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Abstract of the contribution: This paper resolves some remaining editor’s note to complete solution 8. Also further enhancements have been made for this solution. This paper is a revision of S2-153188 which is submitted SA2#111 meeting. Only change is adding supporting company.
1 Discussion

The original proposal of this solution, a UE which is stationary or moves within a limited area informs to MME/C-SGN the possible cells’ list that the UE may stay during idle mode period. So the MME/C-GSN can limit the paging area to the reported cells by the UE. If the UE moves out of the reported cells then the UE shall perform ‘cell based area update’ procedure which informs the change of UE’s location.

While we discussed solution 8, there were concerns on the relationship between Tracking Area Update and how to use this procedure for low mobility UE. Also frequent performing of TAU due to cell change might be undesirable.

So we update solution 8 as following points. Also UE impact is minimized so the decision of paging area (e.g. cells list) moves to MME/C-SGN.

1) MME/C-SGN may activate ‘Cell based area update’ during Attach/TAU procedure for a UE. MME/C-SGN may refer the subscription info (e.g. stationary UE) of the UE and UE’s capability when decide to activate ‘Cell based area update’.

2) If a UE is configured as ‘Cell based area update’ then the UE shall trigger TAU whenever the UE change serving cell in addition to other triggering condition (e.g. TA change). However if the UE is stationary UE this will rarely happen.

3) If the MME/C-SGN receives TAU from different cells (will be neighbour cells) for the UE, the MME/C-SGN can include ‘cell lists’ which is not required performing cell based area update (i.e. additional TAU).
4) If the UE moves within cells in the ‘cells list’, the UE shall not perform cell base area update. However if the UE moves out of the cells in the ‘cell lists’ then the UE shall perform TAU procedure.

Therefore following two Editor’s note can be deleted.
Editor’s note:
How to support the cell based area update procedure for low mobility UE is FFS.
Editor’s note:
The interaction between the cell based area update procedure and the Tracking Area Update procedure is FFS.
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 maintaining 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/low mobility UEs based on the negotiation between UE and Core Network (e.g. MME/C-SGN). If a UE is configured 'Cell based area update', the UE should perform TAU in order to report the change of serving cell if the serving cell is changed in addition to the legacy TAU triggering case. In order to avoid  frequent performing of TAU due to cell change, the MME/C-SGN can provide  cell(s) list which does not require triggering of TAU due to cell change. MME/C-SGN can derive cell(s) list based on the UE’s TAU result and provide during Attach/TAU procedure.
Activating cell based area update procedure (Attach/TAU):



 
Figure 6.8.1-1: Procedure of Cell based area update determination

1.
An UE indicates 'cell based area update' capability to MME/C-SGN during the Attach/TAU procedure.

2.
Then MME/C-SGN can determine the applicability of 'cell based area update procedure' based on the subscription info (e.g. stationary).

3.
MME/C-SGN accepts the 'cell based area update' procedure of the UE. MME/C-SGN may provide additional cell(s) to avoid frequent TAU due to serving cell change. MME/C-SGN can derive cell(s) list based on the UE’s TAU result.
4.
UE performs TAU if the serving cell is changed. If MME/C-SGN provides additional cell(s), the UE shall use this to determine performing of TAU due to cell change. If the UE moves within serving cell + additional cell(s), the UE shall not perform TAU. Then the MME/C-SGN maintains the paging area which is comprised of last known cell and additional cell(s) which provided to UE previously. The MME/C-SGN limits paging to the paging area for the UE.



6.8.2
Impacts on existing nodes and functionality
Impacts on UE:

-
Support cell based area update procedure: indicating the capability of ‘cell based area update’ during Attach/TAU and additional TAU triggering condition (e.g. cell change) only required
Impacts on CIoT RAN:

-
No impacts for this issue.

Impacts on MME/C-SGN:

-
Support cell based area update procedure. Driving and providing additional cell(s) list and maintaining the paging cell list and limiting the paging to the cells for the UE.

6.8.3
Solution Evaluation


This solution provides very efficient paging area optimisation mechanism for stationary UE. Also for UE moves limited area, MME/C-SGN can activate “cell based area update” procedure if the MME/C-SGN figure out the UE only resides in small area (e.g. one or more cells). There is no RAN node impact and measurement report is not required for the UE.
* * * * End of Change * * * *
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