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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. 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#99 meeting RAN WG2 made several basic agreements. 
Agreements

1
An LTE ng-eNB can belong to multiple PLMNs and for each PLMN,  it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.

2
In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.

3
For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).

FFS for the case that only some PLMN only have access to 5GC

4
In LTE, the system information should be extended to include information about the available CN per  PLMN.

Agreements

1:
From RAN2 perspective we assume that selection between EPC and 5G-CN in the UE is performed by upper layers (i.e. it is not an AS function).

Based on presented agreements, there should be a way for the network to indicate whether a particular PLMN belongs only to EPC, or 5GC, or both, so that the UE AS layer can take this information and pass to upper layers for further PLMN selection. In this paper, we provide further stage3 related considerations on how the CN type indication can be introduced into existing SIBs. 
2
CN type indication in system information
To understand better how a new CN type indication can be added into the system information, it is worth mentioning how existing PLMN signalling works. The ASN.1 excerpt below shows that SIB1 contains a mandatory PLMN identity list, which in turn must contain at least one entry. In other words, there is no way to avoid signalling at least one PLMN identity value there, which could become a problem in case when this particular eLTE cell is connected only to 5GC. 
SystemInformationBlockType1 ::=
SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList

PLMN-IdentityList,



trackingAreaCode

TrackingAreaCode,



cellIdentity

CellIdentity,



cellBarred

ENUMERATED {barred, notBarred},



intraFreqReselection

ENUMERATED {allowed, notAllowed},



csg-Indication

BOOLEAN,



csg-Identity

CSG-Identity

OPTIONAL
-- Need OR


},


cellSelectionInfo
SEQUENCE {



q-RxLevMin

Q-RxLevMin,



q-RxLevMinOffset

INTEGER (1..8)

OPTIONAL
-- Need OP


},


p-Max


P-Max

OPTIONAL,


-- Need OP


freqBandIndicator


FreqBandIndicator,


schedulingInfoList


SchedulingInfoList,


tdd-Config


TDD-Config

OPTIONAL,
-- Cond TDD


si-WindowLength


ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,ms40},


systemInfoValueTag


INTEGER (0..31),


nonCriticalExtension


SystemInformationBlockType1-v890-IEs
OPTIONAL

}

PLMN-IdentityList ::= SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo 
PLMN-IdentityInfo ::= SEQUENCE {


plmn-Identity

PLMN-Identity,


cellReservedForOperatorUse
ENUMERATED {reserved, notReserved}

}
The SIB1 Rel-15 extension might contain a list with explicit information on those PLMNs that are also connected to 5GC. In other words, if a particular PLMN supports both EPC and 5GC, then it will be signalled twice in the Rel-8 and Rel-15 containers; but if a particular PLMN supports only 5GC, then it will be signalled only in Rel-15. Such a solution can address a scenario when for instance PLMN A and B belong only to EPC (or to EPC and 5GC), while PLMN C belongs only to 5GC.
SystemInformationBlockType1-v15xx-IEs ::=
SEQUENCE {


cellBarred-r15

ENUMERATED {barred, notBarred},


plmn-IdentityList

PLMN-IdentityList5GCN
OPTIONAL,


nonCriticalExtension

SEQUENCE {}

OPTIONAL

}
PLMN-IdentityList5GCN ::= SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo5GCN

 
PLMN-IdentityInfo5GCN  ::= SEQUENCE {


plmn-Identity

PLMN-Identity,

}
To handle a case when the eLTE cell is connected only to 5GC, i.e. all the PLMNs are 5GC ones, the following solution can be explored. In this case, all the PLMNs will be signalled on the Rel-15 container and the Rel-8 "cellBarred" IE will be set to TRUE to prevent legacy LTE UEs from camping on this cell. If so, it does not really matter what the legacy "plmn-IdentityList" IE contains because the legacy UEs will not act on it (as the cell is barred) and the 5GCN capable UEs will anyway take PLMNs from the Rel-15 container. However, since the network still needs to put some PLMN value(s) on the legacy list, one can consider using some dummy/reserved PLMN value or just put there one of the PLMN IDs from the Rel-15 container.
3
Conclusions
In this discussion paper we have presented further technical details on how it is possible to extend existing ASN.1 structures to enable CN type indication in the system information. To handle all the possible cases i.e. when the network broadcasts PLMNs that might belong only to EPC or 5GC or both, a new PLMN identity list is needed in the Rel-15 extension of SIB1. This solution can also address a scenario when all the PLMNs are connected to 5GC only.
Proposal:
Introduce a new PLMN identity list in the Rel-15 extension of SIB1 that contains those PLMN identities that are connected to 5GC.
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