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Abstract of the contribution:  This paper evaluates the proposed solutions for infrequent small data transmission.
Introduction

The solutions proposed for the key issue 2 “efficient support of infrequent small data transmission for narrowband Cellular IoT” are evaluated.
Proposal
It is proposed to capture the following proposal in TR 23.720.

*******************************************Beginning of Change************************************

7.x
Evaluation of solutions for infrequent small data transmission
Evaluation of Solutions proposed for the key issue 2 “efficient support of infrequent small data transmission for narrowband Cellular IoT” is considered here. The main solution aspects are compared separately in the table below. Following aspects are considered: 

- Interface(s) for which traffic is reduced
- Effects on states, contexts and MM
- Consistence with means like PSM or eDRX
- Security aspects
- Completeness of the proposal
	
	Infrequent small data transmission using pre-established NAS security (6.2)
	Connectionless small data transmission with immediate return to idle
(6.3)


	CIoT Architecture for efficient non IP small data transmission
(6.4)
	UE state transition signalling reduction
(6.5)
	User plane based solution with enhanced ECM-CONNECTED state
(6.6)
	Key reuse for CIoT

(6.x)

	Reduces traffic for
	RRC, S1-MME, S1-U 
	RRC, S1-MME, S1-U
	RRC, S1-U, S1-MME
	RRC, S1-MME/NAS
For eNB without UE context, no reduced traffic.
Increased system signalling when eNB with context is changed.
	RRC, S1-MME/NAS
For eNB without UE context, no reduced traffic.
Increased system signalling when eNB with context is changed.
	RRC, S1-MME/NAS

	Effects on states, contexts and MM
	none
	none
	none
	New state “suspend” in UE and eNB, UE contexts need to be kept in eNB in suspend state.

UE in EMM-CONNECTED while MME in EMM-IDLE (not synchronized) when RRC is suspended.
	New state “enhanced ECM-CONNECTED” in UE and eNB, UE contexts need to be kept in eNB even in IDLE state.

MM is changed in enhanced ECM-CONNECTED state.
	none

	Consistence with means like PSM or eDRX
	Works with PSM and eDRX as those are today without any extra functions or overhead.
	Works with PSM and eDRX. 
	Works with PSM and eDRX.
	Not work with PSM or eDRX since the states in UE and MME are not consistent.
	Work with PSM or eDRX.
If enhanced ECM-CONNECTED timer is too long, there is problem with Connected eDRX.
	Works with PSM and eDRX.

	Security aspects
	Pre-established NAS security is used.
Validity check of UE request in the CN for data transmission.
	Pre-established NAS security is used.
Validity check of UE request in the CN for data transmission.
The eNB cannot verify the integrity of a page response
	Pre-established NAS security is used.
Validity check of UE request in the CN for data transmission.
	Renewal of AS key is not clear.
Change to connected mode just by trusting the eNB.
	Renewal of AS key is not clear.
Change to connected mode just by trusting the eNB.
	New AS key is generated by C-SGN.
Validity check of UE request in the CN for data transmission.

	Completeness of the proposal
	Complete
	RAN needs to figure out the details on how connectionless works.

	N/A
	Not very clear how the UE and MME work in the “suspended” state.

Not clear how the DL TEIDs stored in MME are used for MT data.
	Not clear how an eNB without a valid UE context can set up DRBs without having any security context. 


	Complete

	summary
	Provides gains specifically for infrequent small data transmission.
	Provides gains specifically for one small data transmission when no reply is expected.
	Provides gains specifically for infrequent non-IP small data transmission.
	Provides gains specifically for stationary UE.
	Provides gains specifically for stationary UE.
	Provides gains for UEs that are stationary and also for UEs that move between the small data transfers.


Table 7.x: Comparison table for solutions for Infrequent Small Data Transmission
*******************************************End of Change************************************
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