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1 Introduction

During RAN3 #28, it was agreed to include in the TR on Network Sharing in Connected Mode tables in which should be listed the OAM Impact for each solution in each of the listed scenarios. This contribution aims at filling up these tables for the different solutions. It is a revised version of R3-021491 based on comments provided during RAN3 #29 as well as R3-021322 and R3-021415 documents.

It is important to distinguish in each case the additional OAM impact due to the solution compared to the overall OAM impact of the scenario (which also contains the OAM actions to be performed due to the already existing solution for Network Sharing in Idle Mode). This is done by having a table with the impacts that are common to all solutions for all scenarios and then a table for each solution listing the additional OAM Impact.

2 Analysis of the agreed scenarios

The table agreed upon at the last meeting contains the following scenarios:

1. Add new Cell in existing LA.

2. Change access right for a Cell.

3. Change access rights for all Cells in an LA.

4. 3rd operator joins the shared network.

Scenario 2 should be interpreted as "Change the access right of a Cell without changing the access rights of all the Cells in the LA of the concerned Cell" in order for this scenario to be different from the scenario 3. As the access rights are configured per LA for the Idle Mode (equivalent PLMN concept), this can only result in the 2 following alternatives:

· Move the Cell to an existing LA.

· Create a new LA in which the Cell is moved.

It is thus proposed to split the scenario in 2 different scenarios:

· Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access Rights of this LA.

· Creating a new LA (this without creating a new Cell or moving a Cell in this new LA as this is handled by the first  2 scenarios).

Scenario 3 can result in any combination of the following alternatives:

· Moving one or several Cells to one or several existing LAs.

· Create one or several LAs in which one or several Cells are moved.

· Changing the Access Rights of the concerned LA.

In order not to have any overlap with the 2 scenarios identified above, the Scenario should then be interpreted as "Changing the access rights of an existing LA". It is proposed to rename it as such.
Based on R3-021322, another scenario has to be included in order to differentiate the solutions:

· New/Modified roaming agreement.

3 OAM Impact of the different solutions

3.1 OAM Actions common to all the solutions

The table below provides an overview of the OAM actions that need to be taken whatever the solution. This is mainly due to the already existing solution for Network Sharing in Idle Mode (equivalent PLMN).

	Scenario
	OAM Actions common to all solutions
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	Creating the Cell Object (in which are the PLMN Id and LAC, as of R99).
	X1
	-
	X2
	-

	Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access rights of this LA
	Changing the LAC in the Cell Object.
	X1
	-
	X2
	-

	Change Access Rights of an existing LA
	Changing the Access Rights of the LA in the CN for Idle Mode.
	-
	X3
	-
	-

	Creating a new LA
	Setting the Access Rights for the LA in Idle Mode.
	-
	X3
	-
	-

	New/Modified Roaming Agreement
	Setting the Access Rights for the LAs in Idle Mode.
	-
	X4
	-
	-

	3rd operator joins shared network
	Setting the Access Rights of the new Partner in Idle Mode.

Update Neighbouring Cells of each Cell (Cells of the Operator, its Partner and its new Partner).
	-

X
	X5

-
	-

X
	X5
-


1 This is applicable to the RNC controlling the Cell and to all RNCs controlling Cells from which this Cell is a neighbouring Cell.

2 If the concerned Cell(s) is(are) a neighbouring Cell of one or several Cells in the Other Operator's network. This is applicable to all the RNCs controlling Cells from which this Cell is a neighbouring Cell

3 This is applicable only to the MSC/SGSN that controls the LA.

4 This is applicable to all MSCs/SGSNs for all the LAs they control.
5This is applicable to every MSC/SGSN that controls LAs to which Subscribers of the new partner have access.

3.2 SAG-based solution

The table below provides an overview of the additional OAM actions that need to be taken for the common scenarios.

