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1. Introduction 
RAN3#89 achieved great progress on non CE paging optimization. This paper continues to discuss the open issues for non CE paging and provide text proposals.
· Paging attempt count
· Time spent information

· Age of information

· Stay time for the list of eNBs
· TAI propagation over X2/S1 HO
2. Discussion

2.1 Paging attempt count
Open issues
· Option1: two separate IEs for CE paging and non CE paging respectively. 
· Option2: a single IE for non CE paging only.
· Option3: a single IE for both CE paging and non CE paging.
· The value of last paging indication.
For CE paging, the start CE level may not sufficient to reach a UE and the MME may require the same eNB to attempt paging again. If the MME would like the eNB to apply a smarter paging strategy for CE paging and the multiple paging is allowed, the paging attempt count IE is also required for CE paging.
The paging attempt count IE reflects the natural paging attempt to the same selected eNB. It should be independent with any kind of paging. If it is included, it should be a single IE for both CE paging and non CE paging.
Proposal1: a single paging attempt count IE for both CE paging and non CE paging.
The last paging indication could be a dedicated value of the paging attempt count. E.g. value of zero. If the MME wants the eNB to reach the UE at once paging, the MME should indicate the last paging in the paging attempt count IE.  Then the eNB will apply the whole TAI list of the paging msg or apply the maximum paging repeated times in paging. It is noticed that not to involve the paging attempt count IE in paging msg works as well as the last paging indication.
Proposal2: A dedicated value of the paging attempt count indicates the last paging, e.g. value of zero.
Observation1: Not to involve paging attempt count IE in paging msg works as well as the last paging indication.

2.2 Time spent information
· Age of information: used by MME to select eNB for paging.
· Stay time for the list of eNBs
The age of information is a kind of history visited information, i.e. the time spent of each visited eNB/TAI.

The last serving eNB cannot obtain the time spent of the visited eNBs from its neighbour since the UE history information doesn’t have the time spent of the visited eNBs. So the time spent of the visited eNB can only be deduced from the time spent of the visited cells W.R.T. the cell ID including the eNB ID.

The MME could generate the time spent of the visited eNBs according to the received time spent of the visited cells as well as the last serving eNB. 

Proposal3: The MME generates the time spent of the visited eNBs according to the received time spent of the visited cells. 

The time spent of the TAI is relevant to the mapping relation of the TAI and visited cell. However, the last serving eNB may not know the TAI of the visited cells.  

· In case of the visited eNB is not neighbour eNB. 

· In case of the visited eNB is the neighbour eNB which supports multiple TAIs. 

Proposal4: The MME generates the time spent of the visited TAIs according to the received time spent of the visited cells and the mapping relation of the TAI and visited cell if it knows the mapping relation of the TAI and visited cell.
2.3 TAI propagation over X2/S1 HO
· Scenario1: used to obtain the TAI of the HeNB GW in case the visited HeNB behind the HeNB GW is not the neighbour of the last serving eNB.

· Scenario2: used to support the time spent of TAI, which is to be used by the MME to select an eNB for paging. 
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The two figures represent two deployments scenarios that the HeNB is geographically close to the last serving eNB(eNB-1) but the HeNB is not the neighbor of eNB-1.

In fig1, the HeNB may be deployed at the blind area of a macro cell e.g. the blue circle in fig1 is the blind area of a macro cell of eNB-2. The indoor environment or some corners (e.g. sheltered by high buildings) are common scenarios of blind area. In these areas, the macro cell cannot reach the UE and the HeNB may be deployed to cover the blind area of the macro cell. Although the HeNB is close to edge of the cell of eNB-1 in geographic, it is not the neighbor of eNB-1.
In fig2, the HeNB may be deployed at the edge of eNB-2. Although the geographical location of the HeNB and the last serving eNB (eNB-1) is so close but the signal of each other cannot be detected, i.e. the HeNB is not the neighbor of eNB-1. 
Comprehensively considering the requirement of Scenario1 and Scenario2, it is proposed to propagate the TAI of the visited cell during HO.
· Time spent of TAI requires the mapping relation of the TAI and visited cell.  When the visited eNB is not the neighbour of the last serving eNB or the visited eNB supports multiple TAIs, the visited cell’s TAI is unknown.
Proposal5: propagate the TAI of the visited cell during HO.
3. TP

36.413

9.2.1.43a
Last Visited E-UTRAN Cell Information

The Last Visited E-UTRAN Cell Information contains information about a cell that is to be used for RRM purposes.

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

	Global Cell ID
	M
	
	E-UTRAN

CGI

9.2.1.38
	
	-
	

	Cell Type
	M
	
	9.2.1.66
	
	-
	

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.
	-
	

	Time UE stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.
	YES
	ignore

	HO Cause Value
	O
	
	9.2.1.3
	The cause for the handover from the E-UTRAN cell.
	YES
	ignore

	TAI
	O
	
	9.2.3.16
	The supported TAI of the cell
	YES
	ignore


36.423

9.2.40
Last Visited E-UTRAN Cell Information

The Last Visited E-UTRAN Cell Information contains information about a cell that is to be used for RRM purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	ECGI

9.2.14
	
	-
	-

	Cell Type
	M
	
	9.2.42
	
	-
	-

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.
	-
	-

	Time UE stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.
	YES
	ignore

	HO Cause Value
	O
	
	Cause

9.2.6
	The cause for the handover from the E-UTRAN cell.
	YES
	ignore

	TAI
	O
	
	
	The supported TAI of the cell
	YES
	ignore


4. Conclusion
This paper continues to discuss the open issues for non CE paging and provide text proposals.

Proposal1: a single paging attempt count IE for both CE paging and non CE paging.
Proposal2: A dedicated value of the paging attempt count indicates the last paging, e.g. value of zero.
Observation1: Not to involve paging attempt count IE in paging msg works as well as the last paging indication.

Proposal3: The MME generates the time spent of the visited eNBs according to the received time spent of the visited cells. 

Proposal4: The MME generates the time spent of the visited TAIs according to the received time spent of the visited cells and the mapping relation of the TAI and visited cell if it knows the mapping relation of the TAI and visited cell.
Proposal5: propagate the TAI of the visited cell during HO.
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