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1
Decision/action requested

Agree the proposed changes in the LSA TR.
2
References

[1]
3GPP TR 32.855 v0.4.0 Study on OAM support for Licensed Shared Access (LSA)
3
Rationale

List the advantages and disadvantages for the solutions for network reconfiguration with functional split between LC and OAM, where "OAM" can be DM/EM or NM:
1) Network reconfiguration and LSRAI processing performed by the "OAM"

2) Network reconfiguration and LSRAI processing performed by the LC.

4
Detailed proposal

It is proposed to include the following revision-marked text in the LSA TR 32.855 [1]

	First modification


6.2
Functional split between LC and OAM

6.2.1
Alternative 1: network reconfiguration performed within the OAM
6.2.1.1
Overview

In this alternative, the OAM is responsible for processing LSRAI, and reconfiguring the network accordingly.

As specified in [3], the LSRAI is sent by the LR to the LC. The LC forwards the LSRAI received from LR to the OAM, Using this information, the OAM determines which cells are allowed to emit, as well as the allowed parameters (e.g., TX power) for those cells.
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Figure 6.2.1.1-1: Overview of alternative 1
6.2.1.2
Functional split

Editor's note: TBD
6.2.1.3
End-to-end Use Cases derived from LSA1 procedures
6.2.1.3.1
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.

Editor's note: The OAM and OAM system terms in these end-to-end Use Cases are agnostic of a particular functional block defined in the management reference model. The appropriate functional block(s) will be identified later in the study. 
6.2.1.3.2
LC Registration

According to section 5.2.1 of [3], the purpose of registration procedure is to register the LC with an LR.

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 6.2.1.3.2-1 below shows the LC Registration Procedure triggered by Network Planning.
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Figure 6.2.1.3.2-1: LC Registration Procedure triggered by Network Planning

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.
6.2.1.3.3
LC Deregistration

According to section 5.2.2 of [3], the purpose of deregistration procedure is to deregister the LC with an LR.

The OAM may trigger the LC deregistration procedure when the license for the Spectrum Resource expires, the network is reconfigured (Licensee stopped using the shared spectrum resource). Figure 6.2.1.3.3-1 below shows the LC Registration Procedure triggered by OAM system.
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Figure 6.2.1.3.3-1: 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.
6.2.1.3.4
Connectivity Check Notification

According to section 5.2.6 of [3], the purpose of the LR-initiated Connectivity Check Notification procedure is to allow the LR to test the connectivity with any registered LC.

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 6.2.1.3.4-1 below shows a possible end-to-end connectivity check triggered by the LR connectivity check notification procedure.
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Figure 6.2.1.3.4-1: End-to-end connectivity check triggered by LR Connectivity Check Notification

6.2.1.3.5
Connectivity Check Request

According to section 5.2.7 of [3], the purpose of the LC-initiated Connectivity Check Request procedure is to allow the LC to test the connectivity with the LR.

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 6.2.1.3.5-1 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 6.2.1.3.5-1: LC-LR Connectivity check triggers Network Reconfiguration

6.2.1.4
Evaluation


It is assumed that, in this context, "OAM" can mean DM/EM or NM.
Advantages with the description of "Reconfiguration performed within OAM" if reconfiguration is performed within NM:
1) NM level applications (including the existing planning tools) can be used and the activities to use the shared spectrum resource are part of the existing processes of managing the RAN.
2) The radio planning tool location is not changed.

3) Existing entities/tools that use the radio planning tool are unchanged. 

Disadvantages with the description of "Reconfiguration performed within OAM" if reconfiguration is performed within NM:
1) -
Advantages with the description of "Reconfiguration performed within OAM" if reconfiguration is performed within DM/EM:
1) -
Disadvantages with the description of "Reconfiguration performed within OAM" if reconfiguration is performed within DM/EM:
1) The operator's NM is bypassed, which might mean that the NM does not know which cells are using which frequency, if the cells are taken into operation, or if statistic measurements should be subscribed for them, etc.
2) The "OAM" can need to spread the cell configuration to several places, which can imply synchronization problems. 
3) The LSRAI data needs to be synchronised with the cellular data in the NM, which means that the new frequencies will not be fully operational until the NM has configured the surrounding cells.
6.2.2
Alternative 2: network reconfiguration performed within the LC
6.2.2.1
Overview

In this alternative, the LC is responsible for processing LSRAI, and reconfiguring the network accordingly.

