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Abstract of the contribution: This paper takes as input RAN3’s LS S2-176874/R3-173401, discusses some solutions for UE differentiation and proposes a way forward.
1.
Introduction
The incoming LS from RAN3 in [1] asks SA2 if DCN Id (Dedicated Core Network identifier), UE Usage Type, SPID (Subscriber Profile ID) or a new attribute should be used to support NB-IoT UEs differentiation into groups of subscribers.
2.
Discussion
2.1
General

RAN3 proposed to choose among four candidate parameters (among which three are existing ones) for differentiating UEs in groups of subscribers.

Consideration 1: There is no need to define a new parameter for supporting differentiation of UEs into groups of subscribers.

Subclauses 2.2 and 2.3 analyse which of the existing parameters listed by RAN3 is the most appropriate to support differentiation into groups of subscribers.
2.2
SPID (Subscriber Profile ID)

According to TS 36.300, 

16.1.8
Subscriber Profile ID for RAT/Frequency Priority

The RRM strategy in E-UTRAN may be based on user specific information.

The Subscriber Profile ID for RAT/Frequency Priority (SPID) parameter received by the eNB via the S1 interface or the X2 interface is an index referring to user information (e.g. mobility profile, service usage profile). The information is UE specific and applies to all its Radio Bearers.

This index is mapped by the eNB to locally defined configuration in order to apply specific RRM strategies (e.g. to define RRC_IDLE mode priorities and control inter-RAT/inter frequency handover in RRC_CONNECTED mode).

The SPID is an integer ranged between 1 and 256 (see TS 36.413 and TS 36.423). The informative Annex I of TS 36.300 explains how the SPID values can be split into operator specific and reference values.
The SPID is currently sent over S1AP in the following messages: INITIAL CONTEX SETUP REQUEST (MME to eNB); UE CONTEXT MODIFICATION REQUEST (MME to eNB, optionally); Source eNB to Target eNB Transparent Container in HANDOVER REQUIRED (source eNB to MME) and HANDOVER REQUEST (MME to target eNB); and in DOWNLINK NAS TRANSPORT (MME to eNB).
In X2AP the SPID is transferred in the HANDOVER REQUEST (source eNB to target eNB) and in the RETRIEVE UE CONTEXT RESPONSE (old eNB to new eNB) message.
From the definition in 36.300 it is clear that the SPID is used to apply specific RRM strategies rather than to distinguish different groups of UEs.
Proposal 1: It is preferable not to use the SPID to apply UE differentiation.

2.3
UE Usage Type and DCN-ID
2.3.1
UE Usage Type

The UE Usage Type was introduced in Rel-13 to support the DECOR (Dedicated Core Network) feature which is fully network based (i.e., at the time it was required to introduce it without depending on any UE changes). The UE Usage Type, which is optionally sent by the HSS to the MME, may have both standardized and operator specific values. It is allocated by the home network and it can already be exchanged over inter-MME signalling. The selection of the DCN (Dedicated Core Network) may be based, among other information, on the UE Usage Type.

According to TS 36.413, the UE Usage Type is encoded as an integer (0..255) and may be included in the INITIAL UE MESSAGE (eNB to MME) as well as in the REROUTE NAS REQUEST (MME to eNB). The UE Usage Type is not signalled over X2.
2.3.2
DCN-ID (Dedicated Core Network identifier)
The DCN-ID was introduced in Rel-14 to support the eDECOR feature now with support from the UEs for a more efficient handling DCNs and avoiding redirection between those. The DCN-ID is allocated by the visited network and the MME is configured with the DCN-ID(s) of the Dedicated Core Networks it supports. It is currently not stored in the MME. 
In TS 36.413, the DCN-ID is defined as a 16-bit integer and it is optionally included in the following messages: S1 SETUP RESPONSE (MME to eNB), MME CONFIGURATION UPDATE (MME to eNB) and in the INITIAL UE MESSAGE. It is not exchanged over X2. 
2.3.3
Considerations
Given that the DCN-ID can be allocated and used by the visited network even when there is no UE usage type available from subscriber data for the UE, it seems preferable to use the DCN-ID, i.e., to enable RAN to use eDECOR information and use it for NB-IoT and possibly other UE differentiation within the RAN. Using DCN-ID allows for harmonizing differentiated support in RAN and CN. Notice that the MMEs supporting eDECOR can already map the UE Usage Type to the DCN-ID.

Proposal 2: Use the DCN ID to implement UE differentiation for NB-IoT.

The DCN-ID can be added to the CN Assistance Information that is currently provided by the MME to the eNB. The MME and eNB would need to store the UE associated DCN-ID in the UE context and forward it at inter-MME or inter-eNB handover, respectively. 
3.
Conclusions and proposal

It is proposed to use the DCN ID to implement UE differentiation for NB-IoT.
The related TS 23.401 CR introducing the DCN-ID in the CN Assistance Information is captured in S2-177466 [2].

If such approach is agreed, RAN3 and CT4 need to introduce the DCN ID in the necessary inter-MME signalling and in the RAN (MME-eNB; eNB-eNB) signalling. The related draft LS out is proposed in S2-177467 [3]. 
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