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1
Decision/action requested

Add those proposed updates to TS 28.301 LSA controller (LC) Integration Reference Point (IRP)s Requirements
2
References

 [1]
ETSI TS 103 235 V1.1.1: "Reconfigurable Radio Systems (RRS); System Architecture and High Level Procedures for operation of Licensed Shared Access (LSA) in the 2300 MHz-2400 MHz band"
3
Rationale

In order to use LSA spectrum resources, LR, LC and NM interact in order to accordingly configure the cells operating on the LSA spectrum. This configuration has to take into account both Incumbent and LSA Licensee requirements. On the LSA Licensee side, the configuration requirements on the cells operating on the LSA spectrum are necessary to guarantee the overall network performances, coverage, etc.
In scenario 1 the entity that determinates the configuration parameter to apply is the NM that knows LSA Licensee requirements and that gathers the Incumbent requirements from the LR.

In scenario 2, LC has the task to determinate the configuration parameters and, in this process, it should take into account both Incumbent and LSA Licensee requirements. The LC gathers the Incumbent requirements from the LR [1] and, in the current release of 28.301, it has no way to gather the LSA Licensee requirements. 
The NM configures the LSA cells and the other cells nearby taking into account the overall network optimization so only the NM knows the range of possible allowed values (e.g. for EIRP, antenna altitude and azimuth) to be coherent with this optimization. 

4
Detailed proposal

This pCR proposes to modify business level and specification level use cases and to add or modify the related requirements for scenario 2 in order to take into account the LSA Licensee requirements as described in the previous section.
The business requirements “LSA spectrum resources usage” use case is modified adding the interaction between LC and NM to gather LSA Licensee requirements that are used by LC to determine the constraints on the mobile network. A corresponding requirement (REQ-LC-IRP-SC2-CON-003) is added. The use case also references the interaction between LC and LR to gather Incumbent requirements, according to this a corresponding requirement is added (REQ-LC-IRP-SC2-CON-002).
The scenario 2 specification level requirements are modified adding the interaction between LC and NM to gather LSA Licensee requirements that are used by LC to determine the constraints on the mobile network. The NM expresses the LSA Licensee requirements through ranges for cell parameters that suit the mobile network. The requirement REQ-LC-IRP-SC2-FUN-002 is accordingly modified.
	1st Modified Section


5.1.2
Requirements for scenario 2
REQ-LC-IRP-SC2-CON-001: The LSA licensee shall be able to use LSA spectrum resources.

REQ-LC-IRP-SC2-CON-002: The LSA Incumbent requirements shall be taken into account in the LSA cells configuration process.
REQ-LC-IRP-SC2-CON-003: The LSA Licensee requirements shall be taken into account in the LSA cells configuration process.
	Next Modification


5.4.2
High-level use cases for scenario 2

5.4.2.1
Use Case: LSA spectrum resources usage
	Use case stage
	Evolution/Specification
	<<Uses>>
Related

 use

	Goal 
	The mobile network uses LSA spectrum resources within the constraints provided by the LC.


	

	Actors and Roles
	The LC providing constraints on parameters of cells operating on LSA frequencies to the NM
The NM providing ranges for cells parameters to the LC

The LR providing LSRAI


	

	Telecom resources
	NM, LC, LR
	

	Assumptions
	Connectivity between NM and LC

Connectivity between LR and LC
	

	Preconditions
	LSA spectrum resources are available. 
The LR, LC and MFCN are set up and running.
	

	Begins when 
	The LC receives information on LSA spectrum resource usage by incumbents from the LR.


	

	Step 1 (M)
	The LC requests to the NM the cell parameters ranges suitable for the mobile network.


	

	Step 2 (M)
	The LC determines the constraints on the mobile network that need to be fulfilled taking into account the ranges provided by the NM.
	

	Step 3 (M)
	The LC provides the NM with the constraints on the mobile network.


	

	Step 4 (M)
	The NM applies the constraints and confirms to the LC when constraints are fulfilled.


	

	Ends when
	The LC has received a confirmation from the mobile network that the constraints are fulfilled.

	

	Traceability
	REQ-LC-IRP-CON-001, REQ-LC-IRP-CON-002, REQ-LC-IRP-CON-003
	


	Next Modification


6.1.2
Requirements for scenario 2

REQ-LC-IRP-SC2-FUN-001: The LC shall support a capability allowing the NM to obtain the constraints on cells parameters that need to be satisfied in order to use LSA spectrum resources.

REQ-LC-IRP-SC2-FUN-002: The NM shall support a capability allowing the LCto obtain ranges for the parameters of cells operating on LSA frequencies.
	Next Modification


Use cases for scenario 2

6.4.2.1
Use Case 1: LC initialization

	Use case stage
	Evolution/Specification
	<<Uses>>
Related

 use

	Goal 
	The mobile network can start using LSA spectrum resources.