	Scenario
	Additional OAM Actions generated by the solution
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	1 - Fill the SAG Access Information for the new Cell or4
2 - Fill the SAG Access Information for the new LA in the RNC.4,5
	X1
	-
	X2
	-

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	1 - Modify the SAG Access Information for the Cell or4
2 - Fill the SAG Access Information for the new LA in the RNC.4,5
	X1
	-
	X2
	-

	Change Access rights of an existing LA3
	Modify the SAG Access Information for the Cells in the LA or for the LA4
	X1
	-
	X2
	-

	Creating a new LA3
	None
	-
	-
	-
	-

	New/Modified Roaming Agreement3
	Creating/Modifying the SAG Member Information for the new roamers.
	-
	X
	-
	X

	3rd operator joins shared network
	Create new SAG(s) resulting in:

Update the SAG Member Information 

Update the SAG Access Information of all the concerned Cells of own Operator.
	-

X
	X

-
	-

X1
	X

-


1 This is applicable to the RNC(s) controlling the Cell(s) and to all RNCs controlling Cells from which this(these) Cell(s) is(are) a neighbouring Cell.

2 If the concerned Cell(s) is(are) a neighbouring Cell of one or several Cells in the Other Operator's network. This is applicable to all the RNCs controlling Cells from which this Cell is a neighbouring Cell.

3 This scenario may generate the need for a new SAG if it isn't possible to differentiate Access Rights of the Subscribers to this new LA with the existing SAGs. In this case, the Access Rights of all the other LAs have to be updated when applicable (i.e. for the LAs to which this new SAG has access). Furthermore, there is an OAM Impact in all the CN Nodes of each operator involved in the Network Sharing agreement concerning this SAG in order to update the SAG Information of the concerned subscribers.

4 Only one of the two alternatives will apply depending on the OAM implementation (either the SAG Access Information in the UTRAN is filled in on a Cell per Cell basis in the alternative 1 or on an LA per LA basis in the alternative 2).

5 It happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

The following table provides information on the OAM coordination needed by the solution depending on the scenario (this takes into account both the OAM actions that have to be performed for the Idle Mode and the solution for Connected Mode):

	Scenario
	OAM Coordination needed

	
	In UTRAN
	In CN
	Between

UTRAN & CN

	Add new cell in existing LA
	X
	-
	X1

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	X
	-
	X1

	Change Access rights of an existing LA
	X
	-
	X

	Creating a new LA
	-
	-
	-

	New/Modified Roaming Agreement
	-
	X
	-

	3rd operator joins shared network
	X
	X
	X


1 In the second alternative, it happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

3.3 LA-based solution

To facilitate the analysis, it is proposed to introduce the notion of neighbouring LA:

LAb is a neighbouring LA of LAa if a Cell of LAb is a Neighbouring Cell of a Cell belonging to LAa
The table below provides an overview of the additional OAM actions that need to be taken for the common scenarios.

	Scenario
	Additional OAM Actions generated by the solution
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	None
	-
	-
	-
	-

	Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access rights of this LA
	None
	-
	-
	-
	-

	Change Access rights of an existing LA
	Changing the Access Rights of the concerned LA in Connected Mode
	-
	X1
	-
	X2

	Creating a new LA
	Setting the Access Rights for the new LA in other CN Nodes.
	-
	X1
	-
	X2

	New/Modified Roaming Agreement
	Update roaming tables throughout the CN.
	-
	X
	-
	-

	3rd operator joins shared network
	Update the mapping tables in CN Nodes for the Subscribers of the newcomer.
	-
	X
	-
	X




1 For all the MSCs/SGSNs not controlling the concerned LA but controlling LAs that can be reached through the Iur from the concerned LA and neighbouring LAs.

2 For all the MSCs/SGSNs controlling LAs that have neighbours among the LAs that can be reached through an Iur from the concerned LA.

The following table provides information on the OAM coordination needed by the solution depending on the scenario (this takes into account both the OAM actions that have to be performed for the Idle Mode and the solution for Connected Mode):
	Scenario
	OAM Coordination needed

	
	In UTRAN
	In CN
	Between

UTRAN & CN

	Add new cell in existing LA
	-
	-
	-

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	-
	-
	-

	Change Access rights of an existing LA
	-
	X
	-

	Creating a new LA3
	-
	-
	-

	New/Modified Roaming Agreement
	-
	X
	-

	3rd operator joins shared network
	-
	X
	-


3.4 PLMN-specific SNA-based solution

In this solution, it should be possible to configure the SNA information in the UTRAN per cell (for cells which have different access rights for different users), and the UE(SNA-restriction mapping tables in every MSC/SGSN.

The table below provides an overview of the additional OAM actions that need to be taken for the common scenarios.

