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Abstract of the contribution:

Addresses issues of selecting a target operator by source BSC at handover into a shared GERAN network.

Introduction

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.

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, source 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. This is accomplished by not changing the serving PLMN if the PLMN in use is supported in the target cell. If the PLMN in use is not supported in the target cell the BSC selects the target PLMN based on pre-configured information in the BSC. If there is an inter/intra RAT handover, the source BSC forwards the source PLMN to target BSC/RNC.

”

A non-supporting UE is served by the Common PLMN and the source RAN will therefore indicate selected target by using the Common PLMN.

But since the Common PLMN doesn’t indicate an operator it’s not possible for source core to determine a selected target operator based on that information.

Also if a Common PLMN is used at the source side and the UE is a shared GERAN network supporting UE, it is preferred that the target selected PLMN should be a specific PLMN if possible, instead of keeping the Common PLMN as a selected PLMN.

Handover within a GERAN shared network
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PS Handover, preparation phase (from TS 43.129)
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CS Handover (from TS 23.009)
At start of a handover procedure the source BSC indicates the event by sending a message handover required to the old (source) core node. The message provides the old (source) core node with one (for PS) or a list of (for CS) selected target cells, where a target cell identifier includes one instance of a PLMN ID (i.e. MCC + MNC).
However, the single instance of PLMN ID can not fulfill a simultaneously information provision about a selected target RAN and a selected target operator.
- A selected target operator is required by old (source) core node to select a new (target) core node in a target GERAN shared network.

- A selected target RAN is required by the new (target) core node to perform handover signaling to the correct BSC.

Without sufficient information the handover procedure will fail.

Solution alternatives
Alternative 1

Let source GERAN use the currently available single instance of PLMN ID to represent the selected target operator during handover.

By changing the characteristics of the PLMN ID representing the target cell, the signaled parameter is reused to also provide selected target operator.
There are however some drawbacks with that approach:
1)

The Target Cell Identifier is a globally unique identifier that allows it to be identified as the correct target for a PS handover. This is a requirement common to all the operators sharing the cell.

With a separate value of the PLMN ID for each of the sharing operators there will be at least one globally unique value for Target Cell Identifier per operator. The core network configuration of Target Cell Identifier would have to be extended to include all instances of global representation of the shared cell, i.e. it would make the core network configuration more complex.
This means that a GERAN cell is no longer represented by a single globally unique value but instead one value for each of the sharing operators, and a change from one instance of a global identity to multiple instances will impact legacy equipment that expects the cell identifier to be defined by a single value. By that it would be a backward incompatible change.
2)

IE Target Cell Identifier is for PS constructed as a concatenation of IE RAI and IE Cell Identity (3GPP TS 48.018).

IE RAI and IE Cell Identity is in turn defined as a concatenation of MCC + MNC + LAC + RAC (3GPP TS 24.008 section 10.5.5.15), and a 16 bits CI (3GPP TS 24.008 section 10.5.1.1) respectively.

Since the LAC, RAC and CI are broadcast as single entities it means that these values would have to be values common to all sharing operators, compared to using a dedicated Common PLMN to represent the global reference to the shared network cell.

To accomplish that the sharing operators would have to coordinate their assigned values to ensure that the values used in the shared network are not used anywhere else in any of the sharing operators’ networks.

For handover in CS a source GERAN may indicate a list of target cells. Each of the list items may include a PLMN indication and the cell identifier is in that case constructed as a concatenation of MCC + MNC + LAC + CI (3GPP TS 48.008). This means that the same limitation applies also to CS.

Alternative 2
Let source GERAN provide separate information about selected target operator and selected target location during handover.

There is no impact on the legacy parameter and the new parameter provides the selected target operator in a shared network.

A source GERAN network that is related to more than one of the sharing target operators need to add this support.

Proposal
The proposal is to use alternative 2 for GERAN FULL MOCN functionality based on the discussion above.
The CR S2-122719 “Indicating selected target operator in a shared GERAN network” is related to this DP covering 23.251.
3GPP
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