	

	Actors and Roles
	The function in the NM providing ranges for the parameters of cells operating on LSA frequencies to the LC.

The function in the LC providing constraints on parameters of cells operating on LSA frequencies to the NM, taking into account the related ranges provided by NM and the LSRAI provided LR

	

	Telecom resources
	NM, LC, LR
	

	Assumptions
	Connectivity between NM and LC

Connectivity between LR and LC 
The LC has the functionality to convert LSRAI and parameters ranges provided by NM to constraints on some parameters of cells operating on LSA frequencies and to inform the NM about changes on those constraints.


	

	Pre-conditions
	The LR, LC, NM and MFCN are set up and running.

The NM has access to the list of cells operating on LSA frequencies.


	

	Begins when
	The LC has received up-to-date information on current LSA spectrum resource usage by LSA incumbent from the LR.
	

	Step 1 (M)
	The LC asks to the NM  the list of geographical areas containing the cells operating on LSA frequencies to the LC, as well as related ranges for cells parameters.


	

	Step 2 (M)
	The LC computes, for each geographical area provided by NM, the constraints on parameters, taking into the LSRAI provided by LR  in order to satisfy current LSA spectrum resource usage by incumbents and also taking into account the ranges on parameters provided by NM in order to satisfy the LSA Licensee requirements.
Note: the LSA Licensee requirements are useful in order to find a suitable solution (LSA cell configuration parameters) by LC to minimize the probability of LSA cell switch off event (in the case in which the new LSA cell configuration parameters, calculated by LC, introduce a coverage or capacity or QoS degradation in the whole LSA licensee network)  


	

	Step 3 (M)
	The LC provides the NM with the constraints on cells parameters for cells operating on LSA frequencies.


	

	Step 4 (M)
	The NM applies the necessary configuration changes 

	

	Step 5 (M)
	The NM confirms to the LC that the necessary configuration changes have been applied or not.
	

	Ends when
	Ends when all steps identified above are completed or when an exception occurs.

	

	Exceptions
	LC loses connectivity with the LR.


	6.4.2.4

	Post-conditions
	The NM is able to properly configure and activate cells operating on LSA frequencies, using the constraints on cells parameters provided by the LC.


	

	Traceability
	REQ-LC-IRP-SC2-FUN-001, REQ-LC-IRP-SC2-FUN-002
	


6.4.2.2
Use Case 2: LSA spectrum resource availability change 
	Use case stage
	Evolution/Specification
	<<Uses>>
Related

 use

	Goal 
	The mobile network operates according to the changed LSRAI given to the LC from the LR and according to the ranges for cell parameters given to the LC from the NM.


	

	Actors and Roles
	The function in the NM providing parameters ranges for the parameters of cells operating on LSA frequencies to the LC.

The function in the LC providing constraints on parameters of cells operating on LSA frequencies to the NM, taking into account the related ranges provided by NM and the LSRAI provided LR

	

	Telecom resources
	NM, LC, LR
	

	Assumptions
	Connectivity between NM and LC

Connectivity between LR and LC 
The LC has the functionality to convert LSRAI and parameters ranges provided by NM to constraints on some parameters of cells operating on LSA frequencies and to inform the NM about changes on those constraints.


	

	Pre-conditions
	The LR, LC, NM and MFCN are set up and running.

The LC has the knowledge of which cells are operating on LSA frequency and what constraints are applied in the network.

Cells are working according to previously provided constraints from the LC via the NM.


	

	Begins when 
	The LC has received up-to-date information on current LSA spectrum resource usage by incumbents from the LR.
	

	Step 1 (M)
	The LC determines, also taking into account the validity ranges for cell parameters provided by NM, if the constraints on cells parameters need to be updated in order to satisfy the changes in LSA spectrum resources availability

	

	Step 2 (M)
	If required, the LC provides the NM with the new constraints on parameters, for each cell impacted by the changes in LSA spectrum resources availability. 


	

	Step 3 (M)
	The NM configures the impacted cells according to the new constraints.


	

	Step 4 (M)
	The NM confirms to the LC that the necessary configuration changes have been applied.


	

	Ends when
	The LC has received a confirmation from the NM that the necessary configuration changes have been applied.


	

	Exception
	The LC loses connectivity with the LR.


	6.4.2.4

	Exception
	The configuration of the affected cells is not successful.


	

	Post-conditions
	The affected cells are working according to the new constraints.


	

	Traceability
	REQ-LC-IRP-SC2-FUN-001
	


6.4.2.3
Use Case 3: Network deployment update

	Use case stage
	Evolution/Specification
	<<Uses>>
Related

 use

	Goal 
	The mobile network can start using LSA spectrum resources according to the new constraints on parameters, following a change in network deployment.


