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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. 
As already discussed by 3GPP, the most anticipated scenario is when the LTE cell is connected to both EPC and 5G cores, so that the cell can serve both legacy and NR capable UEs. At the same time, RAN WG2 contemplated a scenario when the LTE cell is connected only to 5G core, for which SA WG2 provides a conclusion that such a scenario and a deployment might exist [2]. Since this LTE cell will be connected only to 5G core, the latter will not provide support for EPC. As a result, legacy LTE UEs will not be able to register to the network (even though a legacy UE can camp on the cell as it is the normal LTE cell from the viewpoint of the physical channels).
In this contribution we provide a preliminary technical analysis of how we can ensure that the legacy LTE UEs do not camp on the LTE cell connected to 5G core not supporting EPC NAS protocol.
2
LTE connected to 5G core cell barring 
As already mentioned in the Introduction part, there could be a deployment scenario when the LTE cell is connected only to 5G core. From the physical layer perspective, legacy UEs will see a normal LTE cell, on which they could camp during the cell re-selection procedure. However, once they camp on the cell and try to get an access to the network, the registration process will fail as the 5G core will not understand the EPC NAS protocol. In the worst case scenario, a UE will re-try registration attempts for some time, after which it might choose another cell that however might be also connected only to 5G core.
One of the simplest and the most straightforward ways to prevent UEs from getting camped on a particular cell is to set the corresponding barring flag, as also indicated by the highlighted part in the ASN.1 excerpt below. Once a UE realizes that a cell is barred, it will not try to camp on it will search for other (intra-/inter-frequency) cells. Furthermore, the corresponding barring flag also prevents a UE from attempting to make an emergency call via this cell, which is also important as an attempt to establish the call will fail as the core does not support EPC NAS protocol.  
-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

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

}

-- ASN1STOP

In addition to controlling the legacy LTE UEs, there should be also a way to indicate to new 5GC capable UEs whether they can get an access to this cell. Even though the cell is constantly barred for legacy LTE UEs, it may or may not be barred for 5GC UEs. The most straightforward way is to introduce a similar flag in the Rel-15 extension of SIB1, as shown in the ASN.1 excerpt below. The 5GC capable UE behavior then could be summarized as follows:

-
If cellbarred5GC IE is not present, then act upon the legacy cellBarred parameter. This approach can be used for those cases when the LTE cell is connected to both EPC and 5GC, but the cell should not be used by UEs regardless of their NAS capabilities. In other words, the network will not even need to include the corresponding Rel-15 indicator to bar all the UEs.

-
If cellbarred5GC IE is present, then act upon this IE and ignore legacy cellBarred parameter. This will ensure that legacy flag will control only legacy UE and will not prevent 5GC capable UEs from camping on the cell. At the same time, the network will have a full freedom to decide how to handle 5GC capable UEs.

-- ASN1START

SystemInformationBlockType1-v15xx-IEs ::=
SEQUENCE {

cellAccessRelatedInfo



SEQUENCE {



cellBarred5GC




ENUMERATED {barred, notBarred}
OPTIONAL


},


nonCriticalExtension



SEQUENCE {}




OPTIONAL
}
-- ASN1STOP

It should be noted that there exists a more rigid approach when cellbarred5GC is not optional, but is mandatory present. The functional outcome will be the same, but it might require the network to always keep the cellbarred5GC parameter included to achieve consistent UE behavior. 

Proposal:
Introduce a new cell barring parameter in the SIB Rel-15 extension to control behavior of the 5GC capable UEs.
3
Conclusions
In this discussion paper we have presented our initial considerations on a solution to prevent legacy LTE UEs from camping on the LTE cell that is connected only to 5G core. According to our analysis, the most straightforward way is to introduce a new cell barring parameter, which functionally will identical to the legacy cell barring mechanism. While the legacy cell barring parameter will be set to "barred" preventing legacy UEs from camping on this cell, a new parameter will control 5GC capable UEs. 
Proposal:
Introduce a new cell barring parameter in the SIB Rel-15 extension to control behavior of the 5GC capable UEs.
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