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Abstract:  This contribution presents two indoor and hotspots use cases and potential requirements for enhanced mobile broadband scenario.
This contribution presents two typical indoor and hotspots use cases for enhanced mobile broadband scenario, and proposes the use cases to be adopted by the SMARTER TR. 
Background
In 3GPP SA1 #69 meeting, the SMARTER project was approved with the aim to develop high-level use cases and to identify the related high-level potential requirements to enable 3GPP network operators for their needs to support the new services and market.
Meanwhile, in the latest version of ITU-R WP5D working document, section 3.3 “Usage scenarios for future IMT for 2020 and beyond”, three types of usage scenarios are identified for the future IMT which include “Enhanced Mobile Broadband (MBB)”, “Ultra-reliable and low latency communications”, and “Massive machine type communications”.

IMT-2020(5G), which is an advanced research wireless communications group in China, proposes to further partition the enhanced MBB scenario into two sub-scenarios, i.e., “Seamless wide-area coverage” and “hotspot and high data rate” due to different potential requirements between them.
When examining the MBB scenarios by looking ahead toward 2020 and beyond, human-oriented communications with a focus on user experience would be the key objective for future mobile internet to provide the evolution for personal communication, and to provide users with ultimate experience through more immersive services such as augmented reality, virtual reality, ultra-high-definition (UHD) 3D video, 3D print, and mobile cloud. These new kinds of services will lead to enormous traffic demands for future mobile internet. For example, with a hundred-fold compression, the transmission of 8K (3D) video will require a transmission rate close to 1Gbps. Besides the data rate challenge, services such as augmented reality, desktop cloud, and online gaming will also generate stringent requirements for the so-called “imperceptible latency”.  Furthermore, with more volumes of individuals and office data to be stored in the cloud, massive data activity, such as 3D print, will require transmission rates to be comparable to that of optical fiber communications, which will results in enormous traffic overhaul for mobile communications networks particularly in hotspot areas.
When referring to the White paper “5G Vision and Requirements”, it is estimated that the global mobile data traffic will grow by more than 200 times from 2010 to 2020, and by nearly 20,000 times from 2010 to 2030. In China, the growth factors are projected to be even higher, with mobile data traffic is expected to grow by more than 300 times from 2010 to 2020 and by more than 40,000 times from 2010 to 2030. For mega cities and hotspots in China, the growth of mobile data traffic will exceed the projected growth rate for entire China. For example, from 2010 to 2020 in Shanghai, the mobile data traffic is projected to grow by 600 times. In Beijing and over the same time span, it is estimated that hotspot traffic may grow by up to 1,000 times.
Following examples are the typical indoor and hotspots scenarios:

· Office in cities, 

· Dense Urban Area,

· Stadium
· Big gathering outdoor
· Train station
· Shopping mall
· Airport

· Train coach
The above scenarios are characterized by high data rate with low mobility. User experienced data rate is expected with very high e.g. Gbps level and meanwhile in the hot spot area, the whole traffic volume will be at least the level of Tbps/ k㎡. These requirements will pose significant challenges to the future mobile internet 
This contribution proposes the typical indoor and hotspots scenarios for high data rate to be included in the SMARTER study. 

x.1
Mobile broadband for indoor scenario
x.1.1
Descriptions of typical use case in office scenario
Describe what the use case intends to achieve. Reference industry white paper if applicable. 

In office scenario, the users and their serving nodes are expected to be deployed indoor. The coverage area per each serving node is small. Ideal backhaul
 infrastructure should be available and could be optimized. 
Users frequent upload and download data from company’s servers and they are varies in sizes which could be upto tera-bit of data.  Real-time video meet within the campus and/or over the internet would be the norm.  The productivity is dependent on the efficiency of the system response time and reliability. 
[image: image1.png]


 

x.1.2
Potential Service Requirements

Provide draft requirements to realise the use case. Reference industry white paper if applicable.

In this kind of scenario, the system shall support:

· User experienced data rate at Gbps of level; 
· the whole traffic volume will be at least the level of Tbps/ k㎡; and
· User’s Peak data rate at tens of Gbps; 
· Very low latency for user experienced data exchange.
· More reliably transmission for user data in office use case.
When referring to 3GPP TR 36.913 v12.0.0, the above service requirements in office use case couldn’t be handled by existing 3GPP system and it imposes significant challenges to the SMARTER system.

x.1.3
Potential Operational Requirements

Provide draft requirements to realise the use case.  Reference industry white paper if applicable. 
In term of network operation and deployment for this use case, the potential requirements are as follow:

· Greatly decreasing the complexity and cost of reliable network deployment and upgrade, while providing higher network capacity and better indoor coverage although the system can be co-existence of multiple radio access technologies, TDD and FDD etc. 
· Have a flexible and scalable system to adapt to the diverse needs of users and services

· Provide a variety of network security system to meet the needs of all types of devices and services of mobile internet and IoT.
· Make flexible and efficient use of various spectrum resources, including paired and unpaired spectrum, re-farmed spectrum and new spectrum, low-frequency and high-frequency bands, and licensed and unlicensed bands
· Significantly increased energy efficiency in indoor use cases. 
x.2
Mobile broadband for hotspots scenario
x.2.1
Description of use case in Dense Urban Area scenario
Describe what the use case intends to achieve. Reference industry white paper if applicable. 

In dense urban area, users can be either indoor or outdoor. The coverage area is wider than the office scenario. Backhaul availability would be one of the key issues in this scenario, especially if the backhaul is wired. Self wireless backhaul can also be considered which allows flexible deployment of serving nodes and potentially reduces the cost of the networks. Precise network planning would be difficult, considering the deployment cost, backhaul capacity and scalability etc.  Random or semi-random network planning should be considered.
Given it is dense urban area, dependent on time of day (e.g. morning, evening, weekday vs. weekend etc.) and the location(e.g. shopping mall, downtown street), there could be high volume and high capacity multi-media traffic upload and download towards internet as well as D2D communications. The traffic volume per cell is very large.
Meanwhile when a user is indoor, it is either stationary or nomadic; however, when a user is outdoor, it may travel at lower speed.
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x.2.2
Potential Service Requirements

Provide draft requirements to realise the use case. Reference industry white paper if applicable.

In this kind of scenario, the system shall support following service requirements:

· User experienced data rate at Gbps of level while moving in lower speed; 
· the whole traffic volume in the area will be at least the level of Tbps/ k㎡; 
· User’s Peak data rate at tens of Gbps while moving in lower speed; 
When referring to 3GPP TR 36.913 v12.0.0,  the above service requirements couldn’t be handled by existed 3GPP system and it imposes significant challenges to the SMARTER system.
x.2.3
Potential Operational Requirements

Provide draft requirements to realise the use case.  Reference industry white paper if applicable. 

In term of network operation and deployment, the potential requirements are as follow:

· Greatly decreasing the complexity and cost of reliable network deployment and upgrade, while providing higher network capacity and better indoor coverage although the system can be co-existence of multiple radio access technologies, TDD and FDD etc.
· Support flexible and efficient backhaul especially outdoor.
· Have a flexible and scalable system to adapt to the diverse needs of users and services

· Provide a variety of network security solutions to meet the needs of all types of devices and services of mobile internet and IoT.
· Make flexible and efficient use of various spectrum resources, including paired and unpaired spectrum, re-farmed spectrum and new spectrum, low-frequency and high-frequency bands, and licensed and unlicensed bands
· Significantly increased energy efficiency in the indoor and hotspot scenarios. 
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� An ideal backhaul is defined as latency less than 2.5 microseconds and a throughput of upto 10Gbps. All other types of backhaul are non-ideal.





