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1 Introduction

Some cause values for the x2 handover have been introduced hastily at last meeting RAN3#59. It is proposed in this paper to revise their naming to a more appropriate one, and to analyