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Overall description
RAN2 has made significant progress for Connection to 5GC objective in Release 16 WIDs for NB-IoT and eMTC. RAN2 would like to inform RAN3 of the following agreements for the above WID objective:

RAN2#105bis agreements:
Support of eDRX in CM-IDLE and EDT:

· Working assumption: Introduce a new IE “cp-EDT-5GC-r16” in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports CP-EDT optimization.

· Rel-15 eMTC/NB-IoT EDT PRACH Configuration parameters can be commonly used for both EPC and 5GC.

· Use critical extension for RRCEarlyDataRequest/RRCEarlyDataRequest-NB messages for CP-EDT eMTC/NB-IoT UEs connecting to 5GC.

· Introduce 48-bit 5G S-TMSI in critical extension of RRCEarlyDataRequest /RRCEarlyDataRequest-NB messages.

· For eMTC, in critical extension of RRCEarlyDataRequest message, add establishment cause of mo-Data.

· For NB-IoT, in critical extension of RRCEarlyDataRequest-NB message, add establishment cause of mo-Data and mo-ExceptionData.

· Working assumption: For eMTC/NB-IoT, delayTolerantAccess is not applicable for 5GC.
· Update stage 2 spec to capture that idle mode eDRX feature is supported for eMTC and NB-IoT connected to 5GC.
· For eMTC, hyperSFN in SIB1-BR is commonly used for both EPC and 5GC.
· For NB-IoT, hyperSFN-LSB in MIB-NB and hyperSFN-MSB in SIB1-NB are commonly used for both EPC and 5GC.
· For eMTC connected to 5GC, introduce a flag in SIB1-BR to indicate if idle mode eDRX is allowed in the cell.
· Working assumption: No indication of support for idle mode eDRX is needed for NB-IoT connected to 5GC.

· For eMTC and NB-IoT, systemInfoModification-eDRX is commonly used in paging messages for both EPC and 5GC.
· Use 5G S-TMSI as input for Hash ID to calculate PH and PTW_start.
Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
· RRC_CONNECTED Mode extended long DRX cycle, e.g. 5.12 and 10.24 sec, is supported for eMTC connected to 5GC. FFS whether new optional UE capability is required.
· RRC_CONNECTED Mode long DRX cycle, e.g., 5.12 and 10.24 sec, is supported for NB-IoT connected to 5GC. Mandatory to support without new UE capability.

· For eMTC, eDRX-Config-CycleStartOffset and drx-StartOffset are commonly used for both EPC and 5GC.

· For NB-IoT, DRX-Cycle and drx-StartOffset are commonly used for both EPC and 5GC.

· For NB-IoT: SIB1-NB extended to include 5GC PLMN list, per PLMN indication of Cell Reserved for Operator Use, common 5GC Tracking Area Code and 5GC Cell Identity across all PLMNs, common Cell Barring for 5GC connectivity across all PLMNs.

· For NB-IoT/eMTC: SIB-NB/SIB1-BR extended to include per PLMN indication of the supported CIoT 5GS Optimisations.

· For NB-IoT: Update Paging-NB message to include 5G S-TMSI as UE Identity for core network paging.

· For NB-IoT: Adopt critical extension of  RRCConnectionRequest-NB message for 5GC connectivity and include 48 bit 5G S-TMSI and random value as Initial UE identity along with specific RRC establishment cause.
· For NB-IoT: Update RRCConnectionSetupComplete-NB to include RegisteredAMF-r15, full 5G S-TMSI (48 bit long).

· For eMTC: UAC feature is supported.
· For eMTC: Adopt SDAP as user plane protocol, and AS reflective QoS is optional.
· For NB-IoT: How to support RRC Connection Re-establishment for the UP and CP optimization.
· For eMTC: mt-Access, mo-Signaling, mo-Data, emergency, highPriorityAccess and mo-VoiceCall are applicable establishment causes.
· For NB-IoT/eMTC: Release cause loadBalancingTAURequired at RRC connection release is not applicable.
RAN2#106 agreements:
Support of RRC_INACTIVE and eDRX in CM-CONNECTED:
· RRC_INACTIVE state in NB-IoT connected to 5GC is  not supported.
· RRC_INACTIVE state with short eDRX cycles is optionally supported for eMTC connected to 5GC with capability signalling.

· UP optimization solution is supported for both eMTC and NB-IoT connected to 5GC with capability signalling.

