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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
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Study on Cellular IoT support and evolution in the 5G System  
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2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies

{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720005
	New Services and Markets Technology Enablers
	Provides service requirements for IoT.

	
	
	

	
	
	


3
Justification

Substantial E-UTRAN/EPC evolution has been recently achieved in 3GPP across multiple Working Groups. In particular, eMTC (WB-E-UTRAN) and NB-IoT have been designed in RAN WGs in Rel-13 and enhanced in Rel-14. The corresponding system architecture aspects have been designed for the EPC for both Cellular IoT (Rel-13) and Cellular IoT extensions (Rel-14).  These system architecture aspects apply to both NB-IoT and eMTC (WB-E-UTRAN).  EPC provides also features useful for IoT which have been defined over multiple releases: power saving functions, overload control, high latency communication, monitoring, service capability exposure, etc. 


















At the same time, the 5G CN should also support Cellular IoT in order to enable connect of WB-E-UTRAN/eMTC and NB-IoT to 5G CN.  The 5G CN should also meet the 5G service requirements for IoT as defined by SA1 in TS 22.261, and support corresponding RAN requirements. In addition CIoT/NB-IoT devices are expected to have a long lifespan (> 10 years), therefore, operator networks need to support such devices through their evolution.  Operators moving to the 5G CN may want to consolidate CIoT services on a single core network at some stage of migration towards 5G. How to support, interwork, to the new 5G CN therefore also needs to be considered.

One goal of this study for IoT is for the 5G CN to provide at least support for the current CIoT related functionality that, while taking into account inherent system constraints providing the standards tools so that 
the 
Operators that want to migrate to 5G CN to have standardized solutions to provide IoT service via their 5G CN deployment. 
This goal does not preclude that, due to the different nature of EPC and 5G CN architecture, some features developed for EPS may not be extensible as is to the other, or that performance of a specific feature may differ from one core network architecture to the other.

4
Objective

The objectives of this study can be categorized as follows:

Objective A: Enable Cellular IoT/MTC functionalities in 5G CN. 

The objective is to study how to support identified CIoT functionalities in 5G CN. The identified solution should be used as baseline to define the Cellular IoT features in 5G CN with connectivity to WB-EUTRAN(eMTC) and NB-IoT. 

As part of this objective, solutions for co-existence and migration from Release 14 EPC based eMTC/NB-IoT towards use of 5G CN needs to be developed, preferably minimising UE impacts and cost. 
The following current CIoT/MTC functionalities need to be evaluated and studied how to enable them in 5G CN if needed:

- Equivalent to SCEF architecture and functionalities and adaptation to 5G CN
- Monitoring

- Small data transmission (e.g.  equivalent to control plane and user plane EPS CIoT Optimisations, CN assistance information etc.)

- Power saving functions (Extended idle mode DRX, PSM) unless those are supported for 5G system in Rel-15..

- Non-IP Data Delivery

- Overload control (signalling and control plane data)

- Support of Coverage enhancement

- Equivalent to Group communication and messaging 
- Reliable communication via architecture equivalent to SCEF

- Inter-RAT mobility support to/from NB-IoT.

- High latency communication

- Include location services procedures for IoT in 5G location services 
- Any modifications in the EPC-5GC interworking “baseline” specific to CIOT

NOTE: Attach without PDN connection and non-IP PDN Connection type is already supported in 5G CN (TS 23.501). 
Ensure that regulatory requirements can be fulfilled at the same level as in EPC.


· 
· 
The above list will be evaluated against the final set of functionalities that will be defined for 5G System in rel-15. 











Objective B: 5G System enhancements to meet 5G service requirements (based on TS 22.261).

The objective is to study gaps of current CIoT solutions with respect to IoT requirements for 5G. Enhancements only to 5G CN with connectivity to WB-E-UTRAN (eMTC) and NB-IoT are to be considered as part of this Main Objective.

The system architecture enhancements based on related service requirements of TS 22.261 need to be evaluated and studied how to enable them in 5G CN if needed:


-
Enable the association between subscription and address/number of an IoT device within same operator and in between different operators.

-
Restricted Registration procedure to allow IoT device remote provisioning.  

The study is aimed at providing a path towards a single IoT core network based on 5G CN thus eliminating the need for operators to indefinitely maintain two core networks. 



Any System implications for the RAN will be coordinated with RAN WGs.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	23.7XX
	Internal TR
	Haris Zisimopoulos
	TSG#79 (Mar. 2018)
	TSG#81 (Sep. 2018)
	New TR covering Cellular IOT evolution in the 5G CN.


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

Note 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as "Remarks".

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	
	
	


6
Work item Rapporteur(s)

Haris Zisimopoulos (harisz@qti.qualcom.com)
7
Work item leadership

SA2

8
Aspects that involve other WGs

Services requirements are defined in TS 22.261, "Service requirements for next generation new services and markets". Charging and management aspects may be considered by SA5. Further security aspects may be considered by SA3.

9
Supporting Individual Members

	Supporting IM name

	Qualcomm Incorporated

	AT&T

	ZTE

	Convida Wireless

	Verizon UK Ltd

	KDDI

	Interdigital

	Intel

	NEC
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