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1. Introduction
The GERAN network sharing functionality of understanding multiple PLMNs sent on the broad cast channel is optional for release 11 UEs. Therefore there will be supporting UEs and non-supporting UEs of GERAN network sharing.
The UTRAN network sharing functionality of understanding multiple PLMNs sent on the broad cast channel is mandatory for release 6 UEs and onwards. In reality there exist release 6 UEs and onwards that do not have the shared network functionality activated due to lack of interoperability tests. Therefore there will be supporting UEs and non-supporting UEs of UTRAN network sharing in the same release. 
Thus EPC will not know if a UE is supporting or non-supporting UE and it will not know if the UE will use common PLMN or one of the multiple PLMNs in a shared network.
2. Discussions
When the terminal attaches to the EPC using E-UTRAN it indicates that it supports CS fallback, but it does not indicate that it is a supporting UE for GERAN or UTRAN shared network. At attach, the MME allocates a LAI. When target network is shared, the MME has to select a PLMN for this LAI, either the common PLMN or a multiple PLMN. However, the MME has no information to base the selection between common PLMN and the multiple PLMN on. 

Assume that MME allocates the common PLMN and sends Common PLMN to a supporting UE. Then that UE will have a mismatch of LAI in the target shared network, since this UE will not use the common PLMN but a multiple PLMN. 
Assume that MME allocates a multiple PLMN and sends the multiple PLMN to a non-supporting UE. Then that UE will have a mismatch of LAI in the target shared network, since this UE will not use the multiple PLMN but the common PLMN.

For most customers the consequence of an LA update will be longer CS fallback time and there by longer call set up time. Thus CS fallback to a shared network will have worse performance than to a non-shared network.
For in bound roamers with non-supporting UEs and that has roaming agreement with more than one operator may at LA update be rerouted by RAN to another CN operator than the CN operator whose MSC the roamer is registered to. The roamer will then be served by another MSC/VLR than the chosen one by the MME. Such call may be lost or be subject for even worse performance. 
Handover from EUTRAN to UTRAN or GERAN should work without the network knowing if a UE is supporting or non-supporting. However, the eNB cannot always indicate the correct PLMN that the UE will use in target network in handover messages. TS 23.251 says:
the source eNodeB determines a core network operator to be used in the target network based on current PLMN in use, or other information present in the eNodeB, the source eNodeB shall at handover indicate that selected core network operator to the MME as part of the TAI/RAI sent in the HO required message.
3. Proposal
For GERAN we propose to introduce a UE capability to be sent in NAS to the MME. The UE capability would indicate supporting / non-supporting UE for GERAN network sharing.
For UTRAN there are already terminals out on the market supporting LTE but that has not been tested for network sharing. We propose to introduce that MME checks ME identity against a data base if UE is a supporting or a non-supporting UE.  
To cope with newer terminals, we propose to consider implementing a feature group indication for indicating supporting / non-supporting UE for UTRAN network sharing. This since UTRAN is mandatory and the AS feature group indication is exactly to indicate that mandatory features has been tested. A NAS UE capability cannot be used for UTRAN, since it would make the feature optional. The eNB forwards the indication to the MME in S1 AP message. 
Based on the UE capability the MME determines PLMN for allocated LAI in CS fallback procedure.
4. Conclusions
CT1 is kindly asked to discuss above proposals and related CR in [1].
[1] C1-121099 Introduction of GERAN network sharing capability.
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