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1 Introduction
In last meeting, it was concluded:

RAN2 should focus on signalling overhead optimisation aspects (IDLE<->CONNECTED transitions; mobility signalling; …).
Assistant information provided by the UE to the network is considered useful but further discussion is required to decide e.g. which information should be provided.
Before digging into the detail about what assistant information provided by the UE is, a preliminary trade off analysis on the aspects which impact the RRC connection handling is done in this document.

2 Discussion
In our understanding, the selection of the RRC state is a trade off between aspects listed below:

· RRC signalling overhead including
· setup and release of the RRC connection
· HO signalling for mobility.

· The number of RRC connections that may be simultaneously maintained in the network. 

· Power consumption. 
According to the simulation in [3], when a DRX cycle of 320ms or more is used, the power consumption is very similar for different RRC release timers even if the RRC connection is kept permanently. So the power consumption can be ignored when we discuss or decide the strategy of the RRC connection handling:

Proposal 1: Power consumption is not considered as a criterion to maintain or not the RRC connection.

After excluding power consumption, it is observed:

Observation 1: The network decision to maintain or not a RRC connection depends on the trade off between RRC signalling overhead and the number of simultaneous RRC connections which the network. 

Minimising the RRC signalling overhead requires to jointly minimise HO signalling and RRC state transition signalling. According to current evaluations [1], for lower UE speeds, since there is very little handover signalling, it is preferable to keep the UE RRC connected as long as possible. However when the UE speed becomes higher, the mobility signalling would increase as the UE stays is in connected mode [1][2] for a longer time so it is preferable to release the RRC connection base d on mobility (e.g. using the strategy already captured in [1]) .

Observation 2: From a certain UE speed, keeping the UE in connected mode longer increases the total RRC signalling overhead.
If the network can maintain a large number of simultaneous RRC connections, the eNB can keep the low-speed UEs always in RRC connected to reduce the RRC signalling; If the number of simultaneous RRC connections needs to be limited, the network should move a number of UEs from RRC connected mode to idle mode. In this case, it is preferable to release the RRC connection for UEs for which no traffic is expected very soon.
Observation 3: Traffic information of individual UEs may be useful for RRC connection handling only if the network cannot maintain all UEs RRC connected. 

Proposal 2: The following aspects are the main criteria to decide to maintain the RRC connection 

· UE speed
· if the network can maintain all low speed UEs RRC connected
· traffic information when the network cannot keep all low speed UEs RRC connected 
The traffic information is the most difficult part, as shown in [1], the different traces have very different statistics feature even for the same application, and the traffic characteristic vary due to e.g. user activity. It is unlikely that the UE or the eNB can predict future traffic accurately. If a number of wrong guesses are used to trigger the release of the RRC connection, this may significantly increase RRC signalling. Besides, if frequent UE assistant information is signalled to the network, this may also increase the signalling overhead.
Proposal 3: For any scheme where the release of the RRC connection is triggered by a traffic prediction in the UE or in the network, the reliability of the information and the amount of extra signalling to signal UE information to the network should be considered.
3 Conclusion
Based on the available evaluation, we have a preliminary analysis about how to do RRC connection handling: 

Proposal 1: Power consumption is not considered as a criterion to maintain or not the RRC connection. 
Proposal 2: The following information can be discussed when concerning the RRC connection handling 

· UE Speed

· if the network can maintain all low speed UEs RRC connected
· traffic information when the network cannot keep all low speed UEs RRC connected 
Proposal 3: For any scheme where the release of the RRC connection is triggered by a traffic prediction in the UE or in the network, the reliability of the information and the amount of extra signalling to signal UE information to the network should be considered.
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