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Abstract of the contribution:

Addresses issues of selecting a target cell by the source BSC at handover to a shared GERAN network and the usage of cell identifier in a GERAN shared network.

Background
With the introduction of the FULL-Multi-Operator Core Network (FULL-MOCN) feature, a common GERAN radio access network will be shared by multiple MSCs/SGSNs whereby each MSC/SGSN can be associated with a different Public Land Mobile Network (PLMN) identified using a unique PLMN ID value.

Existing mobile equipment that is GERAN compliant but does not provide explicit support for shared network may still be served by a shared GERAN network with use of a serving Common PLMN. The Common PLMN is by 3GPP TS 23.251 section 3.1 defined as:

Common PLMN: The PLMN-id indicated in the system broadcast information as defined for conventional networks, which non-supporting UEs understand as the serving operator.

By support of the Common PLMN it’s possible for a shared network to serve a non-supporting UE with the drawback that the serving PLMN does not indicate the selected operator.

[image: image1.wmf]Target GERAN shared network

Source network

SGSN / MME

Source

RAN

GERAN

node

SGSN

GERAN

node

GERAN

node

GERAN

node

Target SGSN computes a routing reference to GERAN

Provides

-

Cell Identifier

Translates to a routing 

reference:

Cell Identifier 

-

> BVCI

HO Required

Regardless RAT type provides 

target Cell Identifier

= RAI + CI

(MCC+MNC+LAC+RAC+CI)

PS

-

HANDOVER

-

REQUEST

-

Is routed based on BVCI

-

Provides target Cell Identifier


Figure 1   Selection of target CN node and selection of target GERAN node in handover into GERAN shared network.
TS 23.251 section 5.2b specifies that:
“…

For handover to a shared network from GERAN:

-
the source BSC determines a core network operator to be used in the target network, including the selection of PLMN(s) to support SRVCC functionality from CS domain to PS, based on current PLMN in use, Anchor PLMN, or other information present in the BSC, the source BSC shall at handover indicate that selected core network operator to the source core network node as part of the TAI/RAI sent in the PS handover required message. The selected target core network operator should be the same as the one in use. If the source core network operator is not supported in the target cell the BSC selects the target PLMN based on pre-configured information in the BSC.
”

I.e. the source BSC determines a core network operator and indicates this to the source CN. 

1)  This mechanism should also be applicable during handover from GERAN to a GERAN shared network. I.e. for backward compatible reasons, a source BSC provides a selected target operator to the source CN.
2)  For backward compatibility reasons, the same behavior should also be applicable when source is GERAN, UTRAN or E-UTRAN and the target is GERAN shared network. 


Conclusion 1:
In handover into GERAN shared network from GERAN, UTRAN or E-UTRAN, (PS) Handover Required /Relocation Required messages, sent from the source RAN to the source CN, includes the target ID which contains the PLMN that represents the selected target operator. 


GERAN Handover and information needed to select the target nodes

In handover procedure the following information is needed:
· The source CN node needs information from the source RAN to address the new target CN node in the target GERAN shared network

· The new (target) CN node needs to know the selected target GERAN to perform handover signalling to the correct BSC
1) In handover into a GERAN conventional (non-shared) network, the target Id (cell identifier) conveys both the selected CN operator and the selected target RAN. In this scenario it is sufficient to only have one parameter as the CN operator indicated by PLMN part ofin the cell identifier is the same PLMN used for identifying the  target GERAN node/target cell (cell identifier).
2)  In handover into GERAN shared network, the same target Id (cell identifier) as in 1) have to, for source side backwards compatibility reasons, be used to convey the selected CN operator and the selected target RAN. As the target is a GERAN shared network the selected CN operator PLMN can be different from the PLMN to be used for identifying the target GERAN cell identifier. With a mapping table in the target SGSN that can remap the selected CN operator PLMN to the PLMN used in the target cell identifier it is still sufficient to only have one parameter to convey the selected targeted Id from the source RAN.
Conclusion 2:
Currently in handover into GERAN shared network, there is only one parameter (cell identifier) in (PS) Handover Required/Relocation Required messages, sent from the source RAN to the source CN, used for addressing both the CN operator and the target GERAN cell. 



