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Introduction

In this paper we discuss and propose a solution for access restrictions and mobility in active state. We consider the cases Shared Networks and TA roaming restrictions. 
TA roaming Mobility Restriction in ACTIVE State

As already suggested in [1] it is probably more suitable to use Tracking Area information instead of Shared Network Area Codes as tracking area restriction information for LTE. The source eNB has TA id and PLMN id information for each Neighbour Cell Relation (NCR) by the automatic neighbour cell configuration mechanism. The source eNB filters out allowed neighbour cells through area restriction information from MME. The area restriction information from the MME can contain an allowed list of Tracking Areas (TA id plus PLMN id) or a list of forbidden Tracking Areas. We think that a list of forbidden TAs will be shorter than a list of allowed TAs in the TA roaming case. 
The forbidden TA list will propagate at handover from source eNB to target eNB. 
Proposal: MME area restriction information contains a forbidden TA list, i.e. a list of TA id together with a PLMN id.

Shared network Mobility Restriction in ACTIVE State

For Shared Networks we do not think that the forbidden TA list is the most suitable information. In a Shared Network there can be 6 PLMN ids in a cell. The cell has only one TA id. To restrict access to a cell with 6 PLMNs, 6 TAs need to be listed as forbidden. Moreover, there might be neighbour cells with different TAid but with the same 6 PLMN ids. Then 6 more TAs need to be listed as forbidden. 

We see two alternative solutions for this. One is to allow sending forbidden TA id only; anotherp would be to send an allowed list of PLMN ids (the equivalent PLMN list). Since the Ue uses forbidden TA, selected PLMN and equivalent PLMNs for idle state access control and mobility, we think it would be suitable to do the same for active state. Moreover, often equivalent PLMNs are not used and then no information needs to be sent from MME to eNB. The EUTRAN receives selected PLMN att RRC request and if we allow selected PLMN to be forwarded from eNB to eNB at handover then this can be used as allowed PLMN.
As for the TA roaming case, the source eNB has NCR with PLMN information by the automatic neighbour cell configuration mechanism. The source eNB filters out allowed neighbour cells through area restriction information from MME. The area restriction information from the MME would contain allowed PLMN Ids (equivalent PLMN Ids). We propose an allowed list of PLMNs because that list will be shorter than using a forbidden PLMN list when many operators share network. 
Proposal: MME area restriction information contains an allowed PLMN id list.
Suggestion
We propose a forbidden TA list and an allowed PLMN list as area restriction information to be sent from MME to eNB and which can propagate from source eNB to target eNB at handover.
We propose forwarding of selected PLMN Identity in a separate IE from source eNB to target eNB in Shared Networks, and that also selected PLMN is an allowed PLMN.
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