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1. Introduction 
In LS[1] for paging optimization, SA2 confirms RAN3’ agreement: 

· the last serving eNBs provides two separate lists:  a list of Recommended eNBs and a list of Recommended cells;
It is a common understanding that the paging optimization can be reused in the paging of MTC and UE in enhanced coverage. The document discusses the CE level impact based on this agreement. 
2. Discussion

2.1 The CE level in the recommended cell
SA2 agreement: 

	
The MME and the E-UTRAN may support further paging optimisations in order to reduce the signalling load and the network resources used to successfully page a UE by one or several following means:

-
by the MME implementating specific paging strategies (e.g. the S1 Paging message is sent to the eNB that served the UE last);

-
by the MME considering Information On Recommended Cells And ENBs provided by the E-UTRAN at transition to ECM IDLE. The MME takes the eNB related part of this information into account to determine the eNBs to be paged, and provides the information on recommended cells within the S1 Paging message to each of these eNBs;

-
by the E-UTRAN considering the Paging Attempt Count Information provided by the MME at paging.

…
If the Information On Recommended Cells And ENBs For Paging is available in the MME, the MME shall take that information into account to determine the eNBs for paging and, when paging an eNB, the MME may transparently convey the information on recommended cells to the eNB. 

The MME may include in the S1AP Paging message(s) the paging attempt count information. The paging attempt count information shall be the same for all eNBs selected by the MME for paging.   




The list of recommended eNBs and the list of recommended cells indicate the area where a UE is likely to be reached.

For the paging of MTC UE and UE in enhanced coverage, MME may also transparently convey the information on recommended cells to the eNB. However, eNB cannot decide the suitable CE level for those recommended paging area. 

The last CE level of the last serving cell may be not reasonable to be recommended as the CE level applied in the recommended cells.  The recommended cells may be the UE history visited cells. The CE level with high likelihood to reach a UE for each visited cell may be different. 

An extreme example, a UE history passes cell-and cell-2. The full cell-1 for the UE is good coverage and cell-1 is the neighbour cell of cell-2. The UE disconnects from network at cell-2 and report itslast CE level “ bad” to MME. When DL data arrived, both cell-1 and cell-2 are recommended for paging. Obviously, the last CE level is not suitable for cell-1 paging.
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Fig. example
Observation1: An eNB cannot decide the CE level at the recommended cells during paging.

As the recommended paging area, the last serving eNB can provide a recommended CE level along with each recommended cell to MME and MME may transparently convey the recommended paging area with recommended CE level to the eNB.
As the recommended paging area, the recommended CE level may be visited CE level of a UE. The recommended CE level in a visited cell may be:
· The visited CE level with the maximum time spent. The maximum time spent means the maximum likelihood to reach the UE at such CE level.

E.g., when the time spent of a CE level is apparently longer than the time spent of other CE level, it is optimised to recommend the CE level with the maximum time spent.

· The worst CE level. The worse means the required repeated paging times at most. 

E.g., when the time spent of the visited CE levels is short, that means the UE is in fast mobility intra a cell and the CE level of a UE change frequently. In this situation, it is not easy to recommend a dedicated CE level with the maximum time spent. In hence, the worst history CE level is the reasonable choice.

The above two kinds of recommended CE level are all based on visited CE level record.  

By now, the UE History Information only records the visited cells and it is conveyed from the source eNB to the target eNB during HO.
Two alternatives can be applied to convey the visited CE level of the visited cell.
Alt 1: Convey a list of last visited CE level and its time spent.
Pros: it gives the full history picture of an UE’s visited CE levels. It may be used for the intention statically to obtain the UE’s conventional mobility trail. According to the UE’s conventional mobility trail, at a dedicated time interval, a dedicated cell and a dedicated CE level with high possibility to reach a UE can be predicted.

Cons: the number of last visited CE level may be not a few intra a cell and the maximum number of last visited CE levels is not easy to be specified.
Alt2: convey the recommended CE level only. Based on the history record of each last visited CE level and its time spent, according the applied strategy, the source eNB only convey the recommended CE level of each visited cell to the target eNB. The recommended CE level is the CE level which balances the likelihood to reach a UE and the resource cost for paging, e.g. the visited CE level with the maximum time spent or the worst visited CE level.    

In a nutshell, both can support to indicate eNB the CE level for paging. Alt2 seems simpler.
Proposal1: it is proposed the last serving eNBs to recommend a CE level along with each recommended cell.
Proposal2: it is proposed to capture a per cell CE level in UE history information.

2.2 Text proposal 
9.2.39
Last Visited Cell Information

The Last Visited Cell Information may contain E-UTRAN or UTRAN or GERAN cell specific information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	-

	>E-UTRAN Cell
	
	
	
	
	-
	-

	>>Last Visited E-UTRAN Cell Information
	M
	
	9.2.40
	
	-
	-

	>>CE Level
	O
	
	9.2.XX
	
	
	

	>UTRAN Cell
	
	
	
	
	-
	-

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [24]
	
	

	>GERAN Cell
	
	
	
	
	-
	-

	>>Last Visited GERAN Cell Information
	M
	
	9.2.41
	
	-
	-


9.2.XX
CE Level

Editorial Note: The number of the CE level should be pended on RAN2 decision. This table is an example.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CE Level
	M
	
	ENUMERATED (level1, leve2, level3, …)
	
	-
	-


3. Conclusion
The document discusses the CE level impact based on this agreement. 
Proposal1: it is proposed the last serving eNBs to recommend a CE level along with each recommended cell.
Proposal2: it is proposed to capture a per cell CE level in UE history information.

4. Reference
[1] S2-152696 LS (R3-151280) on Paging Optimisation scenarios
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