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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN3#103bis meeting, the guidance about how to implement the CRs for the 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 introduction of UP CIoT optimization, which applies to both work items.
Discussion
Following discussion in various groups, SA2 has sent out an LS (S2-190425) stating the following:
SA2 concluded to only introduce system support for User Plane CIoT 5GS Optimization with long eDRX (i.e. solution 19 in TR 23.724) in Rel-16 for eMTC/NB-IoT.
SA2 would like to ask RAN2 if RAN2 intends to support RRC Inactive with short eDRX (sleep cycles up to the NAS transmission timer) for eMTC and/or NB-IoT connected to 5GC in Rel-16?
Taking the first statement into account, we understand that it is required to introduce support for User Plane CIoT 5GS Optimization. Support for long eDRX in this case follows directly from general support and configuration of eDRX since the UE is idle, and CN pageable, during suspension (i.e. no specific additions are needed in the suspend/resume operation).
The required components for support of User Plane CIoT 5GS Optimization in NG-RAN are as follows:
NGAP UE Context Suspend and Resume procedures
In principle the two procedures can use the model of E-UTRAN. However, one significant change is the use of PDU Session(s), and the involvement of the SMF. The following may be added when compared to S1AP:
UE CONTEXT RESUME REQUEST: an SMF container (e.g. UE Context Request Request Transfer) is required to indicate the resume request, including QoS Flows requested to be resumed (existing QoS flows not included may be assumed to be not admitted by the RAN). Another SMF container (e.g. UE Context Resume Request Failed Transfer) carrying cause, indicates the not admitted PDU sessions.
UE CONTEXT RESUME RESPONSE: an SMF container (e.g. UE Context Request Response Transfer) is required to indicate the acceptance of the resume request, for particular PDU sessions and Qos Flows. Another SMF container (e.g. UE Context Resume Response Unsuccessful Transfer) can be defined to indicate the not admitted PDU sessions.
For the other procedures 
· UE CONTEXT SUSPEND REQUEST: since the AMF needs to know the SMFs to involve, similarly to the UE CONTEXT RELEASE REQUEST, at least a list of PDU session IDs should be provided (but there seems to be no need for an SMF container).
· UE CONTEXT SUSPEND RESPONSE: no SMF container seems to be required in this case (there is no transfer container to SMF in request, hence no answer needed).
· UE CONTEXT RESUME FAILURE: it is not clear that an SMF container is required in this case either.

Proposal 1: Introduce UE Context Resume and Suspend procedures in NGAP.
UE User Plane CIOT Support Indicator (NGAP)
This IE informs the ng-eNB that it is able to trigger suspend / resume procedures. It is required in procedures that set up UE context in a RAN node i.e. Initial Context Setup, Handover Request and Path Switch Request.
Proposal 2: Introduce the UE User Plane CIoT Support Indicator (AMF to NG-RAN node).
Support for Context Retrieval (XnAP)
The process for context retrieval needs to be supported over Xn. It seems feasible to reuse the existing procedure for context retrieval (already used for RRC_INACTIVE and re-establishment).
Details are dependent on RAN2 discussion (RRC signalling) since the UP resume signaling towards an ng-eNB does not have to be exactly the same as towards an eNB in E-UTRA. A first approach would be simply to translate the existing E-UTRAN signalling and wait for RAN2 input.
It is feasible to reuse the procedure since the request includes mandatory IEs that can directly be reused i.e.:
· UE context ID: can either introduce a new choice (e.g. Resume ID), or reuse a previous IE – the choice should be up to RAN2
· Integrity protection (16 bit): just requires appropriate definition
· New Cell Identifier: here the only real issue is the case of RAN sharing, same as for re-establishment
In conclusion, the proposal is:
Proposal 3: Reuse the Retrieve UE Context procedure for UP CIoT 5GS optimization. Details of signalling including integrity protection and context ID should be discussed in RAN2.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this contribution, we analyse how to support UP CIoT optimization in NG-RAN, and propose the following:
Proposal 1: Introduce UE Context Resume and Suspend procedures in NGAP.
Proposal 2: Introduce the UE User Plane CIoT Support Indicator (AMF to NG-RAN node).
Proposal 3: Reuse the Retrieve UE Context procedure for UP CIoT 5GS optimization. Details of signalling including integrity protection and context ID should be discussed in RAN2.
It is also proposed to endorse the corresponding stage 2, NGAP and XnAP CRs in [1,2,3].
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