Cell identifier
1) In a conventional (non-shared) GERAN network, thecell identifier represents one physical cell. 

2) In E-UTRAN the ECGI always contains the primary PLMN of the physical cell. (selected PLMN is part of the TAI)
ECGI is used for example for routing of emergency calls to the correct PSAP. If the ECGI would have contained the selected PLMN the nodes performing routing and mobile positioning would have to be updated every time there is a change in the shared network layout. 

From complexity and backwards compatibility reasons it is desirable not to mix identifiers pointing to physical cells with logical identifiers which indicate selected PLMN.

Conclusion 3:
A cell identifier shall be a globally unique reference to the cell without any reference to the currently selected PLMN for a particular UE. 
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Figure 2 Routing to the correct target GERAN node in handover into GERAN shared network.
1) In handover to a GERAN conventional (non-shared) network, the target SGSN maps the target id (target cell identifier) to a physical cell represented by BVCI in the signalling such as Handover Request to the target GERAN.

2) In a GERAN shared network the same mechanism, mapping the target Id containing the selected PLMN to a physical cell, is needed to be supported due to backward compatibility reasons.

Conclusion 4:

The target SGSN uses BVCI to address the physical cell in the signalling (such as Handover Request) to the target GERAN.  The information element Cell Identifier is exchanged between core and GERAN as part of cell related signaling.
Summary
For handover to GERAN non-shared network
· the target Identifier contains the cell identifier of the target GERAN network.
· the target identifier is used to address both target CN node and the physical cell.

For handover into GERAN shared network
· the target identifier contains the PLMN and the cell identifier of the target GERAN network.
· the PLMN is used by the source SGSN node to select and address the target SGSN node.
· the target SGSN node uses the cell identifier to address the physical cell
For both shared and non-shared GERAN, the SGSN uses the cell identifier to address the target cell.
The cell related signaling is routed based on its physical address and the mapping between target Id (cell identifier) and the physical cell is always made by the target SGSN node.

It is proposed, for backward compatibility reasons and minimal impact when interworking with legacy GERAN networks, that the current (PS) Handover Required/Relocation Required messages in the handover to GERAN shared network conveys only one parameter, target identifier (here target cell identifier) as is done for GERAN non-shared network. The cell identifier parameter will continue to convey both the selected target CN operator and the target cell.
Some mapping needs to be done by the target SGSN node to address the target physical cell. (conclusion 4) 
For CS access, it is proposed for the handover to GERAN shared network that the source RAN indicates the selected target operator within the target ID (Cell identifier list). This information is used by the source MSC to select the target GERAN cell and in turn gives the target MSC. With this proposal the target MSC and target GERAN is unaffected. This is also in line with what is stated in 23.251.
An alternative signalling solution during handover for the PS domain could have been to introduce a new parameter sent by the source RAN to reflect the selected physical target cell for shared GERAN network. But this would have had impacts on a legacy source being UTRAN or E-UTRAN, and to both source RAN and to source CN. For backward compatibility reasons this is not desired.
For CS access, an alternative would have been to introduce a new parameter sent on the source side to reflect the CN operator. To avoid impact to the source access this is not proposed as a solution.
Due to conclusion 3, the cell identifier used in non-UE related node-to-node communication (between GERAN and CN nodes) needs to be kept as a physical cell. The target cell identifier used in (PS) Handover Required/Relocation Required messages is handled different due to backward compatibility reasons. 
Proposal
The proposal is to use the existing (PS) Handover Required/Relocation Required messages, sent from the source RAN to the source CN, for GERAN FULL MOCN and GERAN GWCN functionality based on the discussion above both for CS and PS accesses. The cell identifier (or cell identifier list) includes a CN operator at handover to GERAN shared network.
The cell identifier is proposed to represent a physical identity i.e. contains the Common PLMN in case of GERAN shared network as is done for GERAN non-shared network.
In case handover to GERAN shared network, the cell identifier in (PS) Handover Required / Relocation Required messages sent from the source RAN, does not represent a physical identity.
The CR S2-123566 “Indicating cell identifier in a shared GERAN network” is related to this DP covering 23.251.
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