· eLTE is assumed to be the baseline for RRC_INACTIVE state for eMTC UEs connected to 5G.

· For transmission over DRB, NB-IoT/eMTC UE connected to 5GC uses the same AS security algorithms as eLTE regardless of PDCP type.
· KeNB root key is derived from Kamf as specified in TS 33.501.
· For NB-IoT/eMTC UE connected to 5GC, AS security algorithms are indicated by using LTE code points, e.g., EIA, EEA.
· NB-IoT UE AS forwards all CIoT feature support indications broadcast in the cell to NAS as assistance info for CN type selection by NAS.

· eMTC UE AS forwards all CIoT feature support indications broadcast in the cell to NAS as assistance info for CN type selection by NAS.

· For NB-IoT, CN Type is not used in RRCConnectionRelease-NB message as NAS based redirection between EPC and 5GC is used for CIoT.

· eMTC re-uses the existing CN type in RRCConnectionRelease message

· For eMTC intra RAT connected mode mobility (for intra 5GC case), adopt R15 LTE connected to 5GC introduced changes for RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> intra5GC-r15 IE.

· For eMTC intra RAT connected mode mobility (for inter system mobility between EPC and 5GC), adopt R15 LTE connected to 5GC introduced MobilityFromEUTRACommand carrying RRCConnectionReconfiguration (including Mobility Control Info) including SecurityConfigHO-v1530 -> fivegc-ToEPC-r15 and epc-To5GC-r15 IEs.

· For eMTC, re-use SIB25 and the procedure in subclause 5.3.16 of 36.331 as a baseline.

· Use the same Enhanced Coverage authorisation mechanism of UEs connected to EPC to the NB-IoT/eMTC UEs connected to 5GC and no impacts on RAN2 specification are identified.

· RRC Connection re-establishment for the control plane for NB-IoT connected to 5GC is supported, assuming feasibility is confirmed.

RAN2#107 agreements:
Support of eDRX in CM-IDLE and EDT:
· Support of User Plane CIoT 5GS optimization is optional for both eMTC and NB-IoT devices connected to 5GC without capability signaling. Indication for support is provided in Msg5, i.e. RRCConnectionSetupComplete.
· For NB-IoT and eMTC, introduce a new parameter, up-CIoT-5GS-Optimisation-r16, in SIB1-BR/SIB1-NB to indicate per PLMN support of User plane CIoT 5GS optimisations.
· For eMTC, broadcast signaling is not required to indicate support of N3 data transfer since it is mandatory for both the UE and the network.
· For NB-IoT, introduce a new parameter, n3-5GS-DataTransfer-r16, in SIB1-NB to indicate per PLMN support of N3 user plane data transfer.

· For eMTC, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and cp-CIoT-5GS-Optimisation-r16 in RRCConnectionSetupComplete when accessing 5GC.

· For NB-IoT, introduce new parameters, up-CIoT-5GS-Optimisation-r16 and n3-5GS-DataTransfer-r16 in RRCConnectionSetupComplete-NB when accessing 5GC.

· For NB-IoT and eMTC, when the UE in RRC_IDLE using the UP CIoT optimisation reselects to another CN type, it discards the UE AS context and the UE identity.

· For NB-IoT and eMTC, UE goes to RRC_IDLE and initiates NAS recovery procedure when the UE switches between CN types at RRC Connection re-establishment.

· Introduce a new IE up-EDT-5GC-r16 in SIB2-BR/SIB2-NB to indicate ng-eNB connected to 5GC supports UP MO-EDT.

· Introduce a new UE capability earlyData-UP-5GC-r16 in UE-EUTRA-Capability, UE-Capability-NB to indicate support of UP MO-EDT in 5GC.

· From RAN2 standpoint it is feasible to introduce LTE-M indication in RRCConnectionSetupComplete message if UE selected 5GC.
· SDAP is not supported for NB-IoT.

· Maximum 8 slices are supported by both NB-IoT and eMTC.

· In Msg5, both NB-IoT and eMTC UEs provide S-NSSAI to indicate network slice that UE wants to connect.

· AS reflective QoS is not supported for NB-IoT connected to 5GC.

· NB-IoT UEs connected to 5GC support a maximum of 2 DRBs.

· Each NB-IoT DRB is mapped to a default QoS flow of that PDU session.

