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Introduction

In Release 6 enhanced network sharing support was introduced in form of MOCN and GWCN [1]. These two network architecture configurations allow also multiple PLMN identities to be broadcasted over BCCH. The list of multiple PLMNs shall be the same in a LA, but the PLMN ID list (sharing partners) may vary within a network. No support for controlling coverage for different sharing partners at handovers was introduced.
RAN operator handover control
From Release 6 the BCCH may send the release 99 PLMN ID, called common PLMN, and in addition a list of 5 PLMN IDs [2]. The pre-release 6 UEs will only be able to read common PLMN, whereas release 6 (and onward) UEs will be able to read the list of multiple PLMNs. Furthermore, it is possible to configure that common PLMN shall also be read by the release 6 (and onward) UEs by a bit flag. Hence, common PLMN may or may not be available for PLMN selection, cell reselection or handover. Even though the pre-rel 6 Ue can only select common PLMN, it can in practise be connected to any of the sharing partner’s core network via re-routing functionality.
The list of multiple PLMNs shall be the same in a LA, but the PLMN ID list (sharing partners) may vary within a network of one and the same common PLMN. Hence different sharing partners have different coverage within the common PLMN.
It is possible to control handover coverage in the SRNC, since the SRNC knows the selected PLMN (via the selected PLMN indication, or NRI, or Iu interface) and it knows which PLMNs are broadcasted in the neighbour cells unless DRNC is used in the connection. Hence, full RAN handover control can be achieved by simply adding a multiple PLMN list for MOCN and GWCN in the WCDMA neighbour cells of the RNSAP.

SNA
In principal, it is also possible to control handover coverage through SNA. The core network sends allowed SNAs of a Ue to the SRNC. Up to 32 PLMN identities each with a SNAC list can be sent from the core. The SRNC compares the allowed SNAs with the SNAs configured for target cell. Note that the selected PLMN is never checked. The SRNC kows the SNAs of the target cell or gets this information from the DRNC in the SNA Information IE in the RNSAP. 

[3] says “If access for a specific UE needs to be restricted, the CN shall provide SNA Access Information for that UE”. Hence, if no information is sent from core then the Ue is not restricted. Moreover, a sharing partner’s core can send incorrect allowed SNAs to gain coverage. The RAN operator is not in control of SNA based handover, but the core networks are. Hence, SNA is more suitable for controlling handover of MVNOs that uses one of the core networks in the shared network.  
The SNA Information IE in the today’s RNSAP indicates a PLMN Identity and the list of SNAC for a certain cell. The current SNA Information IE in the RNSAP can only indicate one PLMN Identity for a certain cell [4]. This means that the sharing partners can use common PLMN and coordinate their SNACs to be able to control handover of MVNOs or more generally to differentiate coverage for users connected to one of the core networks in the shared RAN. The drawbacks with this solution are that wrong information can come from a sharing partner and SNACs needs to be used and coordinated. The SNAC managment is rather complicated and requires configuration in both CN and RAN. The intension with the PLMN identity in SNA is that it will be the same as selected PLMN and one may argue that the wrong PLMN is used for all Ues not attached to common PLMN. 
If the current SNA information is extended with multiple PLMNs, and each PLMN has a list of SNACs. Then each sharing partner can configure its SNACs independently, since each core network can set its own PLMN identity in the allowed SNA information sent to the SRNC. Note once again that the selected PLMN is never checked, but the SRNC compares the allowed SNAs with the SNAs configured for target cell.
In MOCN and GWCN, all pre-release 6 UEs will be attached to the same PLMN, common PLMN, but different CN operators. Release 6 UEs and onward might be attached to another PLMN but the same CN operator as pre-release 6 UEs. Then there are two ways to configure the extended SNAs. Either all UEs attached to a CN operator uses the same PLMN in the SNA information, e.g the release 6 selected PLMN, (see figure 1) or the SNA information could be based on selected PLMN (for pre-release 6 UEs it would be common PLMN + SNAC and for release 6 UEs and onwards it would be selected release 6 PLMN, see figure 2). In the first configuration the SNACs can be configured independently by each sharing partner, and for PLMN handover control in MOCN/GWCN SNACs need not be used. However, this alternative implies that the PLMN used in SNA information for pre-release 6 UEs will not be the true selected PLMN (i.e. common PLMN). In the second configuration, SNACs will need to be used and coordinated for UEs attached to common PLMN. 
In conclusion, SNA extension will not solve the potential issues with current SNA, since either it will require SNAC usage and coordination SNACs between sharing partners, or different PLMN than selected PLMN is used in the SNA information. Moreover, the sharing partners have to rely that each partner sends correct SNA information.
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Figure 1. Extended SNA configuration alternative 1.  
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Figure 2. Extended SNA configuration alternative 2.
Proposal
We propose to add a multiple PLMN list with up to 6 PLMN identities to WCDMA neighbouring cells in RNSAP for RAN handover control in MOCN and GWCN. The RAN handover control is based on selected PLMN or equivalent information (e.g. NRI or Iu interface). 
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