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1
Introduction

At the last meeting discussions on provision of area restrictions were led. This paper tries to finalise related open topics:

2
Discussion

2.1
Which sort of information is provided on S1 to indicate the area restrictions ?

a la Rel-5 Shared Network Area ?

In Rel-5 discussions where initiated in RAN3 in order to align area restriction handling in active mode with the one in idle mode. The related standardisation effort on Iu and Iur resulted in the introduction of the “Shared Network Area” concept. The SNA concept foresees to 

-
associate Location Areas with SNA-codes

-
indicate the association LAC(SNAC at the start of Iu interface operation via standardised Iu procedures for all Location Areas served by the RNC, including SNA information of neighbouring cells (inter- and intra-RAT cases).

-
indicate the UE’s area restrictions (in fact the area in which the UE is allowed to roam is indicated) in the course of dedicated Iu connection establishment (in the Common ID procedure and in the Relocation Resource Allocation procedure). 

-
In DRNS situations, the SNA indications are provided as well (in the UL Signalling Transfer Indication procedure and all the Neighbouring Cell Information IEs).

any alternative ?

The SNA concept was invented to provide a smart way to signal area restriction information to a UTRAN node which is expected to serve orders of magnitude more cells compared to an eNodeB, the mapping onto SNACs provides an elegant way to shorten respective UE specific signalling.

The alternative would be to indicate just those neighbouring Tracking Areas where the UE is not allowed to roam in. So, no configuration of the eNodeBs with TA(SNA mapping tables (those tables would be rather short per eNodeB) at S1 interface operation start is necessary. The eNodeB will receive the roaming restrictions for an UE context at S1 setup and an update of the roaming restriction information whenever an inter-eNodeB change coincides with a change of the Tracking Area, as the area restriction information provided from the source side via X2 is likely to be out-dated.

2.2
Which S1/system function is used to indicate the area restrictions ?

At S1 connection setup, when the UE changes from LTE_IDLE to LTE_ACTIVE, the MME will have to provide related area restriction information when feeding data into the UE context at the serving eNodeB.

For updating the area restriction information during LTE_ACTIVE mobility there exist two possibilities:

-
Either messages from the Handover procedure are utilised to indicate the updated area restriction information, which would necessitate to initiate an information transfer procedure once the MME received the Handover Complete message.

-
Or the area restrictions are provided in the course of the Tracking Area Update procedure, which is assumed to take place even in LTE_ACTIVE, whenever inter-eNodeB mobility crosses Tracking Area borders.

3
Proposal

There are not many things to evaluate and to discuss with this topic. All schemes seem to be feasible and it is rather a matter of decision making. The SNA concept seems to be slightly over-engineered for E-UTRAN, as the magnitude of an eNodeB’s service area cannot be compared to the service area of an RNC.

In order to proceed with this matter, it is proposed to inform SA2 (and CT1, RAN2) on the discussion we had in RAN3 and to ask for their opinion on that matter.

It would be beneficial to state RAN3’s preference on this topic and therefore it is proposed to opt for a scheme where the update of the area restriction information is provided in the course of the Tracking Area Update procedure by means of indicating a list of Tracking Areas the UE is not allowed to roam in.

Annex A: change to TS 36.300

10.4
Area Restrictions

Information on which area restrictions to be applied during LTE_ACTIVE state is provided by the MME at context setup over the S1 interface. 

The eNB shall store the UE restriction information and use it to determine whether the UE has access to radio resources in the E-UTRAN. The source eNB should apply restriction handling when selecting a target eNB.

The available UE restriction information shall be propagated by the source eNB over X2 at intra E-UTRAN handover.
Area restriction information contains a list of Tracking Areas the UE is not allowed to roam in. In case the UE crosses the boarder of a Tracking Area, the related restriction information in the serving eNodeB is updated by the MME in the course of the Tracking Area Update procedure.
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