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1   Introduction
In RAN3#103bis meeting, the guidance about how to implement the CRs for these two WIs is:

CRs for MTC and NB-IoT Enhancements for LTE WIs:

Common part: one CR with two WI codes

Individual part: separate CR with corresponding WI code
There are many aspects introduced in NB-IoT related WIs since release 13, some of them are introduced for NB-IoT only, including:

(1) NB-IoT RAT Type

(2) RRC Establishment Cause: mo-ExceptionData

(3) RRC Containers updates

(4) NB-IoT Paging and eDRX
(5) inter UE QoS related procedure

(6) eNB CP relocation procedure

In this contribution, we discuss the NB-IoT only aspects (1) (2) and (3), analyses the corresponding RAN3 impacts on how to support them when connecting to 5GC.

Note:(4), (5) and (6) will be discussed in other papers.

2   Discussion
2.1    NB-IoT RAT Type

In order to inform the MME about the access RAT type of the UE, RAT type information was introduced in S1 SETUP REQUEST message. When connecting to 5GC, it will be also needed to provide such information to AMF. 
As RAT Type IE already exists in NGAP which is defined as ENUMERATED (nR, e-UTRA, …), it is needed to define the NB-IoT related RAT Type as NB-IoT RAT IndicatorIE, provide to the AMF to indicate the NB-IoT RAT associated with the TAC of the indicated PLMN(s).

Proposal 1: include NB-IoT RAT Indicator IE in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
2.2    RRC Establishment Cause: mo-ExceptionData

The RRC Establishment Cause value ‘mo-ExceptionData’ was introduced to be used for the Mobile Autonomous Reporting (MAR) exception reports, examples of such applications include smoke alarm detectors, power failure notifications from smart meters, tamper notifications etc. 
From RAN3 viewpoint, there are two impacts for S1AP:

· mo-ExceptionData in the RRC Establishment Cause IE

To be provided to the CN during UE Context Resume, Path Switch, and Initial UE Message procedures.
-
overload action for mo-ExceptionData, i.e. exception reporting 
When connecting to 5GC, it is also needed to introduce the corresponding changes to NGAP.

Proposal 2: include mo-ExceptionData in NGAP: RRC Establishment Cause IE.

In TS23.501, the following overload actions are listed:

	By sending the NGAP OVERLOAD START message, the AMF can request the 5G-AN node to apply the following behaviour for UEs that the AMF is serving:

a)
Restrict 5G-AN signalling connection requests that are not for emergency, not for exception reporting and not for high priority mobile originated services; or

b)
Restrict 5G-AN signalling connection requests for uplink NAS signalling transmission to that AMF;

c)
Restrict 5G-AN signalling connection requests where the Requested NSSAI at AS layer only includes the indicated S-NSSAI(s) in the NGAP OVERLOAD START message. This applies also to RRC-Inactive Connection Resume procedure where the Allowed NSSAI in the stored UE context in the RAN only includes S-NSSAIs included in the NGAP OVERLOAD START.

d)
only permit 5G-AN signalling connection requests for emergency sessions and mobile terminated services for that AMF; or

e)
only permit 5G-AN signalling connection requests for high priority sessions, exception reporting and mobile terminated services for that AMF;


Therefore it is needed to introduce the above two overload actions for exception reporting.

Proposal 3: introduce new NGAP overload actions for exception reporting.

2.3   RRC Containers updates

In TS36.331, several inter node NB-IoT messages were introduced, includes:

1) RRC: UERadioPagingInformation-NB
For the UE Radio Capability for Paging, it is provided from CN to RAN node to assist paging over Uu interface, in NG-AP, the UE Radio Capability for Paging is defined to include UE Radio Capability for Paging of NR and/or E-UTRAN, in order to support NB-IoT connecting to 5GC, it is also needed to include UE Radio Capability for Paging of NB-IoT.
Proposal 4: extend NGAP: UE Radio Capability for Paging IE to take UERadioPagingInformation-NB into account.

2) RRC: UERadioAccessCapabilityInformation-NB

In S1AP, the UE Radio Capability is defined as an OCTET String, and it was extended to provide NB-IoT UE radio capability in case the UE access from NB-IoT RAT, i.e. the UE Radio Capability includes either the UERadioAccessCapabilityInformation message as defined in 10.2.2 of TS 36.331, or the UERadioAccessCapabilityInformation-NB message as defined in 10.6.2 of TS 36.331.

The NGAP UE Radio Capability IE is also defined as OCTET STRING, it is straight forward to extend it in the same way.
Proposal 5: extend the NGAP: UE Radio Capability IE to take UERadioAccessCapabilityInformation-NB into account.

3) RRC: UEPagingCoverageInformation-NB

In S1AP, the Coverage Enhancement Level is defined to include either the UEPagingCoverageInformation message as defined in 10.2.2 of TS 36.331, or the UEPagingCoverageInformation-NB message as defined in 10.6.2 of TS 36.331. 
The same change should be included in NAGP, as the Coverage Enhancement related part is not introduced yet, it is needed to take this into account when or after introducing Coverage Enhancement related aspects.

Proposal 6: take UEPagingCoverageInformation-NB into account when or after introducing Coverage Enhancement related aspects.
4) RRC: HandoverPreparationInformation-NB
In XnAP, the RRC Context is defined as an Octet String which either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331, if the target NG-RAN node is an ng-eNB, or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331, if the target NG-RAN node is a gNB.
In NB-IoT, a separate RRC Container named as HandoverPreparationInformation-NB was defined, hererin it is also needed to update the XnAP: RRC Context which is included in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE messages to include HandoverPreparationInformation-NB.

Proposal 7: extend the XnAP: RRC Context IE to take HandoverPreparationInformation-NB into account.
3   Proposal
In this contribution, we discuss the NB-IoT only aspects when connecting to 5GC, including NB-IoT RAT Type, RRC Establishment Cause: mo-ExceptionData, and RRC Containers updates, get the following proposals on how to update NGAP specification:

Proposal 1: include NB-IoT RAT Indicator IE in NG SETUP REQUEST and RAN CONFIGURATION UPDATE messages.
Proposal 2: include mo-ExceptionData in NGAP: RRC Establishment Cause IE.

Proposal 3: introduce new NGAP overload actions for exception reporting.

Proposal 4: extend NGAP: UE Radio Capability for Paging IE to include UE Radio Capability for Paging of NB-IoT.
Proposal 5: extend the NGAP: UE Radio Capability IE to provide NB-IoT UE radio capability in case the UE access from NB-IoT.

Proposal 6: take UEPagingCoverageInformation-NB into account when or after introducing Coverage Enhancement related aspects.
Proposal 7: extend the XnAP: RRC Context IE to take HandoverPreparationInformation-NB into account.
It is also proposed to endorse the corresponding NGAP CR in [1] and XnAP CR in [2].
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