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1. Introduction

A work item on GERAN Sharing based on multiple operator core network (MOCN) was approved at GERAN#46. The solution to be specified will be based on broadcasting a Common PLMN ID, different to the PLMN ID already in use by one of the shared network.  It was argued in GERAN that it is not possible to introduce a PLMN ID list in the BCCH system information due to the size limitation and known issues with legacy mobiles reading the Extended BCCH system information.

This potential solution, thus, relies on the shared BSS to route messages between a mobile station to the correct core network as illustrated in Figure 1.  The diagram shows core network operator A with PLMN ID A and core network operator B with PLMN ID B share the same BSS, and a Common PLMN ID is broadcast by the shared BSS.   Because the PLMN ID list of the core networks is not broadcast by the shared BSS, it is possible that the MS might not show the correct network name.  Furthermore, additional delay to the location area update and GPRS attach procedures may be introduced due to the need for the shared BSS to do a trial and error sending of the Location Updating Request and GMM Attach Request messages to all the MSCs and SGSNs, respectively.




Figure 1 MOCN GERAN sharing
It is possible to solve the issues highlighted above with a GERAN sharing “supporting” mobile station.

2. Network name solution
There are three possible solution to ensure the correct network name is displayed to the subscriber for manual PLMN selection.  The first solution is to rely on the Network Identity and Time Zone (NITZ) sent by the network.  This maybe backward compatible but it is not clear that all “non-supporting” GERAN sharing mobiles will use this information correctly to display the correct network name.
The second solution is to fix the extended BCCH feature to ensure legacy mobiles do not read the extended BCCH information, paving way for new mobiles that can read the extended BCCH correctly.  This approach requires GERAN sharing supporting mobiles.
The third solution also requires a supporting mobile to store the PLMN IDs associated to the common PLMN ID in the SIM.  This would mean SIMs need to be preconfigured with this information and existing SIMs updated over the air.
3. Reducing delay in Location Updating and GPRS Attach 

One way to minimise the delay is to introduce supporting mobiles.  Supporting mobiles will use one of the solutions above to send the selected PLMN ID within the shared network in the Location Updating Request message and GMM Attach Request message so that the shared BSS can forward/relay the message directly to the correct core network.

For the Location Updating Request message, the common PLMN ID is sent within the message but a new information element could be introduced to include the selected PLMN ID within the shared network in the same message.  Note that it is not certain that legacy mobiles can send a different PLMN ID to the one on the BCCH which is why the selected PLMN ID is proposed to be sent along with the Common PLMN ID.
For the GMM Attach Request message, the BSS is limited to reading the LLC header in the GPRS unit data.  A new information element could be added to the LLC header including the unique PLMN ID within the shared network so that the BSS can relay the LLC unit data directly to the correct SGSN.

Figure 2 illustrates how the new information element for the Location Updating Request message and GMM Attach Request message is used.
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4. Conclusion

GERAN sharing supporting mobiles are likely to be useful and necessary to ensure consistent and network-predictable behaviour of mobiles in the next decade.  It is proposed for GERAN2 to specify GERAN sharing supporting mobiles as part of the existing MOCN-GERAN work item or as a separate new work item.
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Figure 2 Selection of CN using the selected PLMN information








