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Use Cases

5.x
Flexible spectrum access
5.x.1
Description

In dense urban areas, mobile traffic volume in a region may undergo dynamically changes during the day because of rush hours or some special events happened in that region. When the traffic demand in a region is extremely high so that more spectrum is required to provide extra capacity, the mobile broadband shall have the flexibility to temporally provision more spectrum in the region, in order to guarantee users’ quality of experience. The extra spectrum can be obtained from utilization of higher frequency bands (such as mm-waves), from intra-operator spectrum reallocation including flexible duplexing, inter-operator spectrum sharing, application of such solutions as License Shared Access (LSA) from incumbent spectrum owners or Spectrum Access Systems (SAS), or other methods. 
Efficient application of such scheme will be possible only then when mobile network operator will possess enough spectrum opportunities to guarantee reliable backhaul and fronthaul connection, depending on the operator’s network infrastructure. The ability to flexible, yet precise spectrum control and management also in the context of x-haul is important to ensure realization of the Service-Licence-Agreements (SLA) to the operator’s clients. 

Authorised spectrum access (ASA) can provide a competitive advantage for an operator in today’s rash business environment. The integrated device, (mobile or standalone), will play the role of a hot spot for users nearby to the main user for using any unused spectrum. The control of the spectrum will be managed by the operator so that the main user will always experience the expected quality of service. 

Furthermore, although much effort is and will be put on harmonization of spectrum usage around the world in the upcoming WRC15/19 conferences, it is the national regulator who defines the detailed rules of spectrum usage in given region. Moreover, special spectrum usage templates can be defined due to the realization of, e.g., specific mass event (such as visit of the VIP or organization of the mass sport contests), where many mobile users will request for high-quality up-link broadband services, services which may be provided while using the downlink FDD frequency channel.

In other cases, like industrial control, is requested a low amount of high quality licensed bi-directional spectrum which can be provided in the un-used time-frequency resources of the FDD uplink channel. 
Some examples of flexible duplexing, as TDD DL only or TDD or DL only in the uplink FDD frequency channel were already addressed in RAN studies. Their applicability is conditioned by the national regulations and by the ability to manage the interference within an operator deployment and in some cases also between operators.
The combined use by an Operator of 3GPP-defined RAN lower layers over the power lines and wireless medium will increase drastically the indoor penetration for communicating with utility meters, for example for reporting electricity, gas or water consumption. An operator can use the spectrum allocated for power line communications or its licensed spectrum, preferably in under 1GHz bands. However power lines may become transmitting antennas and is again needed the interference and spectrum management.
Finally, the Operator can consider application of advances traffic offloading schemes to other 3GPP and non-3GPP networks in order to realize the committed SLAs. Clearly, such offloading can be done for either capacity or coverage, allowing user-centric service delivery.

In consequence, the delivery of flexible spectrum access schemes can be treated as a technical enabler for 5G networks. 

The presence of sophisticated spectrum management and control framework can be good candidate for 5G networks supporting flexible and effective mobile broadband access schemes. The new spectrum access schemes may be relevant to a number of vertical use cases, as identified in this document, as this use case proposes the ability to setup user-centric, service delivery supporting flexible specrum access. 
5.1.2
Potential Service Requirements

The 3GPP system shall support flexible spectrum usage schemes depending on the various metrics and parameters gathered by the operator.
The 3GPP system shall be able to coordinate the spectrum usage to avoid and/or mitigate interferences.

The 3GPP system shall support the fast change of spectrum utilization strategy.
The change of the spectrum utilization strategy shall be in a manner which is transparent to the end user who is interested in having provided a certain level of SLA (i.e. to meet typical 5G KPIs regarding reliability, latency, security or throughput). 

The 3GPP system shall support the flexible spectrum access to prioritize services for emergency situations in public safety scenarios. 
The 3GPP system shall be capable of supporting different spectrum access requirements of multiple tenants in the system.
5.1.3
Potential Operational Requirements

The 3GPP systems shall support fast, reliable and secure communication with other 3GPP (both trusted and non-trusted) networks. 
The 3GPP systems shall be able to provide means for communication between operators for the purposes of spectrum usage coordination.

The 3GPP systems shall support both centralized and distributed operation for coordinating the access to the spectrum. 
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