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1   Introduction
The new work item on Signalling reduction to enable light connection for LTE was approved at RAN#71, and includes the following objectives that needs to be discussed in this quarter:
· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
As discussed in [2], to hide the mobility and state transitions from CN, the S1 connection of the lightly connected UE will be kept activated, i.e. from MME point of view the UE is still connected to the network via the anchor eNB. UE centric mobility, i.e. cell reselection is used to reduce the signalling due to handover. When DL data arrivals, the CN will provide the DL data directly to the anchor eNB, anchor eNB initiated paging over Uu interface.

In this contribution, we further discuss the RAN initiated paging.
2   Discussion
2.1   RAN initiated Paging over Uu interface

Because the lightly connected UE has active S1 connection, it implies that S1 Paging will not be triggered by the MME when DL data arrives, the DL data will be sent to the anchor eNB who keeps S1 connection of the UE and UE context. Considering that the lightly connected UE may reselect to another cell, if downlink data arrives at anchor eNB, it is necessary for the anchor eNB to initiate paging over Uu interface as depicted in figure1.
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Figure1 RAN initiated paging for lightly connected UEs
Proposal 1: RAN initiated paging needs to be introduced to address a lightly connected UE.
2.2   RAN initiated Paging area
The MME triggered paging is performed in TA (list) level, and in case “Recommended eNBs for Paging” is received by the MME, MME may trigger S1 Paging several times towards some of the recommended eNBs by increasing the eNBs until including all the eNBs in the Tracking Area of the UE. In case the “Recommended Cells for Paging” by the eNB, the eNB may trigger Paging over Uu interface in some of the recommended cells by increasing the cells until including all the controlled cells in the Tracking Area of the UE. This kind of step by step procedure may lead to several times of paging in different area scopes.
For a lightly connected UE, when downlink data arrives, the anchor eNB will decide to initiate paging and select the paging area. The paging area depends on the discussion of whether the UE can always be located at the cell level or its location is known only in a group of cells. 
Proposal 2: RAN initiated paging area needs to be discussed to support RAN initiated 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, there are 2 options regarding on the design of RAN initiated paging area:

Option1: Cell level paging area
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Figure2 Location report and Cell level paging for lightly connected UEs
If the UE’s location is known in cell level, the paging area could be limited to one cell. As depicted in figure2, assuming eNB1 is the anchor eNB, and cell2 of the eNB 2 is the cell where the UE is camping. To achieve cell level paging, the UE is required to report its location to eNB1 through eNB2 when the UE reselects to cell2 from cell1. When downlink data arrives, the eNB1 triggers the eNB2 to send paging on the cell2.

Option 2: Cell group level paging area
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Figure 3 Cell group level paging for lightly connected UEs
If the UE’s location is known in the cell group level, the RAN initiated paging area could be limited to the group of cells. As depicted in figure 3, assuming eNB1 is the anchor eNB, and the eNB2 is the eNB where the UE is camping. A group of cells are indicated as the paging area to the UE, and the UE is not required to report its location if the UE moves to a cell2 which is in the same paging area with cell1. When downlink data arrives, the eNB1will send paging on cell1 and also triggers the eNB2 to send paging on the cell2.

The cell group paging area may be preconfigured by the network in cell group level, and UE is able to know if the paging area changed or not by listening to system broadcasting. On the other hand, the cell group paging may be UE specific, the anchor eNB sends a list of cells to each UE based on the UE’s characters, e.g. speed, traffic patterns, etc.

To support RAN initiated paging in a paging area, location report from new eNB to anchor eNB, RAN initiated paging from anchor eNB to new eNB should be considered. 
Note that as the RAN initiated paging is initiated by the anchor eNB, the IMSI mode1024 and S-TMSI may not available, which UE id should be used in RAN initiated paging needs to be considered, this may take the Resume ID under discussion in NB-IOT UP solution into account. 
Proposal 3: To support RAN initiated paging in a paging area, location report from new eNB to anchor eNB, and RAN initiated paging from anchor eNB to new eNB need to be considered.

3   Proposals
In this contribution, we discussed the RAN initiated paging, and get the following proposals:
Proposal 1: RAN initiated paging needs to be introduced to address a lightly connected UE.
Proposal 2: RAN initiated paging area needs to be discussed to support RAN initiated paging.

Proposal 3: To support RAN initiated paging in a paging area, location report from new eNB to anchor eNB, and RAN initiated paging from anchor eNB to new eNB need to be considered.
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