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1 Introduction
At RAN plenary #71, to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types, a new Work Item on Signalling reduction to enable light connection for LTE [1] was approved. The objective targeted for this Quarter is:

· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
In RAN2 #93bis, the following working assumptions are 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 this contribution, we have a discussion on the paging area for light connection and try to give some general opinion on it.
2 Discussion
In legacy system, Tracking Area is defined as a logical area-partitioning of the network, that each partition is a subset of cells. For UE in idle state, its location is known by MME at Tracking Area level, and it is triggered by MME in TA (list) level to enter connected state upon DL traffic arrivals. 
Light connected UE, according to the working assumption, can be addressed by the trigger of paging initiated by eNB or MME when DL traffic arrives. No matter whether eNB or MME trigger the paging message, the eNB which keeps the S1 connection of UE, also referred to as anchor eNB, acts as the starting point of the paging message at RAN side. Based on the assumption that anchor eNB has more precise location and mobility information of light connected UE, the paging messages could be sent to several cells, or one specific cell under certain condition, which is smaller than legacy TA. Thus the RRC signaling consumption for paging can be reduced. In other words, by introduction of light connection, the mobility management function of MME is moved “down” to the anchor eNB. The new concept of Paging Area could be introduced for paging UE in light connection mode. In older to clarify how Paging Area works, and also to keep consistency, it is proposed that the location of light connected UE is known by anchor eNB to the granularity of Paging Area, and the paging messages are sent by anchor eNB at Paging Area Level.
Proposal 1: The location of light connected UE is known by anchor eNB to the granularity of Paging Area, and the paging messages are sent by anchor eNB at Paging Area Level.
When DL traffic arrives, the paging message is either sent by anchor eNB directly, or transmitted from anchor eNodeB to other eNBs within the Paging Area firstly, and then sent over the whole Paging Area. X2 connectivity should be available between the anchor eNB and the other eNBs within the paging area, because paging message and other information exchanged between anchor eNB and Paging Area should be carried in X2 messages. It is possible that these messages are sent in S1 singalling by using MME as a relay node, however, this indirect solution costs extra S1 interface signalling which obeys the principle that the solution should consider reduction in the S1 interface signalling to CN. 
Proposal 2: If paging area includes cells belongs to other eNBs, X2 connectivity should be available between anchor eNB and other paging eNBs. 

Another concern related is how the Paging Area is configured. It’s difficult to determine common Paging Area configuration for UEs under different situations. For example, a large enough Paging Area size for low mobility UE may be too small for a high mobility UE. To provide more flexibility and efficiency, the paging area should be UE specific. That is the anchor eNB selects Paging Area for UE by taking the UE condition like mobility state, traffic info etc. into consideration, and indicates UE specific Paging Area configurations by dedicated command.

Proposal 3: The Anchor eNB should be allowed to configure UE specific Paging Area configurations by dedicated command.

When UE in idle state moves across the boundary of TA (list), the Tracking Area Update (TAU) procedure is performed. For Light Connection, when Paging Area only contains a small group of cells or even one single cell, it is possible that more than one Paging Area of anchor eNB can be served to the UE. When moves across the boundary of the Paging Area, UE should send location report message to notify the network of its location change, and then the following two possible situations may occur. If the new cell belongs to another Paging Area of the anchor eNB, the anchor eNB shall update the Paging Area for UE. If the new cell does not belong to any Paging Area of the anchor eNB, the eNB of the new cell is relocated as the anchor eNB of UE. 
Proposal 4: UE send location report message to notify the network of its location change when it moves cross the boundary of Paging Area. 

3 Conclusion

Based on the discussion we have the following and proposals:
Proposal 1: The location of light connected UE is known by anchor eNB to the granularity of Paging Area, and the paging messages are sent by anchor eNB at Paging Area Level.

Proposal 2: If paging area includes cells belongs to other eNBs, X2 connectivity should be available between anchor eNB and the paging eNB. 

Proposal 3: The NW should be allowed to configure UE specific Paging Area configurations by dedicated command.
Proposal 4: UE send location report message to notify the network of its location change when it moves cross the boundary of Paging Area. 
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