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Abstract of the contribution: Adding simpler version of solution 8
Introduction

Candidate solutions 8 in GPP TR 23.720 require the UE to perform cell based area updates when it re-selects a serving cell outside of its known serving cell (list). The exact procedure is not yet known, but it is assumed that the UE needs to update its serving cell or serving cell list to serving MME for the MME to memorize it and to use it to restrict the paging area for UE that has identified itself as static or low mobility UE. 
Depending on radio conditions, cell based area update procedures can create an unnecessary overhead  for static UE if excessive amount of cell based area updates are triggered as the result of cell re-selection.
Discussion
Even today’s mobile UEs can be paged in their last serving cell with reasonably high precision, a static UE should even improve the likelihood of successful paging in the last serving cell (list). 
Excessively frequent cell based area updates can even mitigate signalling savings obtained by restricting the paging to known cell(s). Also, if the UE needs to be paged very rarely, then it is more efficient to accept that sometimes a page needs to be repeated in a larger area, as long as such paging repetitions remain a rare case. 

This is why the principle of solution 8 where the MME stores the serving cell or serving cell list should not be restricted to only UEs performing cell based area updates at cell re-selection (outside of the known cell(s)). The same principle could be implemented also without cell based area updates simply via MME repeating the paging in wider area (which it can do anyway, with or without Cell Updates from the UE). 

Proposals
It is proposed to agree the following update of Solution 8:
Start of changes
6.8
Solution 8: Cell based paging area update for efficient paging area management
6.8.1
Description

The main idea of this solution is to provide accurate cell info to MME (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) that the UE exists actually. The proposed "Cell based area update" procedure is applicable to no/low mobility UEs based on negotiation between UE and Core Network (e.g. MME). The UE applying 'Cell based area update' can report the change of serving cell to Core Network while UE is in idle mode. In order to reduce the frequent report of cell change, the UE can report additional cell list depends on network configuration.
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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).

3.
When the MME accept the 'cell based area update' procedure of the UE, the MME can provide optional parameter Max_Cell_N value. The UE is allowed to report multiple cells 'Paging area' within the range, to avoid frequent cell change report. Alternatively, the MME can deny further cell based area updates. 
4.
If permitted by the MME, UE performs cell based area update procedure if the serving cell is changed. When the UE receives 'Max_Cell_N', UE may derive 'Paging area' and the Paging area is comprised of neighbouring cells excluding serving cell. UE reports this Paging area along with serving cell during cell based area update procedure. The number of cells for the Paging area should not exceed 'Max_Cell_N'. The 'Paging area' can be overlapped cell(s). The UE is not required to perform cell based area update procedure if the UE moves within the previously reported "Paging area" and serving cell info.


Then the MME maintains the paging area which is comprised of reported serving cell and Paging area previously reported by the UE. The MME limits paging to the paging area for the UE.

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.
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 RAN:

-
No impacts for this issue.

Impacts on MME:

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

6.8.3
Solution Evaluation


The efficiency of this solution is a tradeoff between signalling load caused by cell based area updates and paging repetitions caused by MME not being aware of the current serving cell. 
End of changes
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