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1.
Introduction

This contribution analyzes some aspects regarding the current E-UTRAN support for the handling of mobility restrictions considering the generally agreed principles and new requirements stemming from the ongoing work on emergency calls, with the aim of identifying one general mechanism that can cover all cases.
2.
Discussion
2.1

General principles
With the current SAE/LTE architecture, the EPC has the responsibility of setting mobility restrictions. Such restrictions are then signaled to the E-UTRAN, which has the task to apply them accordingly. Within the scope of Release 8, it is generally assumed that HRL is static information that does not change within the lifetime of a call, neither in terms of actual restrictions nor in terms of when such restrictions should be active, so that configuring HRL at state transition to ECM_CONNECTED would be sufficient.
Looking at the requirements coming from, for example, emergency call support, it can be seen that this assumption is not valid anymore.

Nevertheless, the principle that mobility restrictions are decided by EPC and applied by RAN shall be kept even when the functionality of the EPS is enhanced due to new requirements.
2.2

Mobility restrictions during emergency calls
When functionality is added to the specifications to support emergency calls, it is a requirement that during emergency sessions mobility restrictions shall not apply.
Although not all bearers in the connection might be emergency bearers, it would be extremely bad under performance point of view to interrupt/delay mobility actions like handover, in order to remove non-emergency bearers before handover, as it could lead to call drops. That mobility actions have precedence over bearer management actions is a well established principle in RAN3 specifications.

More over, it should not be any major issue for the EPC to remove non-allowed bearers from the connection after a possible handover to a restricted area has taken place, preserving the fact that in general only emergency bearers are allowed in restricted areas, but also making sure mobility performance is not jeopardized. 

When thinking about CSFB, it can also be seen that E-UTRAN might need to know that mobility restrictions do not apply, if for example the CSFB in question is related to an emergency call. This is already possible when the CSFB is triggered via Initial Context Setup (as the HRL is an optional IE that can be omitted by the MME in case of emergency call-related CFSB), but there is currently no support in ‎[1] when the CSFB is triggered by a UE Context Modification.
2.3

Need for a general mechanism for handling mobility restrictions

Thinking beyond the examples described above, it can be seen that in general EPC should have not only a way to inform E-UTRAN of which mobility restrictions are to be applied (in terms of the currently defined lists of not allowed area identities), but also a way to let E-UTRAN know when mobility restrictions should not be applied and when, during the lifetime of a UE context, mobility restrictions shall be re-applied or modified.
This should be a general mechanism of which emergency calls handling and CSFB are just particular examples, but that could be applied at any time by EPC for other reasons (for example, the operator might want to be able to have subscription strategies where a certain user is allowed only in a limited region during the working days and in a broader region in the weekend, etc..). 
The current support in RAN3 specifications allows EPC to signal HRL only at Initial Context Setup and DL NAS Transport, while it is not possible to do the same by for example UE Context Modification.
2.4

Backwards compatibility considerations

When generalizing the handling of mobility restrictions, care shall be taken so that the modifications to the protocols are applied in a backwards compatible way, both functionally and under protocol point of view.
· Protocol compatibility:

This can be ensured by taking advantage of extension containers and by setting appropriately the presence and criticality fields of new/modified information elements;

· Functional compatibility:

The current mechanism for the signalling of HRL works so that (for example in S1AP Initial Context Setup) if the IE is not present, no restrictions apply. If introducing HRL elsewhere, it cannot be counted anymore that absence means ‘no restrictions’ as the MME might not send the IE because it is compliant to an earlier version of the protocol. Hence, there is a need to introduce a field in the HRL to indicate that no restrictions apply, and at the same time the eNB shall assume that the absence of the IE indicates that whatever restriction was signaled before is still valid (if any).
By making sure the above principles are followed, protocol and functional backwards compatibility can be ensured.
3.
Conclusion and proposal
Given the above, it was shown that:
· The LTE/SAE architecture implies that EPC is in charge of setting and modifying mobility restrictions, while the radio access network is in charge of applying them when received;
· Mobility actions shall take precedence over bearer management actions, hence the RAN should not select specific bearers to release prior to handover, but should apply a user-level behaviour and let the EPC release bearers the EPC deems as non-allowed bearers after handover is completed;

· Currently RAN3 specifications only support the possibility of signalling mobility restrictions to the RAN at Initial Context Setup/DL NAS Transport, while it is seen that restriction applicability may change while the Ue is in ECM_CONNECTED, due to the nature of some of the bearers for the Ue, as for example during emergency sessions;

· A general mechanism is preferable and it is possible to maintain backwards compatibility;

Hence, we propose that:

· Support is introduced in ‎[1], so that EPC can indicate not only which particular handover restrictions are to be applied (content of HRL), but also when they shall not be active (because for example emergency session is ongoing or for other reasons) and when they shall be activated again (because for example the emergency session is finished).

· RAN3 conclusions are summarized and sent for commenting/feedback to SA2.

The related CR and draft LS are contained in respectively R3-091167 and R3-091168.
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