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Abstract of the contribution: Resolving the editor’s notes for the solution 8 “Cell based paging area update for efficient paging area management” for Key Issue 4.
1 Discussion

In Solution 8, there are two editor’s notes and first one is as below.
Editor’s note:
How to support the cell based area update procedure for low mobility UE is FFS.
The initial proposal of solution 8 also supported a UE which moves within limited area. However the major applicable scenario for Cellular IoT is moving or non-moving case, so it is proposed deleting the editor’s note. There is no additional consideration for the UEs moves within limited are in this solution.

Second editor’s note is as below.

Editor’s note:
The interaction between the cell based area update procedure and the Tracking Area Update procedure is FFS.
There was comment that the triggering condition of cell based area update and Tracking Area Update is not clear. Therefore when the UE performs Tracking Area Update or cell based area update is explained further. Also, how to construct the initial value of paging area before the UE performing cell based area update has also provided.
2 Proposal

It is proposed to capture the following updates on solution 8 to FS_AE_CIoT TR.23.720
* * * * Start of Change * * * *
6.8
Solution 8: Cell based paging area update for efficient paging area management
6.8.1
Description

This is a solution for Key Issue 4 “Support of efficient Paging area management for Cellular IoT”. The main idea of this solution is to provide accurate cell info (e.g. change of serving cell when the UE is in idle mode) to allow the Core Network to limit the paging area to only cell(s) where the UE resides. The proposed “Cell based area update” procedure is applicable to no mobility UE based on the negotiation between UE and Core Network (e.g. MME). The UE applying ‘Cell based area update’ should report the change of serving cell to Core Network while the UE is in idle mode. If the UE enters a new cell which is not in the UE’s Tracking Area, the UE shall perform Tracking Area Update procedure. In this case, the paging area is initialized as a serving cell. If the UE enters a new cell which is within the UE’s Tracking Area, the UE shall perform ‘Cell based area update’ procedure. When the periodic TAU timer expires, the UE shall perform periodic TAU procedure but the previously stored paging area shall be maintained both in UE and Core Network. The UE’s Periodic TAU timer is restarted along with the completion of the cell based area update procedure.
In order to reduce the frequent execution of cell base area update procedure, the UE can report additional cell list (e.g. overlapping cell) depending on the network configuration.

Enabling of the cell based area update procedure (Attach/TAU):
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Figure 6.8.1-1: Procedure of Cell based area update determination

1.
An UE indicates ‘cell based area update’ capability to MME during the Attach/TAU procedure.
2.
Then MME can determine the applicability of ‘cell based area update procedure’ based on the subscription info (e.g. stationary/no mobility).

3.
When the MME accepts the ‘cell based area update’ procedure of the UE, the MME can provide optional parameter Max_Cell_N value in Attach accept/TAU accept message. The UE is allowed to report additional  cells within the range of Max_Cell_N, to avoid frequent cell change report. In this step, paging area is a serving cell.
4.
After the successful completion of Attach and mobility based TAU procedure, the paging area is a serving cell. Then the UE performs cell based area update procedure as depicted in Figure 6.8.1-2 when the serving is changed. 



Performing cell based area update procedure:
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Figure 6.8.1-2: Cell based area update procedure
This procedure will be executed ahead of the UE’s paging occasion if only the condition (i.e. entering new cell which is not in the paging area) is met.
1.
If a UE enters a new cell which is within UE’s Tracking Area and the cell is not in the UE’s paging area, then cell based are update procedure is triggered by the UE.

2.
The UE sends a Cell Update Request message to network. Cell Update Request message includes the UE identity and serving cell identity. If the UE detects overlapping cells (i.e. the radio strength is above than given threshold) and the NW has provided Max_Cell_N, the overlapping cell(s) can be included as additional cells. The number of overlapping cell(s) shall not exceed Max_Cell_N.
3.
MME constructs paging area based on the UE’s cell update request information.

4. 
MME sends Cell Update Accept message.
5. 
If the UE receives Cell Update Accept, the UE updates paging area with serving cell and reported additional cells.

6.8.2
Impacts on existing nodes and functionality
Impacts on UE:

-
Support cell based area update procedure, indicating the capability during Attach/TAU
Impacts on CIoT:

-
No impacts for this issue.

Impacts on MME:

-
Support cell based area update procedure. Maintaining the paging area  list which is provided by the UE and limiting the paging to the cells for the UE.

6.8.3
Solution Evaluation


This solution provides efficient method to maximize the paging resource efficiency for no mobility UE. In regard to the majority Cellular IoT devices has no mobility characteristic, the gain of this solution for Cellular IoT system is considerable. Also, the impact to legacy Tracking Area Update is minimal. Owing to the additional cell reporting (e.g. overlapping cell) in addition to serving cell, frequent triggering of cell change is minimized.
* * * * End of Change * * * *
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