As specified in [3], the LSRAI is sent by the LR to the LC. Using this information, the LC determines which cells are allowed to emit, as well as the allowed parameters (e.g., TX power) for those cells. 

The LC then sends the appropriate reconfiguration commands to the OAM in order to satisfy the conditions or restrictions provided in LSRAI.
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Figure 6.2.2.1-1: Overview of alternative 2
6.2.2.2
Functional split

The figure below shows the functional split between LC and OAM.
[image: image7.png]Cells configuration
and status

Cells
reconfiguration





Figure 6.2.2.2-1: Functional split according to alternative 2

The detailed functionalities fulfilled by LC and OAM are as follows:

LC:

-
Sets cells parameters (e.g., TX power) that need to be reconfigured, based on LSRAI.

-
Sends cells reconfiguration requests to the OAM.  

OAM:

-
Translates requests for reconfiguration received from LC into appropriate internal commands towards NEs.

-
Reports the cells configuration and status (e.g., the antenna gain, beamwidth, azimuth, downtilt angle) to the LC.

6.2.2.3
End-to-end Use Cases derived from LSA1 procedures

6.2.2.3.1
LC initialization
This procedure is performed when a new LC is started or restarted.
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Figure 6.2.2.3.1-1: Network reconfiguration upon receiving LSRAI

1.
The LC or the OAM initiates the connexion between LC and OAM.

2.
The OAM provides the LC with cells configuration.

3.
The registration procedure is performed, as specified in [3].

6.2.2.3.2
Network reconfiguration upon receiving LSRAI
Figure 6.2.2.3.2-1 illustrates the operations performed upon receiving LSRAI information.
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Figure 6.2.2.3.2-1: Network reconfiguration upon receiving LSRAI

1.
The LC receives LSRAI from the LR. This step can be performed using a push or pull mechanism, as specified in [3].

2.
The LC determines, based on LSRAI, which cells are allowed to emit, as well as the allowed parameters for the cells, and requests the OAM to reconfigure the network accordingly.

3.
Once the configuration changes have been applied by the OAM, the LC notifies the LR.

Note: LSRAI may contain time information related to incumbent usage of shared spectrum. Therefore, after receiving LSRAI in step 1, the LC may initiate multiple reconfigurations, at different point in time.

6.2.2.3.3
Reconfiguration upon change in network deployment
The deployment of cells as well as their status may change over time. Such change may occur, for instance, in the following cases: 

-
Deployment of new base stations,

-
Shutting down of base stations for maintenance, 

-
Hardware or software update of base stations.

Figure 6.2.2.3.3-1 illustrates the operations performed upon such change. The LR is not involved in this procedure.
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Figure 6.2.2.3.3-1: Reconfiguration upon change in network deployment 

1.
The network deployment is changed. For example, cells are added or removed, or cells capabilities are upgraded.

2.
The OAM notifies the LC of the changes.

3.
The LC determines which parameters are allowed for the updated cells, based on current incumbent usage, and requests the OAM to reconfigure the cells accordingly.

6.2.2.3.4
Fallback procedure upon connectivity loss with LR
Figure 6.2.2.3.4-1 shows the procedure performed when the LC loses connectivity with the LR.
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Figure 6.2.2.3.4-1: Reconfiguration upon connectivity loss with LR

1.
The connexion is lost with LR. This error may be detected using the LC-initiated Connectivity Check procedure defined in [3].

2.
The LC requests the OAM to reconfigure the cells with a set of default parameters.

6.2.2.3.5
Disconnection procedure
Figure 6.2.2.3.5-1 shows the procedure performed when the LC deregisters from the LR.
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Figure 6.2.2.3.5-1: Disconnection procedure

1.
The LC disconnects from the LR.

2.
Optionally, the LC provides the OAM with a set of default parameters, as part of a decommissioning procedure.

3.
The LC disconnects from the OAM.

6.2.2.4
Evaluation


It is assumed that, in this context, "OAM" can mean DM/EM or NM. 
Advantages with reconfiguration performed within the LC:
1) - 
Disadvantages with reconfiguration performed within the LC:
1) The radio planning tool is placed in the LC. 

2) It is necessary to have an LC even if license sharing is not used.
3) The LSRAI data needs to be synchronised with the cellular data in the "OAM", which means that the new frequencies will not be fully operational until the "OAM" has configured the surrounding cells.

4) The cell configuration and status information is spread to several places, which means that consistency and correlation problems occur.
	End of modifications
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