul / relay service. 3GPP Rel-16 offers backhaul / relay service under the IAB umbrella. However, this service is presently limited to ƒ<=52.6GHz. NR/NR-U operating in ƒ>52.6GHz NR/NR-U should extend such capabilities to this higher frequency range. Here, the expectation is for a single node (eg gNB) to offer broadband services to a few devices (e.g. UE) or to offer relay services (up to certain hops) to a few devices (e.g. other nodes) or a combination thereof. The expected coverage range is ~300-500m.
Abundance of mmW spectrum along with the native deployment of massive MIMO or multi-narrow-beam systems in NR creates an opportunity to develop and deploy IAB links. The benefits of IAB are crucial during network rollout and MBB network growth. SA1 has already established service requirements for wireless self-backhauling (TS 22.261, Service requirement for the 5G System, section 6.12.2). These requirements are:
· The 5G network shall enable operators to support wireless self-backhaul using NR and E-UTRA.
· The 5G network shall support flexible and efficient wireless self-backhaul both for indoor and outdoor scenarios.
· The 5G network shall support flexible partitioning of radio resources between access and backhaul functions.
· The 5G network shall support the autonomous configuration of access and wireless self-backhaul functions.
· The 5G network shall support multi-hop wireless self-backhauling to enable a flexible extension of range and coverage area.
· The 5G network shall support autonomous adaptation on wireless self-backhaul network topologies to minimize service disruptions. 
· The 5G network shall support topologically redundant connectivity on the wireless self-backhaul to enhance reliability and capacity, and reduce latency.

g) Factory automation/Industrial IoT (IIoT)
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Figure 5.1-4: IIoT factory robots
This set of use-cases is expected to target indoor industrial automation applications over a distance of ~50-100m, with speed <= 5km/h, and other characteristics such as latency, and packet error rate in accordance with performance requirements mentioned in Annex E of TS 22.261, “Service requirements for next generation new services and markets”.
Industrial IoT is one of the key enablers of cost-efficient industrial mass production with high quality in factory automation. In the factories of the future, static sequential production systems will be more and more replaced by novel modular production systems offering a high flexibility and versatility. This involves a large number of increasingly mobile production assets, for which powerful wireless communication and localization services are required. The corresponding applications are often characterized by very high requirements on the underlying connectivity of the infrastructure, especially in terms of latency and reliability. The challenge with indoor-to-outdoor dampening in mmW bands will, in these scenarios, become a benefit as the band offers good isolation from/to outside world. In such scenarios, controlled interference and the wide spectrum can be utilized to meet high reliability and low latency in a factory. 

h) Augmented reality/virtual reality headsets and other high-end wearables
For high-end augmented reality or virtual reality wearables like glasses, they typically demand large data rate and low transmission power. For AR/VR application, due to small latency requirement, those videos may not be compressed and thus require larger than 10Gbps data rate. They may also have low transmission power since high transmission power would require large battery and increase weight of the wearable. Additionally, augmented reality relies on substantial sensor information to process and resolve the environment.  The higher bandwidths may improve both sensor resolution and reduce latency

i) Intelligent Transport Systems (ITS) and V2X
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. 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). The wide mmW spectrum can be exploited for providing low latency, high reliability, and often high data requirements in various short range ITS and V2X scenarios.
Extended sensors: this service enables the exchange of raw/processed data gathered through local sensors or live video data among vehicles, pedestrians, and V2X application servers. This service helps vehicles to enhance the perception of their environment beyond what their own sensors can detect. This leads to a more holistic view of their local situation.
Precise positioning for automated driving:  automated driving systems require highly resolved and dynamic maps to maneuver the vehicles safely, in particular as a means of providing decimeter localization which is not achieved by typical consumer-grade satellite navigation equipment. Exchanging high definition (HD) dynamic map information between vehicles is required to widen the visibility area of HD maps to enhance positioning accuracy. The V2V/V2X communication targeting automated driving requires high data rate, low latency, high reliability within a communication range of 150-300 m, which can be done in mmW.