	Scenario
	Additional OAM Actions generated by the solution
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	1 - Assigning the Cell to an SNA or4
2 - Assigning the new LA in the RNC to an SNA.4,5
	X1
	-
	X2
	-

	Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access rights of this LA
	1 - Update the SNA Information in the Cell Object or4
2 - Assigning the new LA in the RNC to an SNA.4,5
	X1
	-
	X2
	-

	Change Access rights of an existing LA3
	Modify the SNA Information for all the Cells in the LA or for the LA.4
	X1
	-
	X2
	-

	Creating a new LA3
	None
	-
	-
	-
	-

	New/Modified Roaming Agreement3
	Coordinating roaming tables throughout the CN
	-
	X
	-
	-

	3rd operator joins shared network3
	Creation of New SNA(s) resulting in:

Update of the mapping tables between IMSI and SNAs.

Change the SNA Information (if non-overlapping SNAs) or Add new SNA Information (if overlapping SNAs) for Cells or LAs.
	-

X
	X

-
	-

X
	X

-


1 This is applicable to the RNC(s) controlling the Cell(s) and to all RNCs controlling Cells from which this(these) Cell(s) is(are) a neighbouring Cell.

2 If the concerned Cell(s) is(are) a neighbouring Cell of one or several Cells in the Other Operator's network. This is applicable to all the RNCs controlling Cells from which this Cell is a neighbouring Cell

3 This scenario may generate the need for a new SNA. In this case, the Access Rights of all the other LAs have to be updated when applicable (i.e. for the LAs to which this new SAG has access). Furthermore, there is an OAM Impact in all the CN Nodes of each operator involved in the Network Sharing agreement concerning this SAG in order to update the SAG Information of the concerned subscribers.

4 Only one of the two alternatives will apply depending on the OAM implementation (either the SNA Information in the UTRAN is filled in on a Cell per Cell basis in the alternative 1 or on an LA per LA basis in the alternative 2).

5 It happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

The following table provides information on the OAM coordination needed by the solution depending on the scenario (this takes into account both the OAM actions that have to be performed for the Idle Mode and the solution for Connected Mode):
	Scenario
	OAM Coordination needed

	
	In UTRAN
	In CN
	Between

UTRAN & CN

	Add new cell in existing LA
	X
	-
	X1

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	X
	-
	X1

	Change Access rights of an existing LA
	X
	-
	X

	Creating a new LA
	-
	-
	-

	New/Modified Roaming Agreement
	-
	X
	-

	3rd operator joins shared network
	X
	X
	X


1 In the second alternative, it happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

3.5 Universal SNA-based solution

In this solution, it should be possible to configure the SNA information in the UTRAN per cell (for cells which have different access rights for different users), and the UE(SNA-restriction mapping tables in every MSC/SGSN. Furthermore, the SNA can contain LAs belonging to several PLMNs.

The table below provides an overview of the additional OAM actions that need to be taken for the common scenarios.

	Scenario
	Additional OAM Actions generated by the solution
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	1 - Assigning the Cell to an SNA or4
2 - Assigning the new LA in the RNC to an SNA.4,5
	X1
	-
	X2
	-

	Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access rights of this LA
	1 - Update the SNA Information in the Cell Object or4
2 - Assigning the new LA in the RNC to an SNA.4,5
	X1
	-
	X2
	-

	Change Access rights of an existing LA3
	Modify the SNA Information for all the Cells in the LA or for the LA.4
	X1
	-
	X2
	-

	Creating a new LA3
	None
	-
	-
	-
	-

	New/Modified Roaming Agreement3
	Coordinating roaming tables throughout the CN
	-
	X
	-
	X6

	3rd operator joins shared network3
	Creation of New SNA(s) resulting in:

Update of the mapping tables between IMSI and SNAs.

Change the SNA Information (if non-overlapping SNAs) or Add new SNA Information (if overlapping SNAs) for Cells or LAs.
	-

X
	X

-
	-

X
	X

-


1 This is applicable to the RNC(s) controlling the Cell(s) and to all RNCs controlling Cells from which this(these) Cell(s) is(are) a neighbouring Cell.

