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3
Justification

3.1
Background
The increase in mobile data traffic and the demand for more spectrum has created a need for more flexibility in allocation and usage of spectrum. The interest among operators and regulator to explore the possibilities to enable sharing of spectrum has resulted in ECC Report 205 on Licensed Shared Access and ETSI RRS defined system requirements for operation of mobile broadband services in 2300 – 2400 MHz band under Licensed Shared Access (LSA), ETSI TS 103 154.
LSA is a new licensing method that allows current spectrum owners (Incumbents) to share their spectrum with Mobile Network Operators (LSA Licensees) according to this regulatory framework (sharing framework) issued by a National Regulatory Authority (NRA). The advantage of LSA is that QoS is supported even with that shared spectrum. This is achieved with help of protection measures, for example the definition of protection, exclusion and restriction zones by the incumbent.

An example of LSA functional blocks and interactions is given in the ECC Report 205 and shown on the Figure 3.1-1 below.
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Figure 3.1-1: An example of LSA functional blocks and interactions 

3.2
Current status of LSA standardization

The ETSI RRS (Reconfigurable Radio Systems) group has been selected to define the technical realization for sharing spectrum under LSA. ETSI RSS recently has agreed on the system requirements (ETSI TS 103 154), has started in January 2014 with system architecture (ETSI TS 103 235) work for the LSA system and would be ready to send a LS to 3GPP to inform about their results. This can be expected to happen in December 2014.

3.3
Reference architecture

The LSA Architecture reference model defined in ETSI TS 103 235 shown in Figure 3.3-1 and consists of two Logical Elements:  LSA Repository (LR) and LSA Controller (LC).
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Figure 3.3-1: LSA Architecture Reference Model

The LSA Repository: The LR has interfaces to the NRA, the incumbent, which is the owner and primary user of the LSA spectrum, and the LSA Controller. The LR supports the entry and storage of information describing Incumbent’s usage and protection requirements ETSI TS 103 154. It is able to convey the related availability information to authorised LSA Controllers, and is also able to receive and store acknowledgement information received from the LSA Controllers. The LR also provides means for the NRA to monitor the operation of the LSA System, and to provide the LSA System with information on the Sharing Framework and the LSA Licensees. 
LSA Controller: The LC is located within the LSA Licensee’s domain, and enables the LSA Licensee to obtain spectrum resource availability information from the LR, and to provide acknowledgment information to the LR. The LC interacts with the Licensee’s MFCN in order to support the mapping of availability information into appropriate radio transmitter configurations, and receive the respective confirmations from the MFCN.
Reference Points:

LSA1: Reference point between LR and LC. 

LSA2: Reference point for Administration/NRA interaction with the LR.

LSA3: Reference point for Incumbent interaction with the LR.

The LSA Controller is located in the Licensee’s domain (MNO). While the interface LSA1 between LSA Repository and LSA Controller will be standardized by 3GPP, it is foreseen that the other interfaces LSA2 and LSA3 are outside the scope for 3GPP.
3.4
Existing Use Cases

In principle, it is possible to distinguish between static sharing scenarios and dynamic sharing scenarios. Spectrum that is provided via a static sharing scenario is comparable to dedicated licensed spectrum with a fixed set of usage rules. Spectrum that is provided via a dynamic sharing scenario allows an Incumbent to steer the availability of the shared spectrum over time, i.e. the LSA Licensee can use the shared spectrum only according to the availability information. In both cases, mechanisms are needed to control and guarantee that interference requirements from Incumbent are met. Even if the spectrum availability control mechanisms are predefined between MNO and incumbent, solutions for dynamic spectrum sharing and static spectrum sharing need to be investigated by 3GPP. Following use cases are examples that represent typical sharing scenarios for LSA spectrum in the 2.3-2.4 GHz band:

· Use case “Military”
This use case is using predefined areas, in which the LSA spectrum is needed during field exercises. The field exercise and its duration are expected to be known several months before. This means the predefined area will be defined as a reservation zone, where the LSA spectrum is not available for the MNO during the duration period of the field exercise. Due to the fact that all details are predefined, it is considered as a semi-static sharing scenario. The LSA spectrum resources outside the reservation zone may be shared statically. 

· Use case “Programme Making and Special Events (PMSE)”
Most PMSE use cases are similar to the use case military, because of the pre-planned character of such events (e.g. music festival or sport events), but there are also use cases like wireless cameras that require to deal with more dynamic spectrum sharing. For example a broadcast team as a PMSE user plans and reserves for a TV report needed spectrum in a specified location for a specified time. These reservations including the PMSE specifics needs to be covered by the LSA Repository and the regulatory framework definitions, i.e. there is no need for the MNO to know any PMSE details.

Common to both use cases is that LSA spectrum is either shared statically or semi-statically, i.e. the MNO knows in advance including the different availability states in dynamic sharing scenarios when and where the LSA spectrum can be used.
4
Objective

The objective of this study is to identify how the LSA Controller and reference point LSA1 defined in ETSI TS 103 235 may fit into the 3GPP reference architecture defined in 3GPP TS 32.101 and if any changes in the 3GPP SA5 specifications will be necessary to satisfy the requirements defined in ETSI TS 103 154.
To study:

· How to address the requirements and solutions developed in ETSI RSS, TS 103 235, within the 3GPP Network Management Architecture.
· The definition of LSA Controller in the management reference model.

· The definition of LSA1interface.

· Whether or not the Itf-N is affected.

· How the solutions and requirements developed in ETSI RRS support the requirements on a 3GPP defined solution for a global market.

· How to support static and semi-static spectrum sharing use cases and requirements in the scope of 3GPP SA5.
SA5 will cooperate with ETSI RRS, 3GPP RAN WGs and 3GPP SA3 as necessary.
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