j) 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. 	Comment by Author: This seems to be covered by c.
For high-end augmented reality or virtual reality wearables like glasses, they typically demand large data rate and low transmission power. For AR/VR application, due to small latency requirement, those video may not be compressed and thus require larger than 10Gbps data rate. They may also have low transmission power since high transmission power would require large battery and increase weight of the wearable.	Comment by Author: This seems to be covered by h.
Wireless docking at office has attracted much interest for future wireless office environment. For wireless application at smart home and office meeting, data transmission from UE to large screen or projector also needs energy efficient transmission mechanisms. Bands above 52.7 GHz provide great potential for such low latency and high data rate transmission.	Comment by Author: This seems to be covered by c.

k) Data Center Inter-rack Connectivity
[image: ]
Figure 5.1-5: 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. 

l) [bookmark: _Hlk526944396]Smart grid automation
Electricity distribution possesses high requirements on service availability. In power distribution system, while lower frequencies are more suitable for long distance wireless inter-substation communication, short range intra-substation wireless communication can be performed in mmWave. The communication requirements for factory automation and medium and high voltage electricity distribution are summarized in Table 5.1-2.
[bookmark: _Ref527474723][bookmark: _Ref527474722]Table 5.1-2: Performance requirements for low-latency and high-reliability scenarios.
	Scenario
	End-to-end latency
	Jitter
	Survival time
	Communication service availability
	Reliability
	User experienced data rate

	Factory automation
	10 ms
	100 µs
	~0 ms
	99,99%
	99,99%
	10 Mbps

	Electricity distribution – medium voltage
	25 ms
	25 ms
	25 ms
	99,9%
	99,9%
	10 Mbps

	Electricity distribution – high voltage
	5 ms
	1 ms
	10 ms
	99,9999%
	99,9999%
	10 Mbps




m) [bookmark: _Hlk526944462]Redundant network application	Comment by Author: This is covered by k.
In certain applications, in addition to fibre-based communication, a backup network relying on wireless technology can be used to increase maximum communication service availability. 

n) [bookmark: _Toc527474698][bookmark: _Toc527475329][bookmark: _Toc527475404][bookmark: _Toc527539332][bookmark: _Toc528149292][bookmark: _Toc528160227][bookmark: _Toc528160348][bookmark: _Toc528250464][bookmark: _Toc528334317][bookmark: _Toc528334385][bookmark: _Toc527474699][bookmark: _Toc527475330][bookmark: _Toc527475405][bookmark: _Toc527539333][bookmark: _Toc528149293][bookmark: _Toc528160228][bookmark: _Toc528160349][bookmark: _Toc528250465][bookmark: _Toc528334318][bookmark: _Toc528334386][bookmark: _Toc527474700][bookmark: _Toc527475331][bookmark: _Toc527475406][bookmark: _Toc527539334][bookmark: _Toc528149294][bookmark: _Toc528160229][bookmark: _Toc528160350][bookmark: _Toc528250466][bookmark: _Toc528334319][bookmark: _Toc528334387]High positioning accuracy
3GPP systems shall support high positioning accuracy (e.g., error standard deviations of 0.5 m or lower) in both outdoor and indoor deployments. Unlike lower carrier frequencies, where transmission is position agnostic, in mmWave carrier frequencies, positioning information is required to avoid blocking. In addition, positioning information can also enhance the process of beam alignment. Beam-related information can be used to localize a user within a beam or within the intersection of multiple beams, or to enhance positioning accuracy of existing position systems.  In addition, applications that require high positioning accuracy can benefit from a wide bandwidth, which facilitates accurate estimation of the time of arrival (ToA) of signals. Also, the multipath sparsity characteristic of mmW channels, together with narrow beam antenna systems, contribute to improve angle of arrival (AoA) estimation, which can in turn be used to enhance the positioning accuracy.
In automated factories, powerful wireless localization services are often required for low speed moving objects (including indoor and outdoor), which can be performed in mmW systems. For example, on the factory floor, it is desirable to be able to locate moving objects such as forklifts, or parts to be assembled. 
Indoor spaces and dense deployments will benefit from greater spatial resolution allowing operators and private networks to offer new targeted services and solutions.

o) Environmental Sensing
Support for radar applications identifying objects in the environment and their respective motion

p) Private Networks	
Enable easy and cost-effective deployment of industrial private networks including non-public and closed group access

q) Time Sensitive Networks	Comment by Author: Should that be moved to g?

