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1 Introduction
At RAN82, SA2 has sent a LS that they have completed the Study on Cellular IoT support and evolution for the 5G System (FS_CIoT_5G) and have agreed a work item to specify 5GS enhancements based on the study conclusions to enable Cellular IoT functionalities for 5GS capable devices that support WB-EUTRA (eMTC) or NB-IoT or both [3], [4].
At RAN#82, revisions of the NB-IoT and eMTC Rel-16 WID were agreed to introduce support of Cellular IoT functionalities for 5GS capable devices that support WB-EUTRA (eMTC) or NB-IoT [1], [2], as follows:

	eMTC: Connection to 5GC:

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

· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

· Support of EDT for Data over NAS and UP solution (see Note)

· Support of restriction of use of Enhanced Coverage

· Delivery of Expected UE Behaviour information to the RAN

· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.

NB-IoT: Connection to 5GC:

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

· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

· Support of EDT for Data over NAS and UP solution (see Note)

· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· Support of restriction of use of Enhanced Coverage

· Delivery of Expected UE Behaviour information to the RAN

· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

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 document, we analyse the progress in SA2 and identify which topics can be started in RAN2.

2 Discussion
Since RAN#82, SA2 has made significant progress on connection to 5GC on different aspects with a number of CRs agreed on TS 25.301 and TS 25.302:
	Sub-topics
	Status for RAN2 relevant topics

	Support for infrequent small data transmission
	Good progress, a number of CRs agreed on 23.501 and 23.502:

S2-1902475: 23.501 CR0889R06: Introduction of data transfer in Control Plane CIoT 5GS Optimisation 

S2-1902514: 23.501 CR0890R3: Introduction of NEF based infrequent small data transfer via NAS 

S2-1902407: 23.501 CR0916: User Plane Forwarding with Control Plane CIoT 5GS Optimisation

S2-1901339 23.502 CR0872: Small Data over NAS PDU Session Management

S2-1901312: 23.502 CR0928: Enhance Idle mode mobility using N26 interface procedure to support NAS-SM data transfer via NEF+SCEF

S2-1902513: 23.502 CR0971R4: Introduction of small data transfer in Control Plane CIoT 5GS Optmisation 

S2-1902548: 23.502 CR0972R6: Procedure of NEF based Non-IP Data Delivery

S2-1902477: 23.502 CR1002: Session Management Procedure for Control Plane CIoT 5GS Optimisation
S2-1901754: 23.502 CR1054: User Plane activation for UEs which applies Control Plane CIoT 5GS Optmisation 

	Frequent small data communication
	No progress

	High latency communication
	NA (no RAN2 impact)

	Power saving functions
	Good progress, a number of CRs agreed on 23.501 and 23.502:

S2-1902547: 23.501 CR0768R3: Introduction of eDRX in 5GS

S2-1901341 23.501 CR0776: CIoT Introduction of solution #38 (eDRX in Inactive state)

S2-1902516: 23.501 CR0893R3: Introduction of Power Saving Functions for CIoT 

S2-1901342 23.502 CR0942: Extended connected time vlaue for enhancing MICO mode

S2-1902500: 23.502 CR0974R3: MICO Mode Enhancements for CIoT 

S2-1902503: 23.502 CR1016: Including MICO with Extended Connected time in relevant procedures 

S2-1902502: 23.502 CR1017: Introducing eDRX parameters to procedures 

	Management of Enhanced Coverage
	Good progress, a number of CRs agreed on 23.501 and 23.502:

S2-1902420: 23.501 CR0820R3: Restriction of use of Enhanced Coverage in 5GC

S2-1902421: 23.502 CR0918R3: Procedures for CIoT Management of Enhanced Coverage 

	Overload Control for small data
	Good progress, a number of CRs agreed on 23.501 and 23.502:

S2-1902550: 23.501 CR0752R1: Introducing Rate Control for 5G CIoT 

S2-1902549: 23.501 CR0894R2: CIoT Introduction of Overload Control 

S2-1902506: 23.501 CR1014: Introduction of Service Gap Control

S2-1902507: 23.502 CR1110: Procedures for Service Gap Control 

	Support of the Reliable Data Service
	NA (no RAN2 impact)

	Support of common north-bound APIs for EPC-5GC interworking
	NA (no RAN2 impact)

	Network parameter configuration API via NEF
	NA (no RAN2 impact)

	Monitoring
	NA (no RAN2 impact)

	Inter-RAT mobility support to/from NB-IoT
	NA (no RAN2 impact)

	Support for Expected UE Behaviour
	NA (no RAN2 impact)

	QoS Support for NB-IoT
	No progress

	Core Network selection and steering for Cellular IoT
	Good progress, a number of CRs agreed on 23.501 and 23.502:

S2-1901277 23.501 CR0896: CIoT Introduction of CN Selection and Steering

S2-1901278 23.502 CR0976: CIoT Procedures for CN Selection and Steering

	Group Message Delivery using unicast NIDD
	NA (no RAN2 impact)

	MSISDN-less MO SMS
	NA (no RAN2 impact)


Observation: SA2 has made significant progress on the following aspects with impact on RAN2:
· Support for infrequent small data transmission over NAS;
· Power Saving functions (extended DRX in CM-IDLE and MICO mode);

· Management of Enhanced Coverage;

· Overload Control for CIoT;

· Core Network selection and steering for Cellular IoT.
Proposal: RAN2 to start discussions on the above topics and wait for SA2 on the other topics.
3 Conclusion

This paper summarises the progress on connection to 5GC in SA2. Corresponding observation and proposal are listed as below:
Observation: SA2 has made significant progress on the following aspects with impact on RAN2:

· Support for infrequent small data transmission over NAS;
· Power Saving functions (extended DRX in CM-IDLE and MICO mode);

· Management of Enhanced Coverage;

· Overload Control for CIoT;
· Core Network selection and steering for Cellular IoT.
Proposal: RAN2 to start discussions on the above topics and wait for SA2 on the other topics.
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