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Introduction

The objective of this document is to provide a summary of the 5G CIoT work plan and discuss the contents for any potential updates.
Discussion

The table below contains a summary of the expected work and the impacted specification. 

The CT1 WID will be updated based on any discussion related to the table below.
	Functionality


	Summary of expected changes
	Company planning to contribute on the area
	Status (this column will capture the progress per meeting)

	Support for infrequent small data transmission via NAS, including potential optimizations for the N1 NAS signalling to reduce NAS message overhead


	1. General section for CIoT 5GS optimizations

(impacted spec: 24.501)

2. UE / network indications 

· Support for: Control plane CIoT 5GS optimization (CP CIoT), Header compression for control plane CIoT 5GS optimization (HC-CP CIoT)

· UE indicates its Preferred network behavior

· Header compression configuration IE in 5GSM messages

(impacted spec: 24.501)

3. NAS procedures

· UE sending small data / SMS from idle mode

· UL and DL transmission of small data in connected mode

(impacted spec: 24.501)


	Qualcomm Incorporated

[1, 2, 3]

InterDigital

[1, 2, 3]

BlackBerry [1,3]
vivo[3]
Huawei [1, 2, 3]
	

	Frequent small data communication
	FFS (still being discussed in SA2)
	Ericsson [May?]
Nokia
	

	Power Saving Functions
	1. Extended DRX in idle mode/inactive

1A) General section for extended idle-mode DRX

(impacted spec: 24.501)

1B) Other NAS aspects:

· UE requests extended idle mode DRX parameters 

· The AMF indicates the accepted extended idle mode DRX parameters 

(impacted spec: 24.501)

24.008 due to eDRX timers ( this was added *AFTER* the conference call
2. Enhancements to MICO mode

2A) General section for enhancements to MICO mode

(impacted spec: 24.501)

2B) MICO mode with Active time

· UE may optionally request an Active Time value

· The AMF may allocate an Active time 

· when the AMF allocates the Active Time the AMF should not allocate “all PLMN” registration area to the UE

· The UE starts the active time when it enters 5GMM-IDLE mode and may enter MICO mode when the timer expires. 

· The timer is stopped and reset when the UE enters 5GMM-CONNECTED mode.

· If no Active Time value was negotiated during the most recent registration procedure the UE shall not start the timer and it may instead enter MICO mode directly upon entering 5GMM-IDLE mode

(impacted spec: 24.501)

2C) MICO mode and periodic registration timer control

UE may optionally request

· UE indicates ‘Strictly Periodic Registration Timer Indication’

· The AMF may provide Strictly Periodic Registration Timer Indication to the UE

· the UE and the AMF shall start the periodic registration timer after completion of Registration procedure

· the timer is not stopped or restarted in subsequent transitions between 5GMM-IDLE and 5GMM-CONNECTED mode

· If and only when the timer expires and the UE is in 5GMM-IDLE, the UE shall perform a Periodic Registration Update.

· If the timer expires and the UE is in 5GMM-CONNECTED, the AMF and the UE restart the periodic registration timer with applying ‘Strictly Periodic Registration Timer Indication’.

· The AMF may use the UE Configuration Update procedure to trigger the UE to perform Registration procedure, in which the periodic registration timer value and ‘Strictly Periodic Registration Timer Indication’ can be renegotiated.

· If the periodic registration timer is renegotiated during a Registration procedure and if the periodic registration timer is running, then the periodic registration timer is stopped and restarted using the renegotiated value even when the Strictly Periodic Registration Timer Indication was provided to the UE

(impacted spec: 24.501)


	Qualcomm Incorporated

[1A, 1B]

Samsung [2A, 2B – April]
ZTE

[2A, 2B, 2C]

InterDigital

Vivo
LG Electronics [1,2]
Huawei

[2A, 2B, 2C]


	

	Management of Enhanced Coverage
	1. General section on Restriction on use of enhanced coverage

(impacted spec: 24.501)

2. UE & network indications

· UE indicates support of restriction of use of enhanced coverage 

· AMF indicates if use of coverage enhancement is restricted or not

 (impacted spec: 24.501)


	Intel [1,2]

BlackBerry (27.007?)
	

	Overload Control for small data
	1. Congestion control for transport via control plane

· General section on handling of congestion control for transport of user data via the control plane

· Updates to the NAS procedure for providing the UE with a BO timer

· Capture exception cases and how the BO timer is stopped

· UE indication of support for control plane back-off is FFS

(impacted spec: 24.501)

2. 5G CIoT rate control

This is further composed of serving PLMN rate control and small data rate control.