High resolution time synchronization, low delay jitter, guaranteed delay constraints



5.2	Deployment Scenarios
This section describes deployment scenarios applicable for NR operating in above 52.6 GHz. The listed deployment scenarios are indoor hotspot, dense urban, urban micro, urban macro, rural, factory hall, and indoor D2D scenario. Table 5.2-1 describes potential relationship between described use cases in Section 5.1 and listed deployment scenarios.
Table 5.2-1: Potential relationship between use cases and deployment scenarios
	Deployment scenarios
	Use cases

	Indoor hotspot
	High data rate eMBB, Mobile data offloading, Vertical industry factory application, Augmented reality/virtual reality headsets and other high-end wearables, Wireless Display Transfer, High positing accuracy, Environmental Sensing, Private Networks, Time Sensitive Networks

	Dense Urban
	High data rate eMBB, Mobile data offloading, Integrated access backhaul (IAB), Augmented reality/virtual reality headsets and other high-end wearables, High positing accuracy, Environmental Sensing, Private Networks, Time Sensitive Networks

	Urban Micro
	High data rate eMBB, Mobile data offloading, Broadband distribution network, Integrated access backhaul (IAB)

	Urban Macro
	Broadband distribution network, Integrated access backhaul (IAB), Redundant network application

	Rural
	Broadband distribution network, Integrated access backhaul (IAB), Redundant network application

	Factory Hall
	Vertical industry factory application, Data center inter-rack connectivity, Factory automation/Industrial IoT(IIoT), smart grid automation

	Indoor D2D
	Short-range high-data rate D2D communications, Augmented reality/virtual reality headsets and other high-end wearables




[bookmark: _Toc519780343]5.2.1	Indoor hotspot
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 5.2.1-1.
Table 5.2.1-1: Attributes for indoor hotspot
	Attributes
	Values or assumptions

	Carrier Frequency	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.
	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



[bookmark: _Toc519780344]5.2.2	Dense urban
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 5.2.2-1.
Table 5.2.2-1: Attributes for dense urban
	Attributes
	Values or assumptions

	Carrier Frequency
	For mobile UEs, around 62 GHz (Between 57 ~ 66 GHz) 	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.
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, 100% outdoor (3km/h)
For fixed UE/IABs, 100% outdoor (>3km/h)




5.2.3	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. Some attributes that could be used for evaluation purposes are listed in Table 5.2.3-1.
Table 5.2.3-1: Attributes for urban micro
	Attributes
	Values or assumptions

	Carrier Frequency
	For mobile UEs, around 62 GHz (Between 57 ~ 66 GHz)	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.
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
	100m

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




[bookmark: _Toc519780346]5.2.4	Urban macro
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 5.2.4-1.
Table 5.2.4-1: Attributes for urban macro
	Attributes
	Values or assumptions

	Carrier Frequency
	For fixed UE/IABs, around 74 GHz or Around 84 GHz	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.

	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




[bookmark: _Toc519780345]5.2.5	Rural
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 5.2.5-1.
Table 5.2.5-1: Attributes for rural scenario
	Attributes
	Values or assumptions

	Carrier Frequency
	For fixed UE/IABs, around 74 GHz or Around 84 GHz	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.

	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	Comment by Author: Are these ISDs really realistic? Are they considered for FR2? Is the rural use case really relastic?
ISD 2: 5000m

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




5.2.6	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 5.2.6-1.
Table 5.2.6-1: Attributes for factory hall
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 62 GHz (Between 57 ~ 66 GHz) 	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.

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





5.2.7	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. Some attributes that could be used for evaluation purposes are listed in Table 5.2.7-1.
Table 5.2.7-1: Attributes for Indoor D2D
	Attributes
	Values or assumptions

	Carrier Frequency
	Around 62 GHz (Between 57 ~ 66 GHz) 	Comment by Author: Please see our general comments on handling of exemplary frequency bands and aggregated bandwdith in subsection 2.2.

	Aggregated system bandwidth
	Around 62 GHz: Up to 12GHz (TDD DL+UL)

	Layout
	TBD

	ISD
	TBD

	User distribution and UE speed
	100% indoor (> 3 km/h) 




---------- unchanged text omitted -----------
=================== End of Text Proposal ========================
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