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1   Introduction
During Rel-13/14/15 CIoT CP solution discussion, there are multiple aspects introduced in EPS.

In this contribution, we discuss how to support CIoT CP solution when connecting to 5GC.

2   Discussion

In Rel-13, CIoT solution was introduced to provide the way to transmit data over NAS, the following aspects were introduced over S1AP specification:

1) Connection Establishment Indication procedure
2) Include UE Radio Capability in Connection Establishment Indication procedure and Downlink NAS Transport Procedure
3) Introduce mo-ExceptionData in the RRC Establishment Cause
4) Introduce NB-IoT UE Identity Index Value (12bits), NB-IoT default paging DRX, and NB-IoT eDRX information in PAGING message
5) Introduce RAT-Type associated with the TAC of the indicated PLMN(s) in S1 Setup Request procedure
6) Update Semantics description of Coverage Enhancement Level, UE Radio Capability, and UE Radio Capability for Paging IEs, to include UEPagingCoverageInformation-NB, UERadioAccessCapabilityInformation-NB and UERadioPagingInformation-NB
In Rel-14, the following aspects were introduced over S1AP specification for CP CIoT:

7) Introduce new Overload control action for CP CIoT EPS optimization
8) Introduce coverage level to assist location service in Initial UE Message procedure
9) Introduce Enhanced Coverage Restricted in Downlink NAS Transport procedure and Paging procedure
10) Introduction of S1 UE information retrieve procedure and UE Information Transfer procedure to support inter UE QoS
11) Introduce eNB CP Relocation Indication procedure and MME CP Relocation Indication procedure to be used in case of RRC Reestablishment case

In Rel-15, the following aspects were introduced over S1AP specification for CP CIoT:

12) Introduction of NB-IoT early data transmission
13) Introduction of Subscription based UE differentiation

Note that the 4), 8), 9), 10), 12) and 13) will be addressed in other papers.

In order to support the CP CIoT solution when connecting to 5GC, it is straight forward to also support 1), 2), 3),  5), 6), 7),  and 11) in NGAP, therefore, it is proposed to:
Proposal 1: introduce NGAP: Connection Establishment Indication procedure
Proposal 2: Include UE Radio Capability in NGAP: Connection Establishment Indication procedure and NGAP: Downlink NAS Transport Procedure
Proposal 3: Introduce mo-ExceptionData in the NGAP: RRC Establishment Cause
Proposal 4: Introduce RAT-Type associated with the TAC of the indicated PLMN(s) in NG Setup Request procedure
Proposal 5: Update the related RRC container semantics descriptions to include NB related RRC info in NGAP
Proposal 6: Introduce the Overload control action for CP CIoT UEs in NGAP
Proposal 7: Introduce the RAN CP Relocation Indication procedure and AMF CP Relocation Indication procedure

3   Conclusion
In this contribution, we listed the aspects related to CP CIoT, and propose to introduce them in NGAP when connecting to the 5GC, with the following proposals:
Proposal 1: introduce NGAP: Connection Establishment Indication procedure
Proposal 2: Include UE Radio Capability in NGAP: Connection Establishment Indication procedure and NGAP: Downlink NAS Transport Procedure
Proposal 3: Introduce mo-ExceptionData in the NGAP: RRC Establishment Cause
Proposal 4: Introduce RAT-Type associated with the TAC of the indicated PLMN(s) in NG Setup Request procedure
Proposal 5: Update the related RRC container semantics descriptions to include NB related RRC info in NGAP

Proposal 6: Introduce the Overload control action for CP CIoT UEs in NGAP
Proposal 7: Introduce the RAN CP Relocation Indication procedure and AMF CP Relocation Indication procedure
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