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Introduction

A UE of PLMN B should not be allowed to use resources in a cell of PLMN A in the geographical area where the both operators are competing.  Mechanisms have now been defined to pass user access restrictions for a user to the UTRAN and application of the restrictions for Cell-DCH state.   Other RRC connected states requires some additional consideration.
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As identified in R3-012 TR, two cases need to be considered for UEs that are in connected mode in CELL_PCH, URA_PCH or CELL_FACH states, and are about to re-select to a cell where the operators are competing:

· Where the forbidden LA list in the UE is up to date and includes this cell: this case does not require any additional consideration for network sharing.  The UE will not select the forbidden cell but will autonomously release the existing RRC connection and does a cell re-selection of the cell in its home PLMN.  Note that the existing Iu connection will be torn down on successful RAU in the other PLMN.

· Where the forbidden LA list in the UE  is not up to date the UE will access the “forbidden” cell and additional procedures are required on the network side to release resources.  This was identified in the R3-012 TR.  

A UE in CELL_PCH, URA_PCH or CELL_FACH performs a Cell/URA update on crossing a cell/URA boundary.   Based on the access rights information received from the CN (and DRNC where it is involved), the SRNC can evaluate whether the UE is allowed use of resources in the cell or not.  Where it is not, the resources must be released and the UE informed so that the UE can then perform another cell-reselection to locate the cell where it is allowed access.

This case is the topic of discussion of this document.

Discussion

Based on the above introduction, two functionalities have been identified as required

· a mechanism to release the resources in the cell

· Inform the UE about the access restrictions (forbidden list) to force a fresh cell-reselection.

However, the R99 mechanism for updating cell access rights (forbidden list) in the UE is controlled by the Core Network and carried to the UE in the Location/Routing Area Reject messages.  On the assumption that we do not want to change this fundamental principle, the only way to force the UE to select the correct cell in the other PLMN is to force the UE to perform an LA/RA update and hence receive the reject message. 

An LA/RA update is sent by the UE only on an LA/RA crossing in idle state or in connected mode on explicit indication from RNC using RRC messages like UTRAN mobility information.  

When the UE sends a cell/URA update in the “forbidden” cell, there are three possible course of actions for the RNC:

· Reject the cell/URA update with appropriate cause value.   This would force the UE to go to RRC idle.  The RNC should also trigger the release of the Iu connection towards the SGSN.  The UE in PMM idle will then read the LA/RA and notice the new LA and perform an LA/RA update which will get rejected with the appropriate cause value from the CN.
However, this goes against the accepted principle that SRNC will not autonomously release the RRC connection (except in abnormal conditions).  This will also require two behaviours in the RNC – as is discussed later, the LA/RA update cannot be handled as above and it may not be possible for the RNC to differentiate the two cases.

· Force a LA/RA update from the UE using explicit RRC signalling of new LA/RA.  This will then lead to a LA/RA reject from the CN with the appropriate cause value and a subsequent release of the Iu connection initiated by the CN.   This could be done by for example sending the UTRAN mobility information to the UE.  However, this is not considered a feasible solution for the following reasons: 1) Take for example the UE is in a DRNC; then the the LA/RA included in the RANAP Direct transfer message is that of the SRNC and not that of the cell the UE is in.  The CN will not then reject the RA update as the LA/RA reported to the CN is not a forbidden one (where the UE is located in). 2) Moreover a change in LA reported to the NAS in connected state will result in an LA update; this would be against the accepted principle of no LA updates towards an MSC while Iu-cs connected (note that an Iu-cs connected is not normally expected in these RRC states but cannot be ruled out either)

· Accept the Cell/URA update from the UE.  The RNC then requests the release of the Iu connection to the CN with the appropriate cause value. The CN then release the Iu and hence the RRC connection.   
This approach allows the CN to be in control of releasing the Iu and RRC connection.  It does not break any accepted principles nor are any changes required to any other specification.  However, releasing the RRC connection would seem rather unexpected to the UE in the middle of a data transfer. 

Handling RRC connection request from a prohibited cell:

This can happen for example when the forbidden list is not up to date and the UE crosses to the competing area in the idle state.  Since the UE would then have crossed an LA boundary (access restrictions being of LA granularity) it needs to make an LA/RA update in that cell.  The RAN receives access rights information in the RANAP Common Id message.  It is implementation dependant whether the Common Id is sent or not before the LA/RA reject is sent.  Should the Common id be sent, the RNC has the information to take a decision on the access rights of the UE in the cell.  However, since it essential for the LA/RA reject to be received by the UE, the RNC should not autonomously release the RRC connection.  Instead the best approach again seems to be to signal an Iu release request to the CN.  The CN should then release the Iu only after the LA/RA reject message has been sent.  

Conclusion:

Several options for handling access restrictions for non-DCH RRC connected states have been discussed.   It is proposed to send an RANAP Iu release request to the CN with a new cause value to use for shared networks to indicate an RRC release is required when the SRNC identifies that access is restricted in the cell.
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