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1. Introduction

The work item on signalling reduction to enable light connection for LTE was approved at RAN#71 in [1] and RAN initiated paging in light connection had been discussed in RAN2#93bis. The following agreements have been made:
=>
Work assumption to study the paging enhancement is “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN”

=>
Work assumption: Light connected UE can be addressed only by the trigger of paging initiated by eNB or MME.

In RAN2#94, the gain of paging load reduction using RAN based paging area had been shown in [2] with the agreement that “the RAN initiated paging can be introduced from RAN2 perspective” and the management of RAN based paging area had been discussed in [3].
In this contribution, we will further discuss the considerations on RAN based paging area for lightly connected UE.
2. Discussion

2.1
Size of RAN based paging area configuration
As an objective, limiting the paging transmission within a more limited area is investigated for signalling reduction due to paging. Based on whether the lightly connected UE can always be located at the cell level or its location is known only in a group of cells, the size of RAN based paging area may include one or multiple cells. For the ordinary LTE Idle Mode UE, the paging signalling is transmitted within the tracking areas on the tracking area list for the UE. In order to reduce the paging signalling, the RAN based paging area should include the number of cells less than that of ordinary LTE Idle Mode UE.
Proposal 1: The number of cells of the RAN based paging area should be less than the number of cells of the LTE tracking area.
It is assumed that light connection state is designed for the normal LTE UE. Unlike the NB-IoT UE, which is generally low mobility and low traffic, the mobility pattern and traffic pattern of the normal LTE UE has wide range of variety. Besides, the behaviour of the normal LTE UE is generally time variant and may change from one pattern to another in a short time. It should be a desirable option that the RAN based paging area is UE specific and the size of the RAN based paging area should be configurable.
Proposal 2: It is desirable that the RAN based paging area is UE specific and the size of the RAN based paging area should be configurable.
2.2
Signalling overhead of RAN based paging area update
To ensure the lightly connected UE could be addressed in the right RAN based paging area, the UE needs to perform location update to the network when it moves out of the configured RAN based paging area. Once the network receives the location update notification, the network needs to configure another RAN based paging area for the UE. The signalling overhead of RAN based paging area update includes the connection setup/resume signaling on the UL direction and the signalling for the configuration of the new RAN based paging area on the DL direction, as shown in the Figure 1 below.
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Figure 1 Signalling overhead of RAN based paging area update
It can be observed that a larger RAN based paging area will cause more paging signalling transmission but less paging area update signalling because the UE performs location update less frequently. Since the objective of this work item is to reduce the radio and network interfaces signalling overhead, the additional signalling overhead of RAN based paging area update should be taken into consideration.

Proposal 3: The signalling overhead of RAN based paging area update should be taken into consideration for overall signalling reduction.

In our opinion, the signalling overhead of updating the paging area to the UE should be a key factor for evaluating the method of defining the RAN based paging area. If the RAN based paging area is defined by a list of cells, the list needs to be updated to the UE each time when the UE performs location update to the network. Providing the full list of cells of the paging area, the signalling overhead might be larger than other method, like using the boundary to define the paging area.
Proposal 4: The method about how the network updating the RAN based paging area to the UE should be further studied.
3. Conclusion

In this contribution, we discuss the considerations on RAN based paging area for lightly connected UE, and propose:
Proposal 1: The number of cells of the RAN based paging area should be less than the number of cells of the LTE tracking area.

Proposal 2: It is desirable that the RAN based paging area is UE specific and the size of the RAN based paging area should be configurable.
Proposal 3: The signalling overhead of RAN based paging area update should be taken into consideration for overall signalling reduction.

Proposal 4: The method about how the network updating the RAN based paging area to the UE should be further studied.
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