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1
Decision/action requested

The group is asked to discuss the presented Use Cases and agree their inclusion in the TR.
2
References

[1]
S5-153024: "Raporteur report for Study on OAM support for Licensed Shared Access (LSA)"

[2]
3GPP Draft TR 32.855 V0.2.0: "Study on OAM support for Licensed Shared Access (LSA)"

[3]

ETSI TS 103 235 V0.0.9: "Reconfigurable Radio Systems (RRS); System Architecture and High Level Procedures for operation of Licensed Shared Access (LSA) in the 2300 MHz-2400 MHz band"
[4]
ETSI TS 103 154 V1.1.1: "Reconfigurable Radio Systems (RRS); System requirements for operation of Mobile Broadband Systems in the 2 300 MHz - 2 400 MHz band under Licensed Shared Access (LSA)"
3
Rationale

According to the way forward agreements at 3GPP SA5#101 documented in [1], the group agreed to evaluate the flows documented currently in ETSI TS 103 235 [2] as potential triggers for interactions between LC and OAM. The present contribution intends to list the ETSI RRS agreed flows on LSA1 reference point and analyze them in relation with interaction between LC and OAM as end-to-end Use Cases.
The procedure flows related to the LSA operation (LSRAI Request, LSRAI Notification, LSA Confirmation) have been recently revisited by the ETSI RRS and may have been changed in the latest draft of [3] not yet publicly available or shared with 3GPP SA5. LS to ETSI RRS asking to share the latest agreements on the LSA flows may be appropriate before these are analyzed in 3GPP SA5.
4
Detailed proposal

	1st Modified Section


4.1
Bandwidth expansion for mobile network operator

4.1.1
High level Use Case description
ETSI RRS TR 103 113 [4] section 7.1.2 contains the following Use Case description:

A mobile network operator operating LTE in a licensed band in a region applies for an individual authorization to use radio frequencies within the 2300 - 2400 MHz frequency band in the same region to use a portion of this band under the LSA regime for LTE.

The application for the authorization may include (but are not limited to) the geographical region and the time period in which the mobile network operator plans to access the allowed portion of the band. The administration/National Regulatory Authority, which has the sole responsibility of granting such individual authorization, plays a key role in determining with relevant stakeholders (i.e. incumbent user and the mobile operator) the conditions of the LSA sharing framework including sharing options and modalities. The conditions to use the spectrum may be made available in an information repository that may be accessed by the mobile network operator's Operation, Administration and Maintenance system (OAM).

The mobile network operator also operates LTE in a licensed band in the said region and provisions the same or additional base stations to support the authorized portion of the 2300 - 2400 MHz band.

At the appropriate time indicated by the information repository, the mobile network operator's OAM system instructs the relevant base stations to enable transmission in the allowed portion of the 2300 - 2400 MHz band. With this availability of new spectrum, load balancing algorithms in the Radio Access Network will make use of these new resources and transfer devices to the new band based on need.

When the granted time period for the operation in the authorized portion of the 2300 - 2400 MHz band expires, the mobile network operator's OAM system instructs the relevant base stations to disable transmission in the allowed portion of the 2 300 - 2 400 MHz band. The load balancing algorithms in the Radio Access Network will ensure that devices are transferred back to the licensed band.
4.1.2
End-to-end Use Cases derived from LSA1 procedures

4.1.2.1
Overview

ETSI RRS TS 103 235 [3] defined several high level procedures and procedure flows on LSA1 interface. From the LC to OAM interaction perspective currently studied in 3GPP SA5, these flows may be seen as external triggers or as being triggered. This section analyzes the procedure flows on LSA1 and, where appropriate, derives end-to-end Use Cases that may be in the scope of 3GPP SA5 specifications.
4.1.2.2
LC Registration

According to section 5.2.1 of [3], the purpose of registration procedure shown on Figure 4.1.2.2-1 below is to register the LC with an LR.
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Figure 4.1.2.2-1: Registration Procedure (Figure 5-1 in [3])