2 If the concerned Cell(s) is(are) a neighbouring Cell of one or several Cells in the Other Operator's network. This is applicable to all the RNCs controlling Cells from which this Cell is a neighbouring Cell

3 This scenario may generate the need for a new SNA. In this case, the Access Rights of all the other LAs have to be updated when applicable (i.e. for the LAs to which this new SAG has access). Furthermore, there is an OAM Impact in all the CN Nodes of each operator involved in the Network Sharing agreement concerning this SAG in order to update the SAG Information of the concerned subscribers. In the case of Universal SNAs, it further has be considered that there is a need for coordination in SNA-Id allocation between the Operators sharing Universal SNAs.
4 Only one of the two alternatives will apply depending on the OAM implementation (either the SNA Information in the UTRAN is filled in on a Cell per Cell basis in the alternative 1 or on an LA per LA basis in the alternative 2).

5 It happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

6 In the case of Universal SNAs, there is a need for coordination in SNA-Id allocation between the Operators sharing Universal SNAs. This may result in updating SNA Access Information in the CN of the other Operator.
The following table provides information on the OAM coordination needed by the solution depending on the scenario (this takes into account both the OAM actions that have to be performed for the Idle Mode and the solution for Connected Mode):

	Scenario
	OAM Coordination needed

	
	In UTRAN
	In CN
	Between

UTRAN & CN

	Add new cell in existing LA
	X
	-
	X1

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	X
	-
	X1

	Change Access rights of an existing LA
	X
	-
	X

	Creating a new LA
	-
	-
	-

	New/Modified Roaming Agreement
	-
	X
	-

	3rd operator joins shared network
	X
	X
	X


1 In the second alternative, it happens only if creating a new Cell or moving a Cell in the concerned LA results in having a new LA in the RNC.

3.6 Connection-independent solution

The table below provides an overview of the additional OAM actions that need to be taken for the common scenarios.

	Scenario
	Additional OAM Actions generated by the solution
	Action to be taken in

	
	
	Own Operator’s
	Other Operator’s

	
	
	RAN
	CN
	RAN
	CN

	Add new cell in existing LA
	None
	-
	-
	-
	-

	Change Access Rights of a Cell by moving the Cell to another existing LA without changing the Access rights of this LA
	None
	-
	-
	-
	-

	Change Access rights of an existing LA3
	Update mapping tables (PLMN Id ( authorised LA list)
	-
	X
	-
	X

	Creating a new LA3
	Update mapping tables (PLMN Id ( authorised LA list)
	-
	X
	-
	X

	New/Modified Roaming Agreement
	Update of roaming tables throughout the CN
	-
	X
	-
	X

	3rd operator joins shared network3
	Update mapping tables (PLMN Id ( authorised LA list)
	-
	X
	-
	X


The following table provides information on the OAM coordination needed by the solution depending on the scenario:
	Scenario
	OAM Coordination needed

	
	In UTRAN
	In CN
	Between

UTRAN & CN

	Add new cell in existing LA
	-
	-
	-

	Change Access Rights of a Cell => moving the Cell to another existing LA without changing the Access rights of this LA
	-
	-
	-

	Change Access rights of an existing LA
	-
	-
	-

	Creating a new LA
	-
	-
	-

	New/Modified Roaming Agreement
	-
	X1
	-

	3rd operator joins shared network
	-
	X1
	-


1 This applies only for the CN of the Partner Operator for the handling of neighbouring PLMN areas.

3.7 Analysis Conclusion

This contribution shows the OAM impacts depending on the chosen solution for Shared Networks for the different scenarios. It shows that the additional amount of OAM is probably lesser for an LA-based solution than for the SAG or the SNA-based solutions. Evaluating the actual "amount" is actually difficult as this is a highly implementation-dependent issue, but the obvious conclusion of this analysis is that:

· As the LA is an existing concept in R99/Rel-4, there is no new scenario to be considered for the LA-based and the  Connection-independent solutions whereas in the case of SAG-based and SNA-based solutions, new scenarios may have to be considered and implemented in addition to those already existing.

· For the LA-based and the Connection-independent solutions, there is no need for coordination of the OAM in the CN and the RAN in order to insure consistency of behaviour inn Idle and Connected Modes with regards to Access Rights. These tables clearly show that this is not the case for the SAG-based and the SNA-based solutions.

4 Conclusion

It is proposed to include this analysis in the TR in the relevant places for each solution.
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