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1. Introduction
-
CIoT CN is to support a very large number of IoT devices which have very different traffic characteristics than devices that the EPC/EPS is currently supporting. The message sizes and traffic load is much smaller (20 bytes – 200 bytes), single/limited transfers (1-2 packets per transmission/reception) and sent infrequently (several times a day) than the traffic model assumed for existing EPC traffic. Also requirements for supporting/not-supporting seamless mobility are different.
-
CIoT CN may have an simplified (different) architecture from the existing EPC to cope with such devices. There are proposals from several companies (Qualcomm and Huawei) along these lines to this meeting. 
-
The interface to CIoT RAT may be an enhancement of S1, say S1*. S1* may also be used to interface with a CIoT optimized-E-UTRAN that RAN groups may introduce in Rel-13.

-
There are two options for developing CIoT core network:

a.
Have the existing EPC support S1* interface while not modifying the existing EPC architecture – nodes and interfaces (MME, SGW, PGW, S11, S5, S10, etc) 

b.
Have a modified core-network architecture for CIoT and have S1* be the interface between the CIoT CN and the CIoT RAN. The CIoT CN only serves devices that attach to CIoT RAN.
-
Though option-a may appear at the outset to be a simpler and faster way to specifying S1*, most proposal solutions captured in Rel-12 TR for an optimized solution for SDDTE ended up impacting other nodes and interfaces. Then there were complicated protocol and inter-operability issues of having to support both “normal” UEs and IoT UEs. 
-
Hence, it makes more sense to do option-b, where the CIoT CN is still a modification of the existing EPC, but only serves CIoT devices. The existing Rel-13 EPC will continue to serve UEs that do not attach to the CIoT RAT.  
-
Since RAN groups are still to start work on creating a “Clean slate CIoT RAT”, in the figure below we show that the CIoT CN may also serve IoT devices that attach to E-UTRAN if the RAN groups decide to enhance E-UTRAN to also support IoT devices, and/or existing MTC devices may be directed to use the dedicated CIoT CN. 
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 Figure 1. RAN to CN interface for the newly developed CIoT RAN and CIoT CN

-
It should be possible to redirect UEs between the different CNs and between EPC and CIoT CN. Redirection feature can be similar to that for Decor. 
-
However, as opposed to Decor where the determination of core network was based on subscription, since the goal was not to modify existing UEs, for CIoT since the UEs are new, it would be much simpler for the device to provide in its access to the RAN a CN selection parameter. The device can be programmed with a default UE Usage type parameter (akin to IMSI) which can be overwritten by the CN (akin to GUTI). The UE’s subscription in HSS also has UE usage type parameter, which takes precedence over the UE usage type parameter in the UICC. This is similar to the use of low access priority indication (LAPI) for selection of core-network, where the UE provided this parameter to the RAN in all initial messages. 
-
There may in fact be several different CIoT CNs each optimized to provide a specific set of functions, e.g. CIoT-1 may not provide inter-BS mobility whereas CIoT-2 may provide limited inter-BS mobility. However, these generalizations can be left for future release.
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Figure 2. Several Dedicated CN for both EPC and CIoT CNs.
2. Proposal

It is proposed capture in TR 23.720 the following procedure. 
***************** Start of changes **********************
5.x
Key Issue x: Selection between CIoT Core Network and EPC 
5.x.1
Description

The CIoT CN and the EPC core network may be connected to both the Rel-13 E-UTRAN and to Clean slate CIoT RAN. This key issue is to determine how to select CIoT core network for IoT devices and how to redirect devices between these networks. 
5.x.2
Architectural Requirements 

Following architecture requirements shall be supported:

***************** Next Change **********************

6.x
Solution #: Decor based selection between CIoT CN and EPC
6.x.1
Description

The high-level principle of the solution for selection of CIoT core-network and EPC core-networks is shown in the figure below. 
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Figure 6.x.1. Solution for Core network selection based on Rel-13 Decor feature.
The high level principles are as follows:

-
Each device has a Default UE Usage type parameter programmed into the device

Editor’s Note: It is FFS if the UE Usage type is in the USIM or in the device

-
The subscription of the UE in the HSS contains a “Subscribed UE Usage Type” parameter (this is similar to the “UE Usage Type” parameter for Rel-13 Decor feature).

-
When the UE has not previously attached to the network, it provides the default UE Usage Type parameter in RAN messaging. The RAN node is able to select the appropriate core network (CIoT CN or EPC DCN) based on this parameter. The control node of CIoT or EPC (MME) obtains the subscribed UE Usage Type parameter from the HSS. If the subscribed UE Usage Type is different from the UE provided UE Usage Type, the subscribed parameter takes precedence over the UE provided CN selector. If the dedicate CN needs to be changed, the control node initiates a redirection procedure to the appropriate DCN.

-
The control node in the new DCN serves the UE and provides the UE with the core network index (eg. MMEGI for decor). During any idle-active transition, the UE provides the network provided core network index in RAN messaging to the RAN node. The next time the UE attaches to the same network (i.e. same PLMN) it provides this network provided core network index to the network. When UE changes PLMN, it may provide both the Default UE Usage type and the network provided core network index to the network.
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