The OAM may trigger the LC registration procedure based on the results of Network Planning. The inputs to Network Planning may include, but are not limited to: information about sharing arrangement (exchanged between Licensee and Incumbent), LSA license, eNB availability, coverage data, capacity data, etc… Figure 4.1.2.2-2 below shows the LC Registration Procedure triggered by OAM system.
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Figure 4.1.2.2-2: LC Registration Procedure triggered by OAM system

Other scenarios where LC registration procedure may be needed could be the deployment of a new LC within operator's network, or a re-registration required after s/w update.
4.1.2.3
LC Deregistration

According to section 5.2.2 of [3], the purpose of deregistration procedure shown on Figure 4.1.2.3-1 below is to deregister the LC with an LR.
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Figure 4.1.2.3-1: Deregistration Procedure (Figure 5-2 in [3])

The OAM may trigger the LC registration procedure when the license for the Spectrum Resource expires, the network is reconfigured (Licensee stopped using the shared spectrum resource) and there is no more need to receive the LSRAI from the LR. Figure 4.1.2.3-2 below shows the LC Registration Procedure triggered by OAM system.
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Figure 4.1.2.3-2: LC Deregistration Procedure triggered by OAM system

Other scenarios where LC deregistration procedure may be needed could be the decommissioning of a LC (assuming that there is more than one LC) within operator's network, or a re-registration required after s/w update.
4.1.2.4
LC Operation Start-up
According to section 5.3.1 of [3], the purpose of the LC Start-up procedure flow shown on Figure 4.1.2.4-1 below is to trigger the LC to start the LSA operation and to request for initial LSA spectrum resource availability information.
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Figure 4.1.2.4-1: LC Operation Start-up (Figure 5-9 in [3])

The OAM may trigger the LC Operation Start-up procedure based on the results of Network Planning and/or SON. The LSRAI received from LC may be used for network reconfiguration and network operation Figure 4.1.2.4-2 below shows the LC Operation Start-up procedure triggered by OAM system and the LSRAI received from LC being used for network reconfiguration and network operation.
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Figure 4.1.2.4-2: LC start-up Procedure triggered by OAM system

4.1.2.5
Connectivity Check Notification

According to section 5.2.6 of [3], the purpose of the LR-initiated Connectivity Check Notification procedure shown on Figure 4.1.2.5-1 below is to allow the LR to test the connectivity with any registered LC.
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Figure 4.1.2.5-1: Connectivity Check Notification Procedure (Figure 5-6 in [3])

The connectivity check triggered by LR may trigger the end-to-end connectivity check (e.g. LC to OAM and beyond). However, according to the current agreements in ETSI RRS (requirement R-FUNC-GRA-01 in [4]), the operator is not required to provide any failure information of such end-to-end connectivity check back to the LR. Figure 4.1.2.5-2 below shows a possible end-to-end connectivity check triggered by the LR connectivity check notification procedure.
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Figure 4.1.2.5-2: End-to-end connectivity check triggered by LR Connectivity Check Notification

4.1.2.6
Connectivity Check Request

According to section 5.2.7 of [3], the purpose of the LC-initiated Connectivity Check Request procedure shown on Figure 4.1.2.6-1 below is to allow the LC to test the connectivity with the LR.
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Figure 4.1.2.6-1: Connectivity Check Request Procedure (Figure 5-7 in [3])
The OAM may initiate the LC to LR Connectivity Check procedure. The results of connectivity check may return more results than just connectivity to the LR - this information should be forwarded to the OAM by LC. Based on the result of LC-LR connectivity check, OAM may perform certain actions (e.g. Network Reconfiguration if connectivity to the LR is lost). Figure 4.1.2.6-2 below shows the connectivity check request procedure triggered by the OAM with possibility for the connectivity check result to trigger the Network Reconfiguration.
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Figure 4.1.2.6-2: LC-LR Connectivity check triggers Network Reconfiguration

	End of Modifications
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