· Control Plane optimization feature is optional for eMTC devices connecting to 5GC and mandatory for NB-IoT devices connected to 5GC.

· Introduce a new IE “cp-CIoT-5GC-Optimisation-r16” in SIB1-BR to indicate ng-eNB connected to 5GC is supporting control plane optimisation and no need of any indicator in SIB1-NB to indicate support for CP optimisation.

· 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.

· 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.

· In R16 NB-IoT, RRCConnectionSetupComplete-NB message needs also to include gummei-Type-v16, guami-Type-r16.

· In 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.

Working assumption:
· We will introduce a AS Release Assistance Information (RAI) that conveys at least the following information:

· No further UL/DL higher layer PDUs.

· No further UL, 1 single DL higher layer PDU expected. 

Further details including CP/UP applicability can be discussed in the next meeting.

RAN2#107bis agreements:
For NB-IoT and eMTC connected to 5GC;

· NCC is always provided during suspension. 

· adopt early security activation for resumption from RRC_IDLE.

· RAN2 intends to have the same UE identity, i.e. I-RNTI or resumeID, for UP CIoT 5GS Optimisation for both eMTC and NB-IoT.

· For NB-IoT and eMTC connected to 5GC, full configuration in RRCConnectionResume(-NB) is supported.

· For NB-IoT and eMTC connected to 5GC, the EPS UP-EDT procedure is used.

· For NB-IoT and eMTC connected to 5GC, security is not deactivated and SRB1 is not suspended at EDT fallback for UP-EDT

For eMTC when connected to 5GC;

· The Rel-15 suspension/ resumption procedure to/from RRC_INACTIVE applies.
· eMTC UEs in RRC_INACTIVE monitor RAN initiated paging and CN initiated paging via I-RNTI and 5G-S-TMSI respectively.

· Upon reception of CN paging in RRC_INACTIVE, eMTC UE moves to RRC_IDLE without suspension. 

· For eMTC, ran-PagingCycle is extended with values rf512 and rf1024.

· The RNA configuration and RNA update procedure in Rel-15 RRC_INACTIVE apply to eMTC.

· The resume cause ‘rna-Update’ is applicable to eMTC UEs connected to 5GC that support RRC_INACTIVE.

· IDLE mode cell selection/reselection criteria and measurement rules also apply in RRC_INACTIVE state for eMTC UEs connected to 5GC.

· Neighbouring cell relaxed monitoring is also applicable in RRC_INACTIVE state for eMTC UEs connected to 5GC.

· Indication in SIB2-BR to indicate that the eNB supports RRC_INACTIVE can be implicit.

· If a UE in RRC_INACTIVE moves to an eNB that does not support RRC_INACTIVE, the UE enters RRC_IDLE, i.e. not suspended state.

· No additional capability is needed to indicate support for short extended DRX operation in RRC_INACTIVE state.

· EDT is not supported in RRC_INACTIVE in Rel-16.
· Use NR PDCP for LTE-M devices connected to 5GC.
· NR PDCP support is not specified for NB-IoT devices connected to 5GC.
· NB-IoT UE supports a maximum of two DRBs when connected to 5GC. FFS whether this is indicated by a new capability or the existing UE capability, multipleDRB-r13.
· Introduce a MAC mechanism with 2 bits for RAI
· For NB-IoT, up to 64 access categories are defined for support of UAC, same as for eLTE.

· For NB-IoT, will support either barring factor as in eLTE or 10 bit bitmap bitmap as in NB-IoT to distribute UEs. FFS which method.
· For NB-IoT, uac-BarringForAccessIdentity using a 7 bit map barring corresponding to access identities 1, 2, 11 to 15 is re-used.
· For NB-IoT, the parameter uac-AC1-SelectAssistInfo is used to signal whether Access Category 1 applies to the UE.
· FFS: For NB-IoT, do not use UAC-BarringInfoSetList.
· FFS: For NB-IoT, uac-BarringBitmap and uac-BarringForAccessIdentity per access category as in eLTE 
· Access barring per RSRP is supported for eMTC and NB-IoT.
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Actions
To 3GPP RAN3
ACTION: RAN2 respectfully asks RAN3 to take the above into consideration.
3
Dates of next TSG RAN WG2 meetings
TSG RAN WG2 Meeting #108
18 – 22 Nov 2019, USA

TSG RAN WG2 Meeting #109
24 – 28 February 2020, Greece
