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Abstract of the contribution: Discuss the relation between eMTC devices and CIoT Core network and propose an optimum solution for an eMTC/wearable device. 
Discussion
During SA2 meeting #111 in Chengdu, the relationship between the new CIoT CN solution and non-NB-IoT devices such as LC-MTC/eMTC (1.4MHz, cat 0 or cat M) and LTE smartphone (cat3 or higher) was discussed and no conclusion was made. This paper aims to expand on the discussion.
LTE smartphone provides connectivity to support a wide range of user experiences and services. Some of these services could allow for lower requirements on latency, but other services e.g. voice call would not work well if the latency requirement is reduced. Other services need large bandwidth, e.g. video streaming and internet browsing. It may be possible for a smartphone to act as a MTC device at times though, and this documents handles this no further other than allowing this behaviour if required. 
The new CN for CIoT as described in TR23.720 has been highly optimized around a few fundamental requirements; small infrequent data transmissions and latency tolerant. To achieve the above requirements it has been allowed to trade security procedures for less signalling and power consumption.
Observation 1: Smartphones active usage behaviour does not fit well in relation to any of the CIoT Core networks fundamental properties and it is therefore not obvious that a smartphone should attach and communicate over the CIoT core network.
Enhanced low cost MTC (release 13 RAN1 and RAN2 work item eMTC, cat M) devices can serve a wide range of different type of IoT applications. Wearable devices could be good example of an eMTC device. A wearable device typically includes several sensors spanning from heart rate monitors, accelerometers, gyro, and image sensor. The output from the first three sensors are typically small data packets, but the data packets from the image sensors are in the MByte range or above and is not judged to be small data. However similar to a CIoT device a wearable device is to a large extent limited by the battery life and would gain from any S1 enhancements, as studied in TR23.720. Furthermore a wearable device has variable mobility profile throughout the day. Some time periods during the day seamless mobility would be needed. 
Observation 2: A eMTC device might have small data packets to transmit, and would benefit to use the reduced set of messages, defined in TR23.720.

Observation 3: A MTC device also includes sensors that generate large data packets. These large data packets are less efficient to transmit in the control plane as discussed in SA2 meeting #111 and should more optimally be sent in the user plane.
The eMTC device, specified by RAN, does not rely on the CIoT CN availability, these devices intends to connect to a “regular” release13 or even a release12 Core Network. Furthermore the eMTC RAT support up to 1Mbps data transmissions which is significantly higher bandwidth than the NB-IOT RAT. 
Observation 4: An eMTC device is typically designed to support release13 regular CN or even regular release12 CN.

Proposal 1: As default it can be assumed that an eMTC device will support regular CN procedures.

The agreement captured in TR23.720 clause 8, states that C-plane solution 2 is mandatory for a NB-IoT device. Due to this agreement it is likely that some deployments will only support C-plane solution for small data transmissions.
Proposal 2: It shall be optional for an eMTC device to support solution 2, solution 18, or both.
The traffic model for a wearable device is much more dynamic compared a simple NB-IoT sensor/meter. During some time periods the eMTC device would mainly send small data packets, these packets would optimally be sent through the CIoT CN. During other periods large data packets will be sent and mobility support needed, then it would be optimal for the eMTC device to be connected to a regular CN.

Observation 5: The most optimum solution would be that an eMTC device can easily transition between a CIoT CN and a regular CN when they are separate CN and otherwise use procedures relevant for the characteristics of the communication procedures.

Proposal 3: Allow an eMTC device that supports both regular CN procedures and CIoT CN procedures to easily transition between the two core networks in case they are separate dedicated core networks depending on data transmission characteristics and mobility need.
Conclusion
The above discussion concludes that there is a one-to-one mapping between smart phones and regular core network as well as a one-to-one mapping between a NB-IoT UE and a CIoT core network. However for an eMTC device it would beneficial to allow eMTC devices connecting to both types of core networks. 

The observations and proposal related to above discussion are the following:
Observation 1: Smartphones active usage behaviour does not fit well in relation to any of the CIoT Core networks fundamental properties and it is therefore not obvious that a smartphone should attach and communicate over the CIoT core network.
Observation 2: A eMTC device might have small data packets to transmit, and would benefit to use the reduced set of messages, defined in TR23.720.

Observation 3: A MTC device also includes sensors that generate large data packets. These large data packets are less efficient to transmit in the control plane as discussed in SA2 meeting #111 and should more optimally be sent in the user plane.
Observation 4: An eMTC device is typically designed to support release13 regular CN or even regular release12 CN.

Observation 5: The most optimum solution would be that an eMTC device can easily transition between a CIoT CN and a regular CN when they are separate CN and otherwise use procedures relevant for the characteristics of the communication.

Proposal 1: As default it can be assumed that an eMTC device will support regular CN procedures.

Proposal 2: It shall be optional for an eMTC device to support solution 2, solution 18, or both.

Proposal 3: Allow an eMTC device that supports both regular CN procedures and CIoT CN procedures to easily transition between the two core networks in case they are separate dedicated core networks depending on data transmission characteristics and mobility need. 

Proposal

It is proposed capture in TR 23.720 the text below. 
>>>Start Changes<<<
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Conclusions

For NB-IOT following conclusions apply: 

·  Solution 2 in clause 6.2 is considered as the basis for the normative work for support of infrequent small data transmission (for IP data, non-IP data and SMS). Support of solution 2 is mandatory for both the UE and the network.

·  Solution 18 in clause 6.18 is considered as the basis for the normative work for support of infrequent small data transmission (for IP data and SMS). Support of solution 18 is optional for both the UE and the network. Solution 18 can adopt other solutions (e.g. solution 10, solution 15) to provide support for non-IP data.

For eMTC devices following conclusions apply: 
· An eMTC UE will typically support regular Core Network procedures as specified in release 13 as default.

· For an eMTC UE it is optional to support solution 2, solution 18 or both for small data transmission (IP data, non-IP data and SMS)
· It would be beneficial to allow an eMTC UE that supports both regular CN procedures and CIoT CN procedures to easily transition between using the procedures relevant for the characteristics of the communication. If the regular CN and the CIoT CN are separate Dedicated Core Networks, it involves transition between the two dedicated core networks depending on data transmission characteristics and mobility need.
NOTE: If solution 18 is widely deployed, then an eMTC UE only needs to support connecting to a CIoT CN. 
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