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1	Introduction
A new study item was agreed at RAN#71 where the main objective aims to develop a New Radio Access Technology (N-RAT) where “Target a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 including, Enhanced mobile broadband, Massive machine-type-communications, Ultra reliable and low latency communications” [1]. The new radio access technology enables a diverse and wide range of services which needs to deliver high throughput, connect numerous of devices or terminals and provide immediate feedback on demand.
The NG system should give the end user the perception of being always connected, to handle diverse traffic profile and provide the always-on connectivity. In this paper, we provide our initial views about some key characteristics and principles to support small data transmission with mobility.
2	Discussions
The data traffic increases significantly with the growth of the various devices and applications, e.g. the always-on applications which need to be constantly reachable with the network. Keep-alive messages generated from always-on applications refer to the autonomous exchange of user plane data packets between the UE and the network in order to maintain IP connection in the absence of a specific user interaction with device. This kind of traffic is generally low in volume and comprises packets that may be widely dispersed in time [2]. 
On the other hand, most of the applications for MTC use cases may not require large amounts of data transmission with high data rates. The MTC devices, like the massive amount of low-cost battery-powered sensors or the remote-controlled utility meters, are expected to communicate with infrequent small burst transmission which may occur possibly of the order of one or two messages per day per device. 
Observation 1: significant number of UEs create bursty data traffic.
To reduce the UE power consumption, the UE can be sent to RRC_IDLE by eNB according to an inactivity timer. It has been observed that in LTE networks inactivity timers are typically configured to be quite short (between 10-60 seconds) in order to preserve battery life and network resources. Therefore, the power constrained MTC devices which only send small size payloads at very low frequency usually stay in RRC_IDLE state to minimize the power consumption. However, to communicate with network a small amount of data, the signalling overhead for setting up the connection could become undesirably high comparing with the actual user application data. 
Observation 2: To save power and resources, UEs with no active data transmissions are typically pushed back to IDLE, which is at the expense of signalling overhead for small data transfer.
In [3] and [4], the target for control plane latency is 10ms, which refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE). This requirement is relevant for infrequent application layer small packet/message transfer, considering the time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU at the mobile device to the radio protocol layer 2/3 SDU in the NG RAN, when the mobile device starts from its most “battery efficient” state. However the legacy procedure to establish the connection [2] requires the RAN side signalling steps as well as the interaction with Core Network, and state transition latency from RRC_IDLE to RRC_CONNECTED is around 50ms [5]. Such delay for setting up the connection would not satisfy the latency requirements. 
Observation 3: the ordinary connection setup procedure cannot achieve the required control plane latency.
In order to minimize UE state transitions, those UEs which need to maintain the IP connection for the always-on applications may be kept in RRC_CONNECTED state to reduce the potential signalling. However if UEs are kept in RRC_CONNECTED for long times, as per the legacy LTE packet transmission procedure (e.g. scheduling requests, measurements, etc.), the radio resource e.g. PUCCH resources utilization efficiency may be negatively impacted, small data transmissions would consume the (control) channel capacity and lower down the cell throughput. 
Observation 4: keeping all UEs with bursty data traffic in RRC_CONNECTED is challenging.
Based on the observations above, improvements in the area of efficient small data transmission for low activity UEs are of interest. The always-on applications or the MTC type of applications would require minimal signalling overhead to enable efficient short message transactions to avoid signalling exchange for network attachment, link establishment and scheduling. 
In addition, efficient management and utilisation of physical resources for the UEs in low data activity period are also desired. RAN1#84bis [6] has already discussed some potential physical layer techniques, and agreed to investigate the non-orthogonal multiple access for diversified NR usage scenarios and use cases. Furthermore, the autonomous/grant-free/contention based non-orthogonal multiple access will be studied at least for UL mMTC case. Compared to the traditional scheduled based UL transmission, a contention based UL transmission scheme has the potential to reduce signalling overhead, lower latency and power consumption. 
NOTE:	In the context of latency reduction for LTE [TR 36.881], the gains of a contention based access were shown as quickly collapsing when the number of collisions increases.
In addition, a new RRC state is proposed in [7] to fulfill the different requirements of various use cases, during which the UE context is always kept “ON”. The UEs in low activity would stay in the new RRC state and perform the contention based UL transmission without need to establish the connection and transit to RRC_CONNECTED state; therefore further optimization could be achieved in terms of signalling overhead, latency and power consumption.
Observation 5: contention-based uplink might be introduced for NR to support the small data transmission for the UEs in low data activity period.
As a result, mechanisms for improving RRC connection management, optimizing control plane signalling to reduce connection setup delay should be studied. To satisfy different use cases, it is necessary to take into account various factors when managing the radio resource of the connection. Moreover, the specific enhancement for either higher layer or the physical layer could be selected in response to variations in the service requirements. Therefore there is obviously a need to control RRC state more flexibly in order to provide efficient connection and resource management for the UEs in low activity. As a consequence, the following key requirements should be considered:
-	It should be possible to keep UEs with low activity always connected from core network perspective and intermittent data transfers should be kept transparent to the core.
-	The enhancements may be specific to different traffic types, RRC should support low activity periods and should be configurable based on the service requirements or device type. 	,
-	UE power consumption during low data activity periods should be on the level of idle mode.
Proposal 1: RAN2 should consider the following key requirements when developing the functions for the New Radio Access Technology:
-	It should be possible to keep UEs with low activity always connected from core network perspective and intermittent data transfers should be kept transparent to the core.
-	The enhancements may be specific to different traffic types, RRC should support low activity periods and should be configurable based on the service requirements or device type.
-	UE power consumption during low data activity periods should be on the level of idle mode.
3	Conclusions
This contribution has analysed key issues for improving the performance of the UEs in low activity mode and the following observations were made:
Observation 1: significant number of UEs create bursty data traffic.
Observation 2: to save power and resources, UEs with no active data transmissions are typically pushed back to IDLE, which is at the expense of signalling overhead for small data transfer.
Observation 3: the ordinary connection setup procedure cannot achieve the required control plane latency.
Observation 4: keeping all UEs with bursty data traffic in RRC_CONNECTED is challenging.
Observation 5: contention-based uplink might be introduced for NR to support the small data transmission for the UEs in low data activity period.
As a conclusion, we propose:
Proposal 1: RAN2 should consider the following key requirements when developing the functions for the New Radio Access Technology:
-	It should be possible to keep UEs with low activity always connected from core network perspective and intermittent data transfers should be kept transparent to the core.
-	The enhancements may be specific to different traffic types, RRC should support low activity periods and should be configurable based on the service requirements or device type.
-	UE power consumption during low data activity periods should be on the level of idle mode.
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