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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN3#103bis meeting, the guidance about how to implement the CRs for these two WIs (MTC, NB-IOT) 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
[bookmark: _GoBack]Considering the support of NB-IoT/CIoT and MTC connecting to 5GC, besides the NB-IoT only aspects, there are also some aspects that were introduced for WB-EUTRAN and MTC, including:
· CP only: Connection Establishment indication, AMF CP Relocation, UE radio capability in DL NAS and CEI, MO EDT
· UP only: UE Context Suspend and resume procedures, UE context retrieval procedure update 
· Common part: UE diff, Coverage Enhancement, eDRX in Paging, pending data indication, etc
In this contribution, we analyse the common aspects as listed above, which apply to both WIs.
Discussion
The following discusses the various features to be introduced and some details of these:
Coverage Enhancement
This feature has the following components:
· Addition of “Assistance data for CE capable UEs” in the S1AP PAGING message: this contains the last cell identifier and the coverage enhancement level.

· Addition of cell identifier and the coverage enhancement level in the S1AP UE CONTEXT RELEASE COMPLETE.

· Extended UE index in paging message: this is used according to TS 36.304, to calculate the paging resources to be used for the UE in the CE case.

· Restrictions: in S1AP, there are independent restrictions for CE in general or specifically for Mode-B. We can assume that both of these will apply for NGAP. The restrictions are passed to the RAN in the following procedures

· Initial Context Setup
· Handover Resource Allocation
· Path Switch Request
· Downlink NAS Transport

These IEs are not required in XnAP since they will be provided by the AMF at each mobility action.

Note that these two IEs should also be added to the CP-CIoT specific Connection Establishment Indication procedure.

· Paging CE restrictions: the restrictions are also added to the paging message, to ensure that the NG-RAN node is aware of whether the UE can be paged in narrowband paging resources.

Proposal 1: Introduce support for coverage enhancement in NGAP as listed above.
Idle Mode eDRX
Support for idle mode eDRX in NGAP requires provision of the following additional IEs in the NGAP paging message:
· Paging eDRX Cycle
· Paging Time Window
Proposal 2: Introduce the Paging eDRX information (including eDRx cycle and time window) in the NGAP paging message.
UE Subscription-based Differentiation
The UE subscription-based differentiation feature can also be transposed to NGAP. Similarly to CE restrictions, this is introduced in the following procedures:
· Initial Context Setup
· Handover Resource Allocation
· Path Switch Request
· Downlink NAS Transport
In addition, we note that the detailed IEs should be confirmed in the context of 5GS, and also that in EPS, the IE is also passed at Xn handover; however strictly speaking, this does not seem absolutely necessary.
Proposal 3: Introduce the UE Subscription-based differentiation in the equivalent procedures as per E-UTRAN taking into account possible changes. Need for support in Xn is FFS.
Note that the IE should also be added to the CP-CIoT specific Connection Establishment Indication procedure.
Pending data indication
The Pending Data Indication supports the requirement to avoid an early return to idle (triggered by the NG-RAN node), and is provided to the NG-RAN by the AMF in the same set of procedures as above:
Proposal 4: Introduce the Pending Data Indication in the equivalent procedures as per E-UTRAN taking into account possible changes.
Note that the IE should also be added to the CP-CIoT specific Connection Establishment Indication procedure.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we analyse how to support various CIoT features not specific to a particular optimization, and propose the following:
Proposal 1: Introduce support for coverage enhancement in NGAP as listed above.
Proposal 2: Introduce the Paging eDRX information (including eDRx cycle and time window) in the NGAP paging message.
Proposal 3: Introduce the UE Subscription-based differentiation in the equivalent procedures as per E-UTRAN taking into account possible changes. Need for support in Xn is FFS.
Proposal 4: Introduce the Pending Data Indication in the equivalent procedures as per E-UTRAN taking into account possible changes.
It is also proposed to endorse the corresponding NGAP and XnAP CRs in [1,2].
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