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1. Introduction

In the RAN3#104 meeting, there was an agreement to structure the CIoT work into a number of non-overlapping CRs [1] (at least as far as basic drafts and moving functionality from E-UTRAN to NG-RAN is concerned). This includes one item on CP CIoT Optimization, which is common to both eMTC and NB-IOT work items (LTE_eMTC5, NB_IOTenh3). In [1], this is shown to include require CRs to TS 38.410 and 38.413, and include the following topics, subject to further discussion:

· Connection Establishment Indication function and procedure

· AMF CP Relocation procedure function and procedure

· MO EDT support

· UE Radio Capability in DL NAS Transport and Connection Establishment Indication procedures.
This document summarizes the proposals leading from above and is a companion paper to the CR in [2].
2. Discussion 
2.1 Connection Establishment Indication procedure
In S1 interface, the Connection Establishment Indication Procedure was introduced to enable the MME to complete the establishment of the UE-associated logical S1-connection, and later this was expanded to cover also triggering the eNB to obtain and report UE Radio Capability (in an already established connection).
When a UE accesses the network using Control Plane 5GS optimization, especially if there is no DL NAS PDU to be transmitted, this procedure is also required in NGAP.
It should be checked whether there is a similar need for the use of this procedure as a trigger for radio capability fetch when there is an already established connection. There is some further discussion when considering the use of this procedure to provide UE RF capabilities (or request their upload) in section 2.3.
Proposal 1: Introduce the Connection Establishment Indication Procedure in NGAP (it is to be checked whether the procedure can be used in an already established connection).
2.2 AMF CP Relocation procedure
According to the definition in TS 36.300, the eNB CP Relocation Indication procedure only applies to NB-IoT, and the MME CP Relocation procedure applies to not only NB-IoT but also WB-EUTRAN:

TS 36.300: The eNB CP Relocation Indication procedure is only applicable for NB-IOT UEs using Control Plane CIoT EPS optimizations.

TS36.300: The MME CP Relocation Indication procedure is only applicable for UEs using Control Plane CIoT EPS optimizations.

Although in practice it is unlikely that the second procedure (MME CP Relocation Indication) will be triggered in the absence of the first (eNB CP Relocation Indication), it does not seem problematic to follow the same model i.e. adopt the MME CP Relocation Indication under a general CR (i.e. not specific to NB-IOT).

The purpose of the MME CP Relocation Indication procedure is to inform the previously serving eNB that the UE's connection is to be relocated to a new eNB. Upon reception of the MME CP RELOCATION INDICATION message, the old eNB terminates the delivery of downlink NAS PDUs towards the UE, and initiate NAS Non-Delivery Indication procedure(s) to report the non-delivery of any NAS PDUs previously received from the MME.

When connecting to 5GC, in case that the UE is relocated to a new NG-RAN node, it is also necessary for the AMF to trigger such procedure.

Proposal 2: Introduce the AMF CP Relocation procedure in NGAP.

2.3 UE radio capability in DL NAS Transport procedure and Connection Establishment Indication procedure 
In LTE, the UE Radio Capability is included in both DL NAS Transport and Connection Establishment Indication procedures, to provide the UE radio capability to the eNB, since otherwise the eNB will not receive them in a CP-CIoT flow. Therefore, when connecting to 5GC, it is also necessary to include such information in these two procedures.

Proposal 3: Include UE Radio Capability in both DL NAS Transport procedure and Connection Establishment Indication procedure.

Besides providing the UE radio capability from CN to RAN node, these two procedures also can be used in EPS to trigger the RAN node to request and report the UE radio capability to CN, i.e. the absence of UE Radio Capability in Connection Establishment Indication procedure, and the inclusion of UE Capability Info Request IE set to “requested” in Downlink NAS Transport procedure. 
It seems reasonable to assume that it is also needed to enable such mechanisms when connecting to 5GC. The signalling can in principle be the same because the Downlink NAS Transport procedure already exists in rel15, and therefore absence of the capability IE cannot be used to trigger the capability fetch.
As mentioned above, this does not imply that the use of Connection Establishment procedure is necessary when the connection is already established, since in this case we can introduce the indicator in the Downlink NAS Transport procedure (i.e. it can be guaranteed that the first DL message carries either the RF capabilities, or an implicit/explicit request to do a capability fetch).
Proposal 4: Enable AMF to trigger NG-RAN node to request and report the UE radio capability, by the absence of UE Radio Capability in Connection Establishment Indication procedure, and the inclusion of UE Capability Info Request IE set to “requested” in Downlink NAS Transport procedure.

2.4 Introduction of MO EDT

In order to support Mo EDT in EPS, the following RAN3 changes have been introduced:

· Update the description of initial UE message procedure, i.e. allowing using the procedure before RRC connection establishment.

· Include End Indication IE in DL NAS TRANSPORT and CONNECTION ESTABLISHMENT INDICATION messages.

· Include EDT Session IE in the INITIAL UE MESSAGE message.

In order to support MO EDT when connecting to 5GC, the same changes should be introduced over NGAP.

Proposal 5: Update the description of Initial UE message procedure, to allow using the procedure before RRC connection establishment. 

Proposal 6: Include the End Indication IE in DL NAS TRANSPORT and CONNECTION ESTABLISHMENT INDICATION messages.

Proposal 7: Include the EDT Session IE in the INITIAL UE MESSAGE message.
3. Conclusion 
In this contribution, we analyse how to support Control Plane CIoT 5GS optimization, and propose the following:

Proposal 1: Introduce the Connection Establishment Indication Procedure in NGAP (it is to be checked whether the procedure can be used in an already established connection).
Proposal 2: Introduce the AMF CP Relocation procedure in NGAP.

Proposal 3: Include UE Radio Capability in both DL NAS Transport procedure and Connection Establishment Indication procedure.

Proposal 4: Enable AMF to trigger NG-RAN node to request and report the UE radio capability, by the absence of UE Radio Capability in Connection Establishment Indication procedure, and the inclusion of UE Capability Info Request IE set to “requested” in Downlink NAS Transport procedure.

Proposal 5: Update the description of Initial UE message procedure, to allow using the procedure before RRC connection establishment. 

Proposal 6: Include the End Indication IE in DL NAS TRANSPORT and CONNECTION ESTABLISHMENT INDICATION messages.

Proposal 7: Include the EDT Session IE in the INITIAL UE MESSAGE message.
It is also proposed to endorse the corresponding NGAP CR in [2]. 
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