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Abstract of the contribution: This paper proposes the way forward on Key Issue #2. This proposal addresses a way forward on Key Issue #6 as well.

1. Introduction
During SA2#110AH meeting, solutions addressing Key Issue #2 in TR 23.720 were categorized in two broad 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

In addition there is another group of solutions that address Key Issue #6, namely solutions for 'support of non-IP data'. The following two solutions can be considered for such grouping:

-
Solution 10: Support for “non IP” PDN types
 -
Solution 15: Support for “non IP” small data by UDP/IP header removal
Guidance from TSG SA to SA2 has been to minimally complete the work on Key Issue #2 in Rel-13. The contributors of this paper are of the view that addressing Key Issue #6 should also be considered for Rel-13.

2. Discussion
As per guidance from TSG SA, SA2 WG has been working to develop solution(s) for addressing the traffic characteristics for MTC applications as described in Annex E of TR 45.820, and shown below.

Table 1: Traffic Characteristics
	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 characteristics in the first three rows of the above table are quite similar. Data size is small and the traffic frequency is 'infrequent'. With tens of thousands of possible CIoT devices in RAN coverage area, occurrence of small data traffic from such devices over time could be considered relatively random. 

Whereas, the traffic characteristic for software update/reconfiguration model is rather different. Traffic frequency is 'very infrequent', but data size is relatively larger. Traffic surge due to such software updates/reconfigurations, though very infrequent (180 days), needs to be delivered to tens of thousands of CIoT devices in RAN coverage area within a relatively short period of time.
It could be a challenge to devise a common solution that address such different traffic characteristics.
Observation 1:  Due to the nature of different traffic characteristics, it would be difficult to devise a common solution to handle all traffic patterns efficiently. 

That is one aspect of the problem. Another aspect to consider would be the possibility to address the existing and growing M2M/IoT marketplace with 3GPP CIoT technology. Many such M2M/IoT deployments are and expected to be based on non 3GPP, and possibly non-IP technology. Possible solution options could be to integrate such non 3GPP M2M/IoT networks with the use of '3GPP CIoT gateways' that aggregate traffic from a large number of low cost M2M devices. Such low cost M2M/IoT devices may be communicating with CIoT gateways over 'capillary networks'. Though each low cost M2M device generates traffic as per the traffic pattern in the Table -1 above, the nature of aggregated traffic at CIoT gateway could be different. Without going into the details of such aggregated traffic patterns, the intent would be to provide solutions that support such different solution options. 

Looking at the two group of solutions in the TR 23.720, Group 1 solutions are based on small data over control plane (C-plane). These solutions could be efficient for the case of infrequent small data transmissions. Whereas, Group 2 solutions that use DRB could handle relatively larger data efficiently (U-plane) without requiring excessive signalling.

With these two category of solutions, a CIoT UE can indicate the type of access, C-plane or U-plane, that is most suitable for the expected data traffic. 

Observation 2: Depending on the nature of traffic and its capabilities, the CIoT device can indicate the desired Access-type while accessing the network.
Yet another aspect to consider will be the need to support all types of traffic: IP, non-IP, SMS; for both C-plane and U-plane solutions, as applicable. Solution #10 and Solution #15 propose 'non-IP' PDN connection based on 'PDN-type = non-IP' indication from the UE. Both solutions provide the option of non-IP small data delivery using C-plane based Group #1 solutions as well.
For both C-plane, U-plane solutions, and support for non-IP data for both types of access; all types of data transport, IP and non-IP could to be supported.

Note: As per solutions in TR 23.720, transference of SMS needs attach only for sending and receiving SMS, without any PDN connection. Hence no U-plane solution for SMS is considered necessary.  

Observation 3: All types of data transport, viz. IP and non-IP needs to be supported for both C-plane and U-plane solutions.
3. Proposed way forward
The proposed way forward is:

1.  Both groups of solutions, the C-plane and U-plane solutions will be specified in Rel-13.

2.  Depending on the nature of traffic and its capabilities, a CIoT UE can indicate the desired Access-type (C-plane or U-plane) while accessing the network.

3.  All types of data transport, viz. IP and non-IP will be supported for both C-plane and U-plane solutions.

Note: As per solutions in TR 23.720, transference of SMS needs attach only for sending and receiving SMS, without any PDN connection. Hence no U-plane solution for SMS is considered necessary.  
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