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1 Introduction 
A new Work Item on Dedicated Core Networks was recently approved in RAN #68. Given the increasing heterogeneous nature of devices in terms of service types and capabilities that connect to a network, the goal is to use dedicated core network to handle different device types. For this purpose, a new UE Usage Type is specified that is going to be stored in HSS. 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 the new NAS Message Rerouting procedure in terms of 
i). whether there is any room to minimise occurrences of reroute messages, 
ii). how to release context in an intermediate/ default/wrong MME, 
iii). whether there is any possibility to reuse existing S1 messages for this purpose and 
iv). What happens when a dedicated core is overloaded just prior to rerouting?
2 Discussion

2.1 Better NNSF
Till now an eNB has all the required information both from a UE (e.g., GUTI, GUMMEI) and an MME (e.g., Relative MME Capacity and S1 OVERLOAD START/STOP) to forward a UE connection request to the appropriate MME while ensuring MME load balancing within an MME pool. With an introduction of DÉCOR, it appears that this decision making power of an eNB is going to be impaired and passed on to an intermediate MME. The involvement of an intermediate/default/wrong MME can unnecessarily increase signaling to the core network that can go against and defeat the purpose of introducing DÉCOR. 
Observation 1: it appears that the NNSF functionality of an eNB is weaken with DECOR

It is therefore important to restore NNSF functionality at eNB even in the presence of DÉCOR. This is possible only when an eNB is capable of getting all required information that is necessary for it to execute proper NNSF without having to get an intermediate/default/wrong MME involved.

Proposal 1: RAN3 is requested to see how NNSF functionality can be restored at eNB without having it to be passed on to an intermediate/default/wrong MME.
With better NNSF at eNB, there is a possibility to minimize the occurrences of NAS Message rerouting – thus minimizing unnecessary signaling on S1.
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. Although this is not within the scope of RAN3, it is important to investigate whether an eNB has to notify an intermediate/default/wrong MME in terms of when to remove UE related context.
Observation 2: it appears that a special mechanism (e.g., timer) is needed to remove UE context from an intermediate/default/wrong MME.
Proposal 2: RAN3 is requested to investigate whether an eNB has to notify an intermediate/default/wrong MME in terms of when to remove UE related context.
2.3 Reuse of existing S1 message
For better backward compatibility, it is always wise to reuse existing messages for new procedures. In this respect, this paper wants to figure out whether there is any room to reuse existing S1 message as opposed to introducing a complete new message for NAS message rerouting.
Observation 3: it appears that DOWNLINK NAS TRANSPORT message can be reused for NAS message rerouting possibly with new IEs.

Proposal 3: RAN3 is requested to check whether there is any room to reuse existing S1 message for NAS message rerouting.
2.4 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 (due to a calamity). In such a situation, is it better to reject a paramedic UE that attempts a connection?
Proposal 4: RAN3 is requested to see how better to handle a DÉCOR congested situation.
3 Conclusion and proposals
After analysing NAS message rerouting procedure necessitated by DÉCOR this paper makes 3 Observations and 4 proposals as listed below:
Observation 1: it appears that the NNSF functionality of an eNB is weaken with DECOR.
Proposal 1: RAN3 is requested to see how NNSF functionality can be restored at eNB without having it to be passed on to an intermediate/default/wrong MME.

Observation 2: it appears that a special mechanism (e.g., timer) is needed to remove UE context from an intermediate/default/wrong MME.
Proposal 2: RAN3 is requested to investigate whether an eNB has to notify an intermediate/default/wrong MME in terms of when to remove UE related context.
Observation 3: it appears that DOWNLINK NAS TRANSPORT message can be reused for NAS message rerouting possibly with new IEs.

Proposal 3: RAN3 is requested to check whether there is any room to reuse existing S1 message for NAS message rerouting.
Proposal 4: RAN3 is requested to see how better to handle a DÉCOR congested situation.
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