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Decision/action requested

Discuss a proposal for including OAM support for SAS
2
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Rationale
The current spectrum sharing technology as a regulation tool are divided in two specific instantiations: the Licensed Shared Access (LSA) in the European context in 2.3-2.4 GHz and Spectrum Access System (SAS) in the US context in 3.55-3.7 GHz. The following figure shows the SAS national architecture from WinnForum [2] that is used as the base to describe OAM and SAS interaction.
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This contribution proposes the OAM support for SAS to be included to TR 32.855 [3].
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Detailed proposal
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
EIRP
Effective Isotropic Radiated Power
ESC
Environmental Sensing Capability
LC
LSA Controller

LR
LSA Repository

LSA
Licensed Shared Access

LSRAI
LSA Spectrum Resource Availability Information
MFCN
Mobile/Fixed Communications Network

NRA
National Regulatory Authority

PMSE
Programme Making and Special Events
SAS
Spectrum Access System
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6.2
Interaction between SAS and PLMN

6.2.1
SAS Architecture

The high level SAS architecture is shown in Figure 6.2.1-1. Spectrum management in SAS is designed to not only support spectrum access control mechanisms based on a-priori information, but also to ensure coexistence with incumbent users who are not able to provide any a priori information to a central database [X]. These incumbents are in areas referred to in SAS as “exclusion or protection zones”, which are near coastal areas. For those areas, an Environmental Sensing Capability (ESC) component is added to support spectrum sensing. The decisions on spectrum access for those areas are based on the ESC sensing results. Additionally, there could be incumbents who are willing to report when they will be using the band either directly to the SAS or via a database which has to be accommodated by the SAS. These are referred to as “Informing Incumbent”. 
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Figure 6.2.1-1: SAS Architecture Reference Model 
6.2.2
Reference points to be considered by 3GPP SA5

At a very high level, the SAS entity can be interpreted to be the counterparts of “LSA Controller” and “LSA Repository”. However, due to SAS requirements on interference coordination across multiple networks, the SAS entity will be at least partially located outside of a the Licensee’s MFCN (PLMN in 3GPP SA5 terms) domain.

As showin in shown in Figure 6.2.1-1, the SAS interacts with the ESC, the FCC databases, and the Informing Incumbents. The SAS also 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.
The SAS may be totally outside, partially outside, or partially inside the Licensee’s MFCN domain. The reference point between SAS and Mobile Network Operator's OAM system is in the scope of the study.
6.2.3
Interaction at the EM/DM level

If the mobile operator chooses to be the SAS provider for their devices, then the SAS can be located mostly inside the mobile operator’s domain. The SAS may interact with OAM system at the EM/DM level, as shown in Figure 6.2.3-1 below. 

The SAS has to contain an interface to the following external entities: 
· Other external SAS in the region (Ext SAS shown in the figure) in order to be able to connect to all other SASs serving any area overlapping with the PLMN.

·  The ESC (if available) in order to obtain sensing data, and the informing incumbents (if available).
The SAS in the PLMN then propagates the decision on spectrum access to other network elements. The SAS in the PLMN has to be certified by the FCC to operate as a SAS, but can serve only its customers. The interface between the SAS and the EM/DM will need to be standardized.
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Figure 6.2.3-1: Interaction between SAS and DM

Optionally the SAS may be a part of the EM/DM as shown on the Figure 6.2.4-2 below. In this case, the EM/DM could implement the SAS functionality. The internal interaction between the EM/DM components and SAS component would be out of scope of standardization.
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Figure 6.1.3-2: SAS as part of the EM/DM

6.2.4
Interaction at NM Level

The SAS may interact with OAM system at the NM level. SAS could be implemented as a separate entity within the operator’s domain, as it is shown in Figure 6.2.4-1. 
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Figure 6.2.4-1: SAS within Operator Domain as Separate Entity
In this case, the interface between the SAS and the NM will need to be standardized. 
The benefits of this architecture include:

1. SAS is a separate entity within the operator’s network. The SAS needs to be certified by the FCC and this architecture allows the SAS to be extracted as a separate entity for certification.

2. It allows for independent vendors and SAS providers to provide SAS solutions without the necessity to engineer the NM.

3. The SAS entity can easily be extended to be a spectrum management entity that can also perform the functions of LC in the LSA framework. Such an architecture also allows the framework to be extended to support other sharing rules in different countries as they are formulated.

Optionally the SAS may be located entirely within the NM, as shown in Figure 6.2.4-2. The SAS also needs to be certified by the FCC in this case. No standardization is needed in the internal interaction between the NM component and SAS component. 
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Figure 6.2.4-2: SAS within Operator Domain within NM
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