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1
Introduction
RAN#74 approved Work Item for Enhancements of Dedicated Core Networks for UMTS and LTE in [1] to progress UE assisted DCN selection. The required UE support and was already recognized in RAN2 in RAN2#96, however RAN2 did not introduce the support due to ongoing efforts in SA2 and CT1, and not certain conclusion on DCN-ID size.  
This contribution provides an overview of latest status and conclusions related to the UE assistance in eDECOR and proposes to finalize the RAN2 work. 
2
Discussion
In DECOR, MME/SGSN supporting Dedicated Core Networks use of UE Usage Type parameter for target MME. The UE Usage Type provision by eNB was introduced in [4]. It is carried in the INITIAL UE MESSAGE from eNB to MME and enables a MME to forward UE Usage Type to the selected DCN. The concept of DCN-ID has been introduced, for eDECOR, to enable the RAN to select an MME/SGSN in a specific dedicated core network and reduce the need for MME/SGSN re-direction. This is described in subclause 4.3.25.1a of TS 23.401. Both standardized and operator specific values for DCN-ID are possible.
2.1 SA2 Guidance 

From the guidance received in SA2 LS [3] one can derive:

The selection of the PGW must primarily rely on APN given that using UE Usage Type will not work in roaming case where the VPLMN does not support DÉCOR and because the UE has no way to detect whether the VPLMN supports DÉCOR or NOT:

Hence, the UE usage type should not be relied upon to differentiate among a large number of PDNs as the differentiation among a large number of PDNs is provided by the APN. The UE usage type enables differentiation among 256 different flavours of DCNs, which may comprise PGWs using the same APN
The selection of the SGW in release 13 is based on mapped UE Usage Type which uses UE Usage Type and UE context in the VPLMN (e.g. range of IMSI) and this should continue in release 14:

The SGW is selected using the mapped UE Usage Type and the PGW is selected using mapped UE Usage Type and the APN. SA2’s view is that the existing solution from rel-13 shall be used also in rel-14 i.e. mapped UE Usage Type as specified by CT4
The MME/SGSN obeys the same principles:

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.". 

The MME/SGSN are selected based on the above.
Therefore, SA2 could not demonstrate the need of more than values for the DCN-ID than the UE Usage Type i.e. 256 values:

No consensus could be reached in SA2 on whether there is a need to have a value range for the DCN-ID used in the UE to be greater than the value range of the UE Usage Type

Therefore, the default for the DCN-ID is 256 values.

Observation 1: According to SA2 the default value range for DCN-ID is 256 values.

2.2 RAN selection perspective 

From a RAN perspective DCN-ID is what the UE uses for selecting the MME/SGSN.

Two reasons could explain the need of different MME/SGSN types:

1/ MME/SGSN behavior differentiation and optimization (for e.g. CIoT, MBB, etc)

2/ MME/SGSN isolation (for e.g. Public Safety)

For 1/ it is very difficult to imagine that we can define a very large number (>100) of behaviours and optimizations (including vendor differentiation, feature differentiation, redundancy/availability differentiation)

For 2/ this is not such a common requirement if not for special customers like public safety application. Also since we have to rely on a generic SGSN/MME to support a UE belonging to a enterprise customer in roaming scenarios when the VPLMN does not support DECOR, it is likely then that having a dedicated MME/SGSN is not a requirement that needs to be met for the purpose of serving enterprise customers, for which it is anyhow sufficient to have a PGW selection based on the APN, as discussed above.

Observation 2: From RAN perspective and use of DCN-ID for selection of MME/SGSN 256 DCN-ID values are sufficient for specific types of MME/SGSN/SGW.

Use of Load balancing

Considering that with eDECOR, load balancing by eNB is performed per DCN and with a Weight Factor per DCN, it is desired to keep the maximum number of DCN-IDs to configure and support in every single RAN node to a minimum. Allowing more than 256 DCNs would result in increased complexity and provisioning in eNBs.

Observation 3: From load balancing perspective, assuming a weight factor per DCN, it is desired to keep the maximum number of DCN-IDs to configure and support in every single RAN node below 256 values.

The analysis in this paper and the three observations above lead to the following conclusion:

Proposal 1: The allowed values of DCN-IDs shall be in the range of 0 to 255. 

3
Conclusion
This paper has provided an overview of SA2 requirements, of the RAN selection and of the load balancing to conclude that the DCN-ID shall be in the range 0 to 255.

Proposal 1: The allowed values of DCN-IDs shall be in the range of 0 to 255. 

Corresponding CRs to 25.331 and 36.331 are available in [5] and [6].
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