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1. Background 
From WIs “Additional MTC type enhancements for LTE” & “Additional enhancements for NB-IoT”, following is one of common objective. 
Connection to 5GC:

· Specify support for the following features [RAN2, RAN3]

· Support of EDT for Data over NAS and UP solution (see Note)
Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated. 

In this paper, we are going to discuss about access stratum changes required to support Non-EDT control plane optimization (Data over NAS) for eMTC/NB-IoT connected to 5GC.
2. AS changes for Non-EDT control plane optimization towards 5GC 
In R13, control plane optimization feature was introduced for eMTC & NB-IoT devices connected to EPC, it is optional feature for eMTC and mandatory for NB-IoT. In R16, follow the same philosophy and CP optimization feature is optional for eMTC devices connected to 5GC and mandatory for NB-IoT connected to 5GC. SIB2-BR introduced CIOT-EPS-OptimisationInfo-r13 IE to indicate whether eNB is supporting CIoT optimization feature for EPC or not. It is possible that a ng-eNB is connecting to both EPC and 5GC and CIoT optimization features supported by EPC and 5GC can be same or different. For the purpose of differentiating CIoT Optimization features between different core networks and to indicate support of CIoT features for each core network separately, we need to introduce 5GC specific CIoT Optimization features support indicators in SIB2-BR. Thus, for control plane optimization, we propose to introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB2-BR. For NB-IoT, there was no indication provided in SIB2-NB. In case of NB-IoT devices connected to 5GC, it is reasonable to have CP optimization as mandatory and hence no need of any indicator in SIB2-NB.
Proposal 1. Control Plane optimization feature is optional for eMTC devices connecting to 5GC and mandatory for NB-IoT devices connected to 5GC.
Proposal 2.  Introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB2-BR to indicate ng-eNB connected to 5GC is supporting control plane optimization and no need of any indicator in SIB2-NB to indicate support for CP optimization.   
In R15, as part of LTE connected to 5GC work item, in order to differentiate RRC connection setup procedure between EPC and 5GC, critical extension of RRC Connection Setup Message is introduced. In case of eMTC connected to 5GC, the same critical extension of RRCConnectionRequest message can be used when eMTC UE is establishing RRC Connection for 5GC connectivity including 5GC UE identity (ng-5G-S-TMSI-Part1) and 5GC establishment cause values.

In case of NB-IoT connected to 5GC, there is need to introduce critical extension of RRCConnectionRequest-NB when NB-IoT UE is establishing RRC Connection for 5GC connectivity including 5GC UE identity (ng-5G-S-TMSI-Part1) and 5GC establishment cause values.

RRCConnectionRequest-NB message
-- ASN1START

RRCConnectionRequest-NB ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {


ue-Identity-r13






InitialUE-Identity,

establishmentCause-r13




EstablishmentCause-NB-r13,

multiToneSupport-r13




ENUMERATED {true}



OPTIONAL,


multiCarrierSupport-r13




ENUMERATED {true}



OPTIONAL,


earlyContentionResolution-r14


BOOLEAN,


cqi-NPDCCH-r14






CQI-NPDCCH-NB-r14,


spare








BIT STRING (SIZE (17))

}

-- ASN1STOP

Proposal 3.   When eMTC UE is initiating RRC connection setup procedure for connecting to 5GC, use R15 critical extension of RRCConnectionRequest message including 5GC UE Identity and 5GC establishment cause values 

Proposal 4.   When NB-IoT UE is initiating RRC connection setup procedure for connecting to 5GC, use R16 critical extension of RRCConnectionRequest-NB message having 48 bit 5GC UE Identity (5G S-TMSI) and 5GC establishment cause values of mt-Access, mo-Signalling, mo-Data, mo-ExceptionData.
For eMTC case, upon receiving RRC Connection Setup message from ng-eNB, eMTC UE will send RRC Connection Setup Complete message to ng-eNB. In R15, RRC Connection Setup complete message is enhanced to include registeredAMF-r15, s-NSSAI-list-r15, ng-5G-S-TMSI-Bits-r15, gummei-Type-v1540, guami-Type-r15 and all these changes are applicable for eMTC UEs as well. In R13 RRC Connection Setup Complete message, cp-CIoT-EPS-Optimisation-r13 IE is introduced for UE to assist eNB for selection of proper MME supporting control plane optimization. When eMTC UE is connecting to 5GC, it is necessary for UE to provide a new IE cp-CIoT-5GC-Optimisation-r16 to ng-eNB for selecting a proper AMF supporting control plane optimization.  
For NB-IoT case, upon receiving RRC Connection Setup-NB message from ng-eNB, NB-IoT UE will send RRC Connection Setup Complete-NB message to ng-eNB. In R16, RRC Connection Setup complete-NB message needs enhancement to include registeredAMF-r16, s-NSSAI-list-r16, -r16, gummei-Type-v16, guami-Type-r15. 
RRCConnectionSetupComplete-NB message
-- ASN1START