2A) General section for serving PLMN rate control

(impacted spec: 24.501)

2B) Other NAS aspects for serving PLMN rate control

· SMF informs UE of the PLMN rate control in the PDU SESSION ESTABLISHMENT ACCEPT message 

· UE applies the PLMN rate control accordingly

(impacted spec: 24.501)

2C) General section for small data rate control

(impacted spec: 24.501)

2D) Other NAS aspects for small data rate control

· SMF informs the UE about rate control via the ePCO

· UE applies the rate control accordingly

(impacted spec: 24.501, potentially 24.008)

3. Service gap

3A) General section for service gap control

(impacted spec: 24.501)

3B) Impacts to NAS procedures:

· UE indicates support of service gap

· Network provides service gap timer

· NAS procedures to be updated accordingly

· The AMF can update the UE’s service gap timer with the generic UE configuration update procedure

(impacted spec: 24.501)

Potential impacts to the NAS MO TS 24.368 for exception reporting.
	Ericsson [3A, 3B, 2A, 2B, 2C, 2D]
Samsung [1A – April]
Nokia

InterDigital

[1, 2]

Huawei [1]
	

	Support of the Reliable Data Service Protocol
	1. General section for RDS

· UE indicates support of RDS in PCO 

· Network indicates support/accept of RDS

(impacted spec: 24.501, potentially 24.008)

2. Necessary updates to RDS specification 24.250

(impacted spec: 24.250)


	Intel [1,2]
InterDigital

[1, 2]
	

	Inter-RAT mobility support to/from NB-IoT
	NAS impacts are FFS

1. Capture the requirements on AMF wrt TAI allocation (Tracking Area shall not contain both NB-IoT and other RATs cells (e.g. WB-E-UTRAN, NR))

2. Handling of a PDU session/PDN connection when the UE changes RAT type as follows:

· If the network determines that the UE is changing RAT type, if the UE requests to relocate the PDU session from EPC to 5GC or 5GC to EPC, the SMF/MME uses the "PDU session continuity at inter RAT mobility" or "PDN continuity at inter-RAT mobility" information, respectively, in the subscription to determine whether to maintain the PDU session/PDN connection (if being handed over) or reject the PDU session request, with the relevant cause

· If the UE requested to move the PDU session and the "PDN continuity at inter RAT mobility" information indicated "disconnect the PDN connection with a reactivation request" the network should provide a suitable cause code to the UE so that it can request a new PDU session
	Nokia, BlackBerry

Huawei
	

	QoS Support for NB-IoT
	NAS impacts are FFS 


	Nokia
	

	UE core network selection and core network redirection of the UE for Cellular IoT
	1. General section on core network selection and network redirection of the UE

(impacted spec: 24.301, 24.501)

2. UE core network selection

The UE uses the broadcast info to select a PLMN with the preferred core network

(impacted spec: 23.122)

3. Core network redirection of the UE

· The UE indicates its preferred network behavior (for the system it is registering with i.e. 5GC or EPC)

i. In 5GC, the UE also includes the EPC Preferred Network Behaviour in the S1 UE network capabilities in the Registration Request message

ii. In EPC, the UE also includes the 5GC Preferred Network Behavior in Attach / TAU

(note: the UE indicating its preferred network behavior is covered in “Support for infrequent small data transmission via NAS, including potential optimizations for the N1 NAS signalling to reduce NAS message overhead”. Only sub-bullets (i) and (ii) above need to be addressed here.)

· To redirect the UE from 5GC to EPC, the AMF sends a Registration Reject with an 5GMM cause value indicating the UE should not use 5GC. 
· The UE disables N1 mode and re-enables S1 mode, if it was disabled. The UE then performs either an Attach or TAU with EPC
· To redirect the UE from EPC to 5GC, when the UE requests an Attach or TAU procedure, the MME sends a reject message with an EMM cause indicating the UE should not use EPC. 
· The UE disables S1 mode and re-enables N1 mode, if it was disabled
· If after redirection the UE cannot find a cell supporting connectivity, the UE may re-enable the disabled N1/S1 mode and then perform Registration, Attach or TAU

(impacted spec: 24.301, 24.501)
	Qualcomm Incorporated 

[1, 2]

Nokia [2, 3]

InterDigital

[2, 3]

BlackBerry [2,3]

Huawei [1, 3],

NTT DOCOMO
	

	Support for Group Message Delivery using unicast NIDD
	Nothing additional to what is covered by “Support for infrequent small data transmission via NAS, including potential optimizations for the N1 NAS signalling to reduce NAS message overhead”.
	ZTE (May)
	

	General (e.g. terminology)
	1. Introduce new Definitions for NB-N1 mode, WB-N1 mode, WB-N1/CE mode, NEF PDU Session (similar to SCEF PDN Connection in 24.301, N6 PDU Session (similar to SGi PDN connection in 24.301).
	Huawei
	

	AT Commands
	1. Necessary updates to 27.007 for any of the above (e.g. eDRX, MICO mode with active time, enhanced coverage, CIoT optimization configuration, etc)
	Samsung, BlackBerry?
	

	Extensions to NAS retransmission timers
	1. Extending the NAS 5GMM and 5GSM retransmission timers for NB-N1 mode devices 

2. Extending the NAS 5GMM and 5GSM retransmission timers for WB-N1/CE mode devices


	
	