	

	Actors and Roles
	The function in the NM providing ranges for the parameters of cells operating on LSA frequencies to the LC.
The function in the LC providing constraints on parameters of cells operating on LSA frequencies to the NM, taking into account the related ranges provided by NM and the LSRAI provided LR
	

	Telecom resources
	NM, LC, LR
	

	Assumptions
	Connectivity between NM and LC

Connectivity between LR and LC 
The LC has the functionality to convert LSRAI and parameters ranges provided by NM to constraints on some parameters of cells operating on LSA frequencies and to inform the NM about changes on those constraints.


	

	Pre-conditions
	The LR, LC, NM and MFCN are set up and running.

The NM has access to the list of cells operating on LSA frequencies.
The LC has received up-to-date information on current LSA spectrum resource usage by incumbents from the LR.

	

	Begins when 
	The NM detects a change in the deployment of cells operating on LSA frequencies (e.g., a cell has been added to the network, removed from the network or updated).

Editor's note: it is FFS whether details need to be described on how the NM detects a change in the deployment of cells operating on LSA frequencies.


	

	Step 1 (M)
	The NM provides the LC with the geographical areas related to the new cells, if any, as well as cells range parameters.

The NM provides the LC with the geographical areas related to the cells operating on LSA frequencies that have been removed from the network, if any.

The NM provides the LC with the geographical areas related to the cells operating on LSA frequencies and whose parameters have been modified, if any.

Note 1: the NM does not need to inform the LC when parameters of cells operating on LSA frequencies have been modified within the constraints provided by the LC.



	

	Step 2 (M)
	The LC computes the constraints on parameters of cells operating on LSA frequencies that need to be satisfied in order to satisfy current LSA spectrum resource usage by incumbents and taking into account the ranges on parameters provided by the NM to satisfy LSA Licensee requirements.


	

	Step 3 (M)
	The LC provides the NM with the constraints on cells parameters.


	

	Step 4 (M)
	The NM reconfigures cells utilizing LSA spectrum resources, if necessary.


	

	Step 5 (M)
	The NM confirms to the LC that the necessary configuration changes have been applied.


	

	Ends when
	The NM has received the constraints on cells parameters and applied the necessary configuration changes.

	

	Exception
	The LC loses connectivity with the LR.


	6.4.2.4

	Exception
	The configuration of the affected cells is not successful.


	

	Post-conditions
	The NM is able to properly configure and activate new cells that are using LSA spectrum resources, using the constraints on cells parameters provided by the LC.

The NM is able to properly reconfigure existing cells that are using LSA spectrum resources, using the updated constraints on cells parameters provided by the LC.


	

	Traceability
	REQ-LC-IRP-SC2-FUN-001, REQ-LC-IRP-SC2-FUN-002
	


6.4.2.4
Use Case 4: Loss of connectivity with the LR

	Use case stage
	Evolution/Specification
	<<Uses>>
Related

 use

	Goal 
	To provide the NM with default constraints on parameters of cells operating on LSA frequencies, following a loss of connectivity with the LR.

The LC has received a confirmation from the NM that the necessary configuration changes have been applied.
	

	Actors and Roles
	The function in the LC providing constraints on parameters of cells operating on LSA frequencies to the NM taking into account the related ranges provided by NM and the LSRAI provided LR.
The function in the NM providing a confirmation that the constraints are satisfied.

	

	Telecom resources
	NM, LC, LR
	

	Assumptions
	Connectivity between NM and LC

Connectivity between LR and LC 
The LC has the functionality to convert LSRAI and parameters ranges provided by NM to constraints on some parameters of cells operating on LSA frequencies and to inform the NM about changes on those constraints.

The LC has been configured with a fall-back measure (such as one of the measures described in Annex D of [3]), to execute in case of loss of connectivity with the LR.


	

	Pre-conditions
	The LR, LC, NM and MFCN are set up and running.

The NM has access to the list of cells operating on LSA frequencies.

The LC is configured with default LSA spectrum resource availabity information, intended to be used when connectivity is lost with the LR.
 
	

	Begins when 
	The LC loses connectivity with the LR.


	

	Step 1 (M)
	The LC asks to the NM the list of cells operating on LSA frequencies to the LC, as well as ranges for cells parameters.



	

	Step 2 (M)
	The LC computes the default constraints on parameters of cells operating on LSA frequencies, according to the fall-back measure configured at the LC and taking into account the ranges on parameters provided by the NM.
	

	Step 3 (M)
	The LC provides the NM with the new constraints on parameters. 


	

	Step 4 (M)
	The NM reconfigures cells operating on LSA frequencies, if necessary.


	

	Step 5 (M)
	The NM confirms to the LC that the necessary configuration changes have been applied.


	

	Ends when
	The LC has received a confirmation from the NM that the necessary configuration changes have been applied.


	

	Exceptions
	The configuration of the affected cells is not successful.


	

	Post-conditions
	The NM is able to use LSA spectrum resources according to the updates provided by the LC.


	

	Traceability
	REQ-LC-IRP-SC2-FUN-001, REQ-LC-IRP-SC2-FUN-002
	


	End of Modifications


