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1. Introduction
In RAN3#57bis, the rejected cell info has discussed, this paper would like to discuss more detail about the new information used for handover decision, accordingly, provide a text proposal for TS25.423[1].
2. Discussion
UE history information is agreed to improve RRM tasks, including

Handovers decisions can also be based on recent mobility and activity of the UE.
a. E.g. when to add network controlled hysterisis in order to avoid unnecessary toggling
How to choose an appropriate target cell for UE is an important problem in handover. The handover failure information will be useful to handover decision. When UE is rejected by a handover target cell for resource limitation, before resource recovery the probability of this cell chosen to be handover target cell would be weighted according to previous handover reject information. HO parameters optimization has agreed in RAN3, and also has been written in TR3.018 [2], optimisation of Cell Reselection / handover parameters to cope with the unequal traffic load and fight local congestion. It also would be considered in UE history information for better handover performance. 
It would be taken an example for the following scenario.
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Figure1: handover decision based on rejected cell info
     From figure1, we can see that the UE stays in CellA, its first handover to CellC is failed caused by some reason, e.g. load balancing reason. In some hotspots, e.g. downtown, high loads will last during whole day, traffic load of this kind of cells are always on a higher level and resource recovery time is much longer. The time forbidden handover to CellC should be longer, because the handover success ratio decreases in this overload CellC. Thus the rejected cell info (CellC) is recorded for the decision of later handovers. If next handover is success, e.g. handover from CellA to CellB, the rejected cell info (CellC) could be transmitted to CellB as long as the record information is still valid, later handover decision will be weighted according to previous handover reject information.
The impact of intra E-UTRAN handovers on quality (e.g. interruption time) shall be less than or equal to that provided by CS domain handovers in GERAN.[3]  Handover delay is less than 220ms, see TS 45.010  section 6.8. The interruption time during a inter-RAT handover is also described in TR[3] as following:
1)
The interruption time during a handover of real-time services between E-UTRAN and UTRAN is less than 300 msec.
2)
The interruption time during a handover of non real-time services between E-UTRAN and UTRAN should be less than 500 msec.
3)
The interruption time during a handover of real-time services between E-UTRAN and GERAN is less than 300 msec.
4)
The interruption time during a handover of non real-time services between E-UTRAN and GERAN should be less than 500 msec.

However, some resource limitation will not easily covered within 500ms, even several minutes, it is more reasonable not to choose the rejected cell as handover target cell within some time, e.g. 3~5s. The following resource limitation would be considered.
1. UL/DL overload
2. Cell not Available
3. eNodeB hardware source limitation

……
      More resource limitation consideration will be improved with cell resource discussion progress. Beside, how to determine the validity period of rejected cell information will be decided by different RRM algorithms. 
Add new last rejected cell Information can be used for Target eNodeB deciding the appropriate eNodeB to next handover or optimizing the corresponding handover parameters, e.g. hysteresis values.
The next section contains a text proposal for [2]  for the addition of such information.
2.1.1. 9.2.Y
UE Historical Information

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

	Last Visited Cell List
	M
	1 to MaxNrOfCells
	
	Most recent information is added to the top of this list
	
	

	
>Last Visited Cell Information
	M
	
	9.2.Z
	
	
	

	Last rejected Cell List
	O
	1 to MaxRejOfCells
	
	Most recent information is added to the top of this list
	
	

	      > Last rejected Cell Information
	O
	
	9.2.W
	
	
	


Editors Note: Maximum size of the list (MaxNrOfCells) is FFS. 
Editors Note: Maximum size of the list (MaxRejOfCells) is FFS.
2.1.2.9.2.W
Last Rejected Cell Information

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

	Global Cell ID
	M
	
	
	
	
	

	Reject time stamp
	M
	
	
	
	
	

	Reject Cause
	M
	
	ENUMERATED
(UL Overload Rejected,
DL Overload Rejected,
Cell not Available,
...)
	
	
	


Editors Note: The more needed individual Reject Cause is FFS.
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