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Abstract of the contribution: This paper propose the way forward for key issue infrequent small data transmission.
1. Background
Last RAN meeting agreed the Narrowband IOT WID with the objective to specify a radio access for cellular internet of things, based to a great extent on a non-backward-compatible variant of E-UTRA, that addresses improved indoor coverage, support for massive number of low throughput devices, low delay sensitivity, ultra low device cost, low device power consumption and (optimised) network architecture. 
TSG SA also asked SA WG2 to continue the work on CIoT with a view to completing the work, at minimum on 'Efficient support of infrequent small data transmission for cellular IoT' (Key Issue 2), in Rel-13 specifications.
The status in RAN is that CIoT is not defined in RAN and currently there is only narrow band IoT in the RAN Work plan. But it seems SA2 work has a wide scope and several companies comment that the small data transmission optimization could be also applied to the other RAT, e.g. eMTC, and not only limited to the new narrow band RAT.
Last meeting the solutions addressing the key issue 2 are categorised into below groups:

Group 1: Solutions with no data radio bearer/S1-U establishment (small data over control plane)

-
Solution 2: Infrequent small data transmission using pre-established NAS security

-
Solution 3: Connectionless small data transmission with immediate return to idle
-
Solution 4/4A: Non-IP small data transmission via MTC-IWF

Group 2: Solutions with data radio bearer/S1-U establishment

- 
Solution 5: UE state transition signalling reduction 

-
Solution 6: User plane based solution with enhanced ECM-CONNECTED state

-
Solution 13: RRC Fast Connect for Service Request

2. Discussion
IoT is a rapidly growing marketplace with different service characteristics. 3GPP have already spent quite a lot of efforts to optimise the system in an efficient manner to serve the similar market segments. So far multiple UE profiles for MTC/IoT have been addressed, i.e. Cat.1, Cat.0, Cat.-1, and NB-IoT is ongoing.
Due to the nature of different service characteristics for IoT, from system level, it would be difficult to design a common approach to cater for all the IoT use cases in an efficient way.

The Infrequent small data traffic characteristics for MTC applications (as described in Annex E of TR 45.820 [4]) as below:
	Category
	Application example
	UL Data Size
	DL Data Size
	Frequency

	Mobile Autonomous Reporting (MAR) exception reports
	smoke alarm detectors, power failure notifications from smart meters, tamper notifications etc.
	20 bytes
	0

ACK payload size is assumed to be 0 bytes
	Every few months; 

Every year

	Mobile Autonomous Reporting (MAR) periodic reports
	smart utility (gas/water/electric) metering reports, smart agriculture, smart environment etc.
	20 bytes with a cut off of 200 bytes i.e. payloads higher than 200 bytes are assumed to be 200 bytes.
	50% of UL data size

ACK payload size is assumed to be 0 bytes
	1 day (40%), 2 hours (40%), 1 hour (15%), and 30 minutes (5%)

	Network Command
	Switch on/off, device trigger to send uplink report, request for meter reading 
	0 - 20 bytes

50% of cases require UL response. 
	20 bytes
	1 day (40%), 2 hours (40%), 1 hour (15%), and 30 minutes (5%)

	Software update/reconfiguration model
	Software patches/updates
	200 bytes with a cut off of 2000 bytes i.e. payload higher than 2000 bytes are assumed to be 2000 bytes.
	200 bytes with a cut off of 2000 bytes i.e. payload higher than 2000 bytes are assumed to be 2000 bytes.
	180 days


The traffic model defined in 36.888 annex A as below:

A.1
MTC Traffic model/characteristics regular reporting

Table A.1: UL regular reporting traffic characteristics for low-cost MTC

	Use cases
	UL interval
	Packet (bits)
	Mobility

	No mobility
	1min (optional)
5min, 30min,

1hour
	1000, optional 10000
	Static,

Pedestrian (optional, no seamless handover requirement)

	Limited mobility
	5s (optional)
10s,30s
	1000
	Vehicular (no seamless handover requirement)


A.2
MTC Traffic model/characteristics triggered reporting

Below is a generic traffic model modeling both UL and DL. 

Table A.2 – MTC traffic model

	Traffic model parameter (UL and DL)
	Value

	Traffic volume size distribution (Triggered)
	256 bits,1000 bits

	Traffic inter-arrival time (Triggered)
	Exponential: Mean = 30secs*


* It should be noted from Table A.2.1 that the values for ‘Traffic transmission time' and ‘Traffic inter-arrival time' result in a tractable simulation run time but may not represent the behavior of all traffic types.

The above traffic model is quite different regarding the data size and transmission frequency which cause different requirement to design the solution optimization.
Observation 1: Due to the nature of different service characteristics for IoT, from system level, it would be difficult to design a common approach to cater for all the IoT use cases in an efficient way.
Looking at the two group solutions in the TR 23.720, group 1 solutions are based on small data over control plane. The solutions are very efficient for the case infrequent small data transmission without increase the context storage in the RAN, i.e. the traffic model captured in TR 45.820. If the UE sends more traffic, then it should perform normal procedures and establish the DRB. Solution 2 can be the default while solution 3 has more signalling reduction but also more impact on RAN and need be further considered in RAN2.
Group 2 solutions are based on UE moving to the RRC Connected state in optimized way/reduced signalling overhead. Regarding the infrequent small data, it will cost too much in RAN maintaining all the context (large number connections per cell) but the usage is low as the infrequent transmission for solution 5 and 6. Solutions 5 and 6 also have some limitation on the mobility and if the eNB is changed, it will perform the normal procedures to re-establish the context that will cost too much. For these group solutions, the DRB configuration will anyway increase one signalling interaction between UE and RAN comparing with the group 1 solutions and RAN also needs to inform CN that the UE switches to Idle or Suspend state that will add more signalling in CN. The solutions are more efficient for the cases frequent small data and UE sending more traffic. There solutions could be also applied to the smart phone if needed.
Observation 2: Group 1 solutions are more suitable for the infrequent small data transmission. The group 2 solutions are more suitable for the frequent data transmission and allows for larger transactions if needed. 
Based on above analysis, it is proposed that Group 1 solutions are adopted for the infrequent small data transmission. The group 2 solutions are only considered if we want to address the frequent data transmission case.
Please note that this paper only resolves how to handle the two different group solutions in general and the detailed solution selection for each group is not covered in this paper.
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