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1. Introduction
In RAN3#59bis meeting, cause values for the S1/X2 handover have been discussed but not determined yet. This paper analyses the need of other cause values for the X2 handovers also from the perspective of UMTS and GSM.
2. Discussion
The UMTS RNSAP Radio Network Layer causes in TS25.423 are listed below as references.
The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the concerned capability is missing. On the other hand, "not available" cause values indicate that the concerned capability is present, but insufficient resources were available to perform the requested action.

	Radio Network Layer cause
	Meaning

	Cell not Available
	The concerned cell is not available

	Cell reserved for operator use
	The concerned cell is reserved for operator use

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	DL Radio Resources not Available
	The DRNS does not have sufficient DL radio resources available

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	UL Radio Resources not Available
	The DRNS does not have sufficient UL radio resources available

	
	

	
	

	
	

	Unknown C-ID
	The DRNS is not aware of a cell with the provided C-ID

	
	

	Unspecified
	Sent when none of the above cause values applies but still the cause is Radio Network Layer related


According to these causes, remain causes in table are believed to be kept in LTE. Those who have been removed from the table now, e.g. measurement-related, MIMO-related, RL-related, could be considered in the future based on discussion conclusion in other groups (RAN2, RAN1 etc.).
Here the following causes are proposed to be added in X2.

Cell not Available
'Cell not available' means the concerned capability is present, but insufficient resources were available to perform the requested action, we can see that in UMTS it includes the meaning that cell was in blocking or blocked (not cell deletion) for some reason,  e.g. OAM operation, NodeB abnormal failure, such thing will also happen in LTE.
Cell reserved for operator use
The concerned cell is reserved for operator use.

DL/UL Radio Resources not Available
They can be used in handover request message, which influence the UL/DL resource allocation in target eNB. Because there has quite difference between the UL CAC algorithm and DL CAC algorithm for one UE. 

They can be used in Handover Failure, the source cell may use them to decide next target cell for UE and may change UL/DL resource requirement for subsequent handover, e.g. UL data rate/DL data rate. 

And they are also needed for counting purpose.
Unknown CGI
The target eNB is not aware of a cell with the provided CGI.
	Radio Network Layer cause
	Meaning

	Cell not Available
	The concerned cell is not available

	Cell reserved for operator use
	The concerned cell is reserved for operator use

	DL Radio Resources not Available
	The target eNB does not have sufficient DL radio resources available

	UL Radio Resources not Available
	The target eNB does not have sufficient UL radio resources available

	Unknown CGI
	The target eNB is not aware of a cell with the provided CGI


Furthermore, in order to provide more specific information about the load-related or load balance-ralated HO reason, which can be used by the target eNB. Information may serve to gain more reliable base and get optimal result for any other subsequent decisions.
For example, UE is requested to handover from CellA in eNB1 to CellB in eNB2 based on load balance algorithm. The reason is CellA has heavier uplink load than CellB. However, load information synchronization between eNBs has time delay, even there has the possibility that load information exchange are failed on X2, target CellB can make correct  UE access decision based on current uplink load and the detail cause value. If CellB uplink load is heavy now, it knows the UE is requested to handover because of ‘UL load balancing’, CellB can reject the UE immediately and may choose the next proper target cell for handover. In this way, handover time is decreased and handover becomes more efficient. If the cause reason only represents as ‘Load balance’ or ‘resource optimisation relocation’, which does not give enough information for target eNB to make correct handover decision as soon as possible. Here the cause value 'UL Load Balancing' specifically indicates to the target eNode B that the HO occurred in order to reach evenly UL loaded cells. The usage of ‘DL load balancing’ is the same with ‘UL load balancing’.
The following optimization causes are proposed to be added in X2.
	Radio Network Layer cause
	Meaning

	DL Load Balancing
	Provides a reason for the handover. The UE could still have been served by the source cell but HO is beneficial due to load balancing reasons. The cause value 'DL Load Balancing' specifically indicates to the target eNode B that the HO occurred in order to reach evenly DL loaded cells.

	UL Load Balancing
	Provides a reason for the handover. The UE could still have been served by the source cell but HO is beneficial due to load balancing reasons. The cause value 'UL Load Balancing' specifically indicates to the target eNode B that the HO occurred in order to reach evenly UL loaded cells.

	DL Overload
	Provides a reason for the handover. The UE could still have been served by the source cell but the HO is beneficial in order to ease a downlink overload situation in the source cell.

	UL Overload
	Provides a reason for the handover. The UE could still have been served by the source cell but the HO is beneficial in order to ease an uplink overload situation in the source cell.


3. Conclusion and Proposal

As discussed above, we propose to reflect the above conclusions in TS36.423.
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