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1 Introduction 
This paper focuses on how to align different State machines especially that of an MME to recover from RAN paging failure in terms of seeking MME to trace a UE. Falling back to core-paged paging in case of RAN paging failure is beneficial given the larger coverage of MME when compared to that of an Anchor eNB.. 
The objective of this paper is to elaborate UE Context Release based solution as a way to recover from RAN pagng failure gracefully without impacting existing (MME) state machines.
2 Discussion
2.1 S1 UE Context Release Request (eNB triggered)
As shown in Fig. 1, when a RAN paging fails, an Anchor eNB can trigger S1AP: UE Context Release Request. This will enable an MME to move a UE to a right state (i.e., from ECM-CONNECTED to ECM-IDLE) before triggering MME-based paging if triggered by DL data arrival. 
In order to minimise unnecessary delay in making an MME ready for initiating a paging, UE Context Release Request can carry a special cause (e.g., RRC connection lost and paging required). An MME can defer triggering S1AP: UE Context Release command – but instead trigger MME paging. After paging, if a UE happens to re-connect (i.e., RRC establishment) through a new Serving eNB, following 2 Options are possible:

i) Option 1: If an MME indicates to a new Serving eNB information regarding old Source eNB ID (i.e., Anchor eNB) as part of S1AP: Initial Context Setup Request, new Serving eNB can contact old Anchor eNB and fetch UE context using RETRIEVE UE CONTEXT procedure. If X2 does not exist, S1-based context fetch is also possible. This may require an Old Anchor eNB to pass UE Resume ID on to an MME as part of UE Context Release Request and MME passing this on to a new Serving eNB using S1AP: Initial Context Setup Request. The full Signaling flow as expected by this mechanism is depicted in Fig. 1. MME can further play a role of a relay to get a new Serving eNB to send promptly tunnel information for data forwarding. Accordingly an MME can trigger UE CONTEXT RELEASE COMMAND message when it is notified by a new serving eNB implicitly that a context retrieval, any associated data forwarding and path switch are complete. A new serving eNB can notify an MME that it has successfully retrieved UE context implicitly using PATH SWITCH REQUEST message. If, on the other hand, if a UE does not respond to MME-based paging, an MME will release UE associated logical connection, trigger UE CONTEXT RELEASE COMMAND message.
ii) Option 2: As Soon as a UE reconnects with a new Serving cell, it can send an RLF Report with minimal impact to an MME and get context transferred again through HO preparation or S1/X2-based context fetch.
Given the fact that a UE in question is responding to the paging from the MME, it will be naturally to choose Option 1 without having to complicate and delay with Option 2. In Option 1, MME can readily know whether a UE reconnects and defer fully releasing the context of a UE. Accordingly, given that Option 1 enables speedy recovery by enabling an MME to exchange required information (e.g, Resume ID and Old Anchor eNB ID) and to make timely prompts for both Anchor eNB and Serving eNB to take actions in terms of exchanging contexts and timely data forwarding, Option 1 can be chosen.
Observation 1: Option 1 can make a quick recovery possible.
Proposal 1: RAN3 is respectfully requested to choose Option 1 for further considerations and accept the associated CR.

























3 Conclusion and proposals
This paper presents a UE Context Release Request-based Solution to ensure minimal impact to MME state machine and faster recovery. With this, it makes the following 1 Observations and 1 proposal:
Observation 1: Option 1 can make quick recovery possible.

Proposal 1: RAN3 is respectfully requested to choose Option 1 for further considerations and accept the associated CR.
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Fig. 1: Graceful Speedy Recovery After RAN paging failure
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