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Abstract of the contribution: Discusses the handover restriction list sent from MME to eNodeB at establishment of UE context in eNodeB.
Discussion

There is a need for restriction information during a handover to control if a handover of a UE from one location to another location is permitted. This issue has earlier briefly been touched by referring to a "Roaming and Area Restrictions" as part of the attach procedure in step 17.

Restriction handling during UE mobility
One limiting factor of where the restriction control may be performed is the Inter eNodeB handover procedure when the procedure is based on the X2 interface. This procedure first performs the handover and afterwards, when the UE already has been moved to the target eNodeB, sends a message to make the core network perform a path switch.
Any mobility restrictions need to be identified before attempting a handover in order to avoid service interruption. The X2-based procedure therefore need the assisting restriction information as part of the UE context on beforehand to know if a handover is allowed. The restriction information therefore needs to be available in the eNodeB.

The restriction is, as indicated by the attach procedure, valid individually per UE. It’s therefore reasonable to identify the restriction information as part of the UE context in the eNodeB. 

The UE context is available in the eNodeB only while the eNodeB is handling the UE. At attach or handover from other radio accesses, the UE context is provided to the eNodeB by the core network. 

Therefore, the eNodeB needs to receive the restriction list at the state change from LTE_IDLE to LTE_ACTIVE.
Restriction list: Size considerations

The tracking area is seen as a good choice to build a restriction list:

· The core network understands the concept of tracking area.

· The tracking area is for example used to narrow down the area in which a UE need to be paged.

· The size of the restriction list, which is per UE, will be reasonably small. To support the X2-based handover, the restriction list need to be a complete list of all restrictions within the area in which X2-based handover is applied. The area covered by an MME Pool is likely to meet this need for X2-coverage.

Using other area information elements from the RAN, like cell ID, have drawbacks:

· Using cell ID for restriction would increase the size of the restriction list as all restricted cells of the area handled by X2-based handover would need to be included.

· Using cell ID for restriction handling also mean that the core network needs to understand and configure RAN-information.

· Using cell ID for restriction would create a binding between CN-configuration and RAN-configuration which would prevent RAN to auto-configure cells.

· It would cause a problem at introducing new eNodeBs or introduce new cells. All restriction lists in eNodeBs within the area handled by X2-based handover would need to be updated. This would affect all UEs in LTE_ACTIVE in the MME Pool.
· In case there is a need to prevent normal use of specific cells, perhaps cells that are made available for test and not until later meant to used for normal operation, it’s more likely that this restriction is common to all normal UEs and is therefore better configured locally in the affected eNodeBs.

Proposal

· The core network shall provide a parameter Restriction list as part of the procedures where the UE is moved  to state LTE_ACTIVE.
· The restriction list is composed of a number of not allowed tracking areas within the X2-handover-served area.

· Add a clause “Roaming and Area Restrictions” to 23.401.

The attach procedure already specifies transfer of a restriction list.

Other procedures that are affected in TS 23.401 v1.1.1 are:

First change: Service Request, chapter 5.3.4, step 4
Second change: UTRAN to E-UTRAN handover, chapter 5.5.2.2, step 12
Third change: GERAN to E-UTRAN handover, chapter 5.5.2.4, step 12
Fourth change: Add a new clause for "Roaming and Area Restrictions", chapter 4.3.4.x
********************** START OF FIRST CHANGE, chapter 5.3.4, step 4 ********************************

4.
The MME sends S1-AP Initial Context Setup Request (Serving GW address, S1-TEID(s) (UL), Bearer QoS(s), Security Context, MME Signalling Connection Id) message to the eNodeB. This step activates the radio and S1 bearers for the default bearer and the pre-established dedicated bearers. The need for a mechanism to activate only a subset of the existing EPS bearers is FFS. The eNodeB stores the Security Context, MME Signalling Connection Id, Bearer QoS profile(s) and S1-TEID(s) in the UE RAN context. Handover Restriction List contains roaming and area restrictions; its usage is described in clause "Roaming and Area Restrictions".  The step is described in detail in 3GPP TS 36.300 [5].
********************** END OF FIRST CHANGE ********************************

********************** START OF SECOND CHANGE, chapter 5.5.2.2, step 12 ********************************

12.
The UE sends a Tracking Area Update Request message that triggers a subset of Tracking Area Update procedure (see clause 5.3.2). Handover Restriction List contains roaming and area restrictions; its usage is described in clause "Roaming and Area Restrictions".Part of the Tracking Area Update procedure is the Cancel Location message from HSS. When the Source SGSN receives the Cancel Location message the source SGSN releases the bearer(s) in the Serving GW by sending a Delete Bearer Request message. Note that only the signalling relationship is released between the Serving GW and the source MME, but the UE context continues to exist in the Serving GW.

********************** END OF SECOND CHANGE ********************************

********************** START OF THIRD CHANGE, chapter 5.5.2.4, step 12 ********************************

12.
The UE sends a Tracking Area Update Request message that triggers a subset of Tracking Area Update procedure in target MME (see clause 5.3.3). Handover Restriction List contains roaming and area restrictions; its usage is described in clause "Roaming and Area Restrictions".Part of the Tracking Area Update procedure is the Cancel Location message from HSS. When the Source SGSN receives the Cancel Location message the source SGSN releases the bearer(s) in the Serving GW by sending a Delete Bearer Request message. Note that only the signalling relationship is released between the Serving GW and the source MME, but the UE context continues to exist in the Serving GW.
********************** END OF THIRD CHANGE ********************************

********************** START OF FOURTH CHANGE, chapter 4.3.4.x ********************************

4.3.4.x
Roaming and Area Restrictions
Roaming restrictions are controlled by the core network and may have charging implications. A procedure performing a PLMN change therefore always involves interaction with the core network.

Area restrictions within a PLMN are at an X2-based handover carried out by eNodeB based on restriction information provided by the core network. The area restriction is defined by a list of tracking areas that is sent to the eNodeB when the UE mobility state is changed to LTE_ACTIVE.
********************** END OF FOURTH CHANGE ********************************
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