RRCConnectionSetupComplete-NB ::=
SEQUENCE {


rrc-TransactionIdentifier



RRC-TransactionIdentifier,


criticalExtensions





CHOICE{




rrcConnectionSetupComplete-r13

RRCConnectionSetupComplete-NB-r13-IEs,




criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13



INTEGER (1..maxPLMN-r11),


s-TMSI-r13







S-TMSI






OPTIONAL,


registeredMME-r13





RegisteredMME




OPTIONAL,


dedicatedInfoNAS-r13




DedicatedInfoNAS,


attachWithoutPDN-Connectivity-r13

ENUMERATED {true}



OPTIONAL,


up-CIoT-EPS-Optimisation-r13


ENUMERATED {true}



OPTIONAL,


lateNonCriticalExtension



OCTET STRING




OPTIONAL,


nonCriticalExtension




RRCConnectionSetupComplete-NB-v1430-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v1430-IEs ::= SEQUENCE {


gummei-Type-r14






ENUMERATED { mapped}
OPTIONAL,


dcn-ID-r14







INTEGER (0..65535)


OPTIONAL,


nonCriticalExtension




RRCConnectionSetupComplete-NB-v1470-IEs
OPTIONAL

}

RRCConnectionSetupComplete-NB-v1470-IEs ::= SEQUENCE {


measResultServCell-r14





MeasResultServCell-NB-r14
OPTIONAL,


nonCriticalExtension





SEQUENCE {}




OPTIONAL

}

-- ASN1STOP

Proposal 5.   In R15, RRC Connection Setup Complete Message is enhanced to include registeredAMF-r15, s-NSSAI-list-r15, ng-5G-S-TMSI-Bits-r15, gummei-Type-v1540, guami-Type-r15 and all these changes are applicable for eMTC 5GC UEs as well.    

Proposal 6.   In R16 NB-IoT, RRCConnectionSetupComplete-NB message needs to be enhanced to include registeredAMF-r16, s-NSSAI-list-r16, gummei-Type-v16, guami-Type-r16.    
When eMTC UE is establishing RRC connection with ng-eNB for connecting to 5GC, introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in RRC Connection Setup Complete message to assist ng-eNB for the selection of proper AMF supporting control plane optimization.  
Proposal 7.   In critical extension of RRCConnectionSetupComplete message, introduce a new IE “cp-CIoT-5GC-Optimisation-r16” to assist ng-eNB for the selection of proper AMF supporting control plane optimization.    
3. Conclusion

In this contribution, we discussed various proposals for supporting Non-EDT control plane optimization for eMTC & NB-IoT devices connecting to 5GC. 
Proposal 1.
Control Plane optimization feature is optional for eMTC devices connecting to 5GC and mandatory for NB-IoT devices connected to 5GC.
Proposal 2.
Introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB2-BR to indicate ng-eNB connected to 5GC is supporting control plane optimization and no need of any indicator in SIB2-NB to indicate support for CP optimization.
Proposal 3.
When eMTC UE is initiating RRC connection setup procedure for connecting to 5GC, use R15 critical extension of RRCConnectionRequest message including 5GC UE Identity and 5GC establishment cause values
Proposal 4.
When NB-IoT UE is initiating RRC connection setup procedure for connecting to 5GC, use R16 critical extension of RRCConnectionRequest-NB message having 48 bit 5GC UE Identity (5G S-TMSI) and 5GC establishment cause values of mt-Access, mo-Signalling, mo-Data, mo-ExceptionData.
Proposal 5.
In R15, RRC Connection Setup Complete Message is enhanced to include registeredAMF-r15, s-NSSAI-list-r15, ng-5G-S-TMSI-Bits-r15, gummei-Type-v1540, guami-Type-r15 and all these changes are applicable for eMTC 5GC UEs as well.
Proposal 6.
In R16 NB-IoT, RRCConnectionSetupComplete-NB message needs to be enhanced to include registeredAMF-r16, s-NSSAI-list-r16, gummei-Type-v16, guami-Type-r16.
Proposal 7.
In critical extension of RRCConnectionSetupComplete message, introduce a new IE “cp-CIoT-5GC-Optimisation-r16” to assist ng-eNB for the selection of proper AMF supporting control plane optimization.
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