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1 Introduction 
With an introduction of DÉCOR, there is a need for an MME to get additional input from an intermediate/default/wrong MME in terms of the identity of a correct dedicated MME to which a UE has to be connected based on UE subscription information. Given that an eNB does not have any clue about a UE Usage Type, an eNB can forward a UE to an intermediate/default/wrong MME which can decide in terms of correct MME to which a given UE has to be forwarded. This is achieved with a new NAS Message rerouting procedure.
The Objective of this contribution is to analyse in terms of how correctly to define this new NAS Message Rerouting procedure to handle the especially the following: 
i). how to release context in an intermediate/default/wrong MME, 
ii). What happens when a dedicated core is overloaded/unavailable at the time of rerouting?
iii). How to avoid making changes to existing message types (e.g., Initial UE message)?
2 Discussion

The current understanding of DÉCOR can be depicted as shown in Fig.1. 


Accordingly, when a UE connection request arrives, an eNB may send the request to an intermediate/default/ wrong MME, in case the eNB cannot figure out the correct dedicated MME to which the given UE has to be connected based on GUTI/GUMMEI information. On retrieving UE context from an old MME, an intermediate/default/ wrong MME will send a request for an eNB to choose a correct dedicated MME using class-2 procedure. This means that there is no guarantee to handle a UE in question in case an indicated dedicated MME becomes unavailable (e.g., due to overload OR malfunction). In other words, an eNB cannot explicitly indicate to an intermediate/default/wrong MME for the purpose of getting a UE in question served by intermediate/default/wrong MME in case such a situation happens where an indicated dedicated core is unavailable. Further this class-2 procedure unnecessarily modifies UE Initial Message in order to stop further rerouting. 
Observation 1: Class-2 NAS Message Rerouting procedure will unnecessarily modify Initial UE Message.
Given that we may introduce a new NAS Message Reroute procedure, a care has to be taken to make sure that UEs are best served with DÉCOR than with a legacy system. The next few Sub-sections work towards this goal. 
2.1 What Happens when DÉCOR is congested
One of design tenets of DÉCOR is to better handle a given UE Usage type. For instance, UEs can be categorized this way in terms of what enterprise, services (e.g., emergency services) they belong to. Suppose a given UE belongs to paramedics and there is DÉCOR for the purpose of handling all paramedic UEs. Under such circumstances, if we assume that a given DÉCOR is congested (e.g., due to a calamity). In such a situation, is it better to reject a paramedic UE that attempts a connection?

By making a NAS message Reroute Request a class-1 procedure, an eNB can clearly and explicitly (e.g., with a cause Value) indicate a situation with an objective to getting a UE in question served by an intermediate/default/wrong MME without having to modify Initial UE Message for this purpose. This is depicted in Fig. 2.


Proposal 1: RAN3 is requested to see how better to handle a DÉCOR congested situation while minimizing unnecessary changes to existing procedures.
2.2 Releasing Context from an intermediate/default/wrong MME
An Old MME where an UE was earlier connected to will delete MM and bearer contexts pertaining to a given UE on receiving a Cancel Location message [1]. It looks like an intermediate/default/wrong MME reroutes a NAS message well before location update with HSS and this means that an intermediate/default/wrong MME will keep UE context it fetched from an old MME. By making NAS message Reroute procedure class-1, this can readily be achieved. With a class-1 procedure, no special mechanism (e.g., timer) is needed to remove UE context from an intermediate/default/wrong MME. This also ensures that a UE context from an intermediate/ default/wrong MME is deleted only when a UE is successfully connected to a right dedicated MME. This is depicted in Fig. 3.
Observation 2: By making NAS message Reroute procedure class-1, removing UE context from an intermediate/default/wrong MME can readily be achieved.
Proposal 2: RAN3 is requested to make NAS Message Reroute procedure class-1.
3 Conclusion and proposals
After analysing NAS message rerouting procedure necessitated by DÉCOR this paper makes 2 Observations and a proposal as listed below:
Observation 1: Class-2 NAS Message Rerouting procedure will unnecessarily modify Initial UE Message.
Proposal 1: RAN3 is requested to see how better to handle a DÉCOR congested situation while minimizing unnecessary changes to existing procedures.
Observation 2: By making NAS message Reroute procedure class-1, removing UE context from an intermediate/default/wrong MME can readily be achieved.

Proposal 2: RAN3 is requested to make NAS Message Reroute procedure class-1.
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Fig. 1: Current Working Assumption of DÉCOR functionality
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Fig. 2: Better UE Handling with Class-1 procedure
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Fig. 3: Better UE Context Removal with a Class-1 procedure
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