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Introduction
This paper proposes updates to selection of Cellular Internet-of-Things Dedicated Core Network. The Dedicated Core Networks is specified in TS 23.401 for E-UTRAN. Clause 4.3.25.1 specifies how the MME translates the UE Usage Type to a specific DCN.
“The serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming. Both standardized and operator specific values for UE Usage Type are possible.”

In SA2#110 it was discussed that a UE Usage Type could be stored in the UE in addition to the HSS, and that the eNB/C-BS should also have a possibility to translate a UE Usage Type to a DCN. 

In order not to duplicate the translation functionality (both in eNB and MME), the potential complexity this would bring both in developing a standard and maintaining consistency in operator network deployments, it is proposed not to have any translation in the eNB/C-BS.

This paper discusses an alternative approach to optimize the DCN selection for CIoT. It may eliminate re-routings in network with single DCN for CIoT. Also as it is being discussed to use an optimized NAS protocol for CIoT, potentially not even backward compatible with the current NAS protocol, this approach may also solve a possible problem with a NAS request being sent to a MME/C-SGN that may not support and understand that specific NAS protocol.

Proposal

It is proposed to capture the following updates in TR 23.720. 
***** First Change *****
6.9
Solution 9: UE provided indication for selection of CIoT-EPC DCN or EPC DCN
6.9.1
Description
The high-level principle of the solution for selection of a CIoT-EPC DCN or other EPC DCN is shown in the figure below.
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Figure 6.9.1-1: Solution for Core network selection based on indication from UE

The high level principles are as follows:

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

-
Each device may store a DCN selection assistance parameter (per PLMN) in the device

Editor’s Note: It is FFS if the UE Usage type parameter and the DCN selection assistance parameter is in the USIM or in the device

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

-
When the UE is not registered at current location in the network, it provides the default UE Usage Type parameter and, when available at the UE, a DCN selection assistance parameter, to the network. The network selects the appropriate dedicated core network (e.g. CIoT-EPC DCN or other EPC DCN) based on this parameter plus other parameters according to existing DÉCOR specification. A serving control node (e.g. MME) obtains the subscribed UE Usage Type parameter from the HSS. If the subscribed UE Usage Type is different from the UE provided Default UE Usage Type, the operator policies in the MME decides which parameter takes precedence. If the dedicated 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 DCN selection assistance parameter. The UE provides its stored DCN selection assistance parameter in RAN messaging to the RAN node any time the UE change to a tracking area outside the TAI list which may potentially result in a changed serving control node. The next time the UE attaches to the same network (i.e. same PLMN) it provides this network provided DCN selection assistance parameter to the network. When UE changes PLMN, it may provide both the Default UE Usage type (as NAS parameter) and the network provided DCN selection assistance parameter for that PLMN (as RRC parameter) to the network.


6.9.2
Initial selection
The procedure is initiated when a UE, e.g. a CIoT device, is not registered at current location in the network. A DCN is selected when a new core node is selected.
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Figure 6.9.2-1: Initial selection based on UE and/or HSS provided indications.

1. RRC connection established
2. The UE provides a NAS PDU with the Initial Attach. The NAS PDU may include a Default UE Usage Type and, when available, a DCN selection assistance parameter. In the RRC message, the UE provides a ‘NAS type’ which indicates which NAS “dialect” the NAS PDU is based on, e.g. normal EPC NAS, or simplified CIoT NAS.
3. The RAN node selects a DCN and serving node (“DCNsn”) based on the UE indicated ‘NAS type’ and based on the configuration in the RAN node. For example, a CIoT RAN node may in one deployment have just one CIoT DCN configured making the selection trivial. Other deployments may have several different DCNs configured, e.g. a mix of multiple CIoT DCNs and normal EPC DCNs using different potentially not compatible NAS variants. The UE indicated ‘NAS type’ ensures the NAS PDU with the Initial Attach is forwarded to a DCN and serving node that understands the specific NAS dialect.

The NAS PDU with the Initial Attach is sent to a serving node of the selected DNC. Load balancing according to DÉCOR is applied if there are several serving nodes. The Initial Attach message may include a UE provided Default UE Usage Type and a DCN selection assistance parameter, which may be used by the MME/C-SGN selection function.
4. The Serving Node (e.g. MME, C-SGN) may retrieve the subscribed UE Usage Type from HSS according to DÉCOR specification. 

5. The Serving Node examines the Default UE Usage Type and DCN selection assistance parameter provided by the UE and the UE Usage Type provided by the HSS (as available) and may take other information available in the core network into consideration (e.g. device capabilities, subscription information, SLA information) according to existing DÉCOR specification to verify that the selected DCN is suitable for the particular device. The attach procedure continues when current node matches the DCN selection. If the DCN should have been another DCN than current DCN, the serving node invokes a reroute procedure according to DÉCOR.

NOTE: If an operator has deployed one single DCN for CIoT, rerouting may not be required. LTE Cat-0 devices and NB devices might be directed to the correct CIoT DCN at the initial selection.
7-8.
If several CIoT DCNs supporting the same NAS dialect exist, a reroute according to DÉCOR may be used for the first initial attach in a PLMN. 
9. The new serving node may provide ‘DCN selection assistance’ information in the Attach Accept message. The UE stores the DCN selection assistance information per PLMN, and provides it in future attaches and TAUs to the PLMN to facilitate DCN selection in RAN and avoid rerouting.
The purpose with the ‘DCN selection assistance’ information should be to uniquely identify a type of DCN (e.g. CIoT DCN for the most constrained devices). It must be valid and the same throughout the whole PLMN. It needs to be understood by RAN nodes for selecting a DCN (if that type of DCN is available in the RAN node configuration). 
Editor’s Note:
Further details and the format of the DCN selection assistance parameter is stage 3 work dependent on both RAN3 and CT1 work.

***** End of Changes *****
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