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1. Introduction

A new RAN2 study item to identify and evaluate mechanisms that enhance the ability of the RAN to handle traffic profiles comprising small data transfers has been agreed at RAN#59 [1]. Signalling overhead reduction and UE power consumption optimisation have been identified as the key objectives of this work. SA2 have identified that connectionless approaches and long term connected mode solution may help in achieving these objectives. In this contribution, mobility related aspects for such solutions are discussed.    

2. Discussion
The connectionless data transmission [2] seems to be characterised by 2 separate enhancements:

1. RAN context handling:  mainly characterised by storage and retrieval of RAN context information – especially the security context, UE IDs, AS-Context, AS-Config etc between RRC connection setup cycles.
2. Connectionless S1: mainly characterised by providing a non-UE specific S1 tunnel between eNB and SGW. This is achieved by appending end-point information to each of the uplink data packets. 
On the other hand, for the long term connected mode, the following can be concluded (see [3]):

· For static/very low mobility devices, long term connected mode minimises the overall signalling overhead

· A solution is necessary to minimise overall signalling overhead for devices that are non-stationary

In both cases, it is the preservation of some or all of the UE context information that avoids the need for repeated full connection establishment signalling within the same cell. In the case of the connectionless schemes, this is evident from the absence of security mode command on the air interface shown in the (second) Figure 5.1.1.3.6.2-2 of [2]. 
However, for connectionless schemes, the question is whether repeated connection establishment is needed at all for static UEs. These UEs could be simply kept in a long term connected mode with appropriate DRX setting to minimise the power consumption. 
From the RAN perspective, since some context is being retained by the UE and network, the “connectionless” solution is arguably closely related to the long term RRC Connected mode solution. However, handling of mobility signalling within the connectionless solution is not entirely clear from the SA2 TR. This is a primary aspect that remains unaddressed both connectionless and long term connected mode solutions. 

It has been mentioned that the UE may perform cell reselection when in the “connectionless” state. However, assuming a connectionless bearer is established each time a packet is to be sent in a new cell; this solution may not be any better than short lived normal RRC connection handling for high mobility UEs. 
3. Mobility handling 

UE controlled mobility will avoid handover signalling. Reuse of the stored UE context during UE controlled mobility would further reduce the overall signalling as this avoids the need for connection setup in a new cell. Today, the eNB may prepare a set of neighbour cells for a potential handover of a UE. Also, upon a radio link failure or handover failure, the UE may try and re-establish the connection potentially in a different cell; and the procedure would succeed as long as the target cell is either prepared or able to retrieve the UE context. It could be possible to reuse this procedure to minimise the mobility signalling in the case of “connectionless” UEs as shown in Figure 1. 
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Figure 1: Signalling sequence to resume DRB upon cell reselection

For high mobility UEs, the above provides benefits over the long connected mode solution (by avoiding the handover signalling overheads) and over the connectionless solution (by avoiding the need for a full connection setup procedure in a new target cell [3].
3. Conclusion and Recommendations
Proposal: To ensure minimal signalling overhead across a range of UE speeds, it is beneficial to consider use of reestablishment procedures to enable UE controlled mobility in connectionless or other long term connected mode solutions.
It is proposed to capture this possibility within the TR [4]. 
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