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Abstract of the contribution: This paper proposes Solution “Cell based area update for efficient paging area management” in order to further paging optimization.
1. Discussion
SA2 has been discussed paging optimization issue due to the scarce of radio interface resources and core network interface resources in regard to no/low mobility devices. Accordingly, it has been discussed the availability of paging only to last used eNB/cell rather than whole cells in Tracking Areas of the UE in order to save paging resources both for radio interface and core network interface.

The issue “Scare of paging resource” is more serious for Cellular IoT due to following several reasons.

-
the number of CIoT devices much higher than legacy cellular devices in a given area;

-
narrow band CIoT RAT may not supply enough paging resources and the number of UE Identities (S-TMSI, IMSI) which is included in a single paging message would be very limited due to small message size compared to legacy access system (e.g. E-UTRAN);

-
the coverage enhancement is mandatory requirement so each paging message may occupy long period of time (e.g. repetition of same paging message).
Fortunately, the majority of Cellular IoT devices would have no/low mobility characteristic. Therefore limiting the paging area to cell(s) rather than whole eNB(s)/cell(s) in Tracking Area(s) is more appropriate and beneficial in terms of save of paging resources. However, even for the stationary UE, the serving cell can be changed due to several reasons (e.g. blocked by new building, load condition changed). Also not only the no mobility UEs but also the low mobility UEs, limiting those paging areas is beneficial and necessary since the low mobility UE will not move wide range of area in a given time as depicted in Figure 1.
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Figure 1 CIoT Device mobility Characteristic
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) that the UE exists actually. 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). The UE applying ‘Cell based area update’ should 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 ‘Paging area’ depends on the UE’s condition as described Table 1.
Table 1 Paging area deriving method
	Mobility
	Cell change characteristic
	Proposal

	No
	Serving cell can be changed owing to environmental conditions change (e.g. Blocking by new building, Load condition changed)
	UE can detect the overlapping cell and reports additionally with serving cell info.

	Low
	The UE moves only limited area/trajectory in many cases.
	UE can report moving area based on UE’s recent trajectory.


So the UE is not required to report cell change if the UE moves within cells which is reported to Core Network (e.g. MME). Then MME shall manage the cell list and page to cells reported by UE.
2. Proposal

It is proposed to capture following conclusion to TR 23.720.

* * * * Start of 1st Change * * * *
6.X
Solution X: Cell based paging area update for efficient paging area management
6.1.1
Description


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) 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’ should 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.X.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. 

4.
UE performs cell based area update procedure if the service 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.


	
	
	

	
	
	

	
	
	


6.1.2
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 cell list which is provided by the UE and limiting the paging to the cells for the UE.
6.1.3
Solution Evaluation

Editor's Note:
Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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