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1
Introduction
After the RAN#75 meeting, a new WI was agreed that aims to introduce and specify functionality to connect the LTE radio access network (RAN) to the 5G core network (CN). The corresponding WI description [1] mentions enhancements, such as slicing, QoS, security etc. In addition, LS from SA WG2 [2] asked RAN WG2 to investigate the following aspects in the context of E-UTRAN connected to 5G CN: QoS concept, DRX, INACTIVE, slicing, security, access control. 
One of the topics discussed by RAN WG2 is how to implement and support a deployment case when the eLTE eNB is connected to both EPC and 5GC. More precisely, if a UE supporting both LTE and NR camps on the eLTE cell, then which NAS protocol it shall choose, whether it is possible to switch from one NAS protocol to another, etc. During the RAN#98 meeting several papers were contributed on this matter [3-5], and RAN WG2 made several basic agreements. Nevertheless, further details were not discussed properly.
Agreements

An LTE eNB can belong to multiple PLMNs and per PLMN the CN type can be: (1) EPC only, (2) both EPC and 5GC 

FFS: Whether connectivity to 5GC only should be supported.

FFS: Whether the type of CN connectivity is uniform across a PLMN, or across a TA of the PLMN, or can be per eNB.

In this contribution we provide our further stage2 related considerations regarding how a UE can/should perform initial selection of the CN type when it camps on the eLTE cell, as well as how the network can control flexibly scenarios when a UE resorts for switching its CN type. 
2
E-UTRAN connected to 5G CN
2.1
General information

As already captured in TS 23.501, SA WG2 has been considering a deployment option when the LTE eNB is connected to both EPC and 5G cores. As a result, if a UE supports both LTE and NR, then it can initiate its connection to the core network by means of either EPC or 5GC NAS protocol. In fact, as will be elaborated earlier, the question is not only about the initial CN type selection but also about a case when a UE starts to move from one cell to another, whereupon a UE may end up to an area where for instance 5GC connectivity is missing or, in the opposite case, is preferred by an operator.
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Figure 1: Architecture for migration scenario for EPC and 5G CN (from TS 23.501)

Referring to TS 23.501, it contains a note saying that "if a UE supports 5GC and if the eLTE eNB is connected to 5GC, then the 5G NAS protocol shall be used". Such an approach may result in sub-optimal functioning as a UE may constantly select 5GC even though the core network might consider using EPC for this UE. This and other aspects will be elaborated in sub-sequent sections.
2.2
CN type selection
For the sake of further clarity, we will structure our further considerations around two major cases: initial CN type selection and further CN type re-selection for a case when a UE moves from one cell to another. 

As already noted earlier, current TS 23.501 wording implies that if a UE camped on the eLTE cell supports 5GC, then it must use 5G NAS. Such a design has several caveats which might result in following problems.

-
It has been already indicated by SA WG2 that not all the LTE features could be available for NR phase I [6]. In fact, it is not clear either which features will be fully adopted for NR and/or whether they will provide exactly the same functionality. Furthermore, due to certain deployment and commercial reasons, there could be a long transient period when a certain feature is supported only by EPC, even though the corresponding functionality exists for NR. In this case, forcing a UE to select a particular CN type (either EPC or 5GC) is not efficient from the final system design perspective.

-
As it has been proposed in several contributions [3-5], there should be ideally a way to switch a UE from one CN type to another (e.g. by using the ATTACH REJECT message), which in principle solves the problem outlined earlier when a UE gets connected to 5GC while a particular service is enabled only for EPC. However, it should be noted that such a design might result in the delayed service establishment time. The RAN network uses to send a UE to IDLE after some inactivity time, from which a UE might select again 5GC if it always follows the rule that 5GC is preferred upon the RRC connection establishment. It means that a UE should ideally keep the network preference unless changed or overridden by further actions.

-
In addition, as a UE moves from one cell to another it may see different PLMNs with different CN types. Unless we assume that the same homogeneous configuration is enforced across the whole network, the UE might face a situation when it simply resorts for switching to a different CN type. At the same time, there could be the operator and network policy to keep a UE connected to EPC, even when the cell broadcast information indicates 5GC availability.

Based on these considerations, the following key requirements could be formulated for the CN selection process for the UEs supporting E-UTRA connected to 5GC:

1.
There should be a way to indicate initial preference for the CN type.
2.
There should be a way for the network to change current/preferred CN type.

3.
There should be a way for the UE to select and switch to a different CN type depending on the available PLMNs and CN types obtained from the cell system information.

To our technical understanding, the aforementioned requirements are very close (if not identical) to the existing PLMN selection procedure, whereupon a UE has a set of PLMN preferences and can switch from one PLMN to another depending on provided preferences and available PLMN information. In fact, as already decided by RAN WG2, the CN type is going to be an additional property of broadcast PLMN data, so it is more than logical that we utilize exactly the same framework for selecting the CN type. The AS reads cell system information and passes it to NAS, while NAS makes a joint decision for PLMN and CN type, triggering further actions for the NAS and AS layers.
It should be noted that the PLMN selection procedure is captured in TS 23.122, sub-clause 4.4.3, for which the corresponding section already defines the basic principles for selecting a particular PLMN also accounting for the access technology, i.e. when the same PLMN is present for several different RATs or when different PLMNs are listed for different RATs. From that perspective the CN type is just yet another parameter that will be used to build a priority list, and the NAS can select PLMN, RAT and the CN type.

It also bears noting that PLMN selection procedure involves information stored in the SIM related to the PLMN selection; e.g. "HPLMN Selector with Access Technology", "Operator controlled PLMN Selector with Access Technology", "User Controlled PLMN Selector with Access Technology", "Forbidden PLMNs", "Equivalent HPLMN". So, it will be CT WG1 responsibility to specify what information is needed to assign priorities for the CN type selection procedure.

Proposal 1:
The CN selection procedure is performed by NAS and is part of the PLMN selection procedure.
Proposal 2:
Send LS to CT1 to initiate work on further details of the CN selection procedure.
3
Conclusions
In this discussion paper we have elaborated on further technical details regarding the CN type selection procedure for LTE and NR capable UEs in a situation when a cell might belong to different core networks. According to our preliminary technical analysis, there is a need to have a proper CN selection framework that could be implemented as part of the PLMN selection procedure at the NAS layer. As a result, we also suggest to send LS to CT WG1 to initiate the corresponding work on further technical details.
Proposal 1:
The CN selection procedure is performed by NAS and is part of the PLMN selection procedure.
Proposal 2:
Send LS to CT1 to initiate work on further details of the CN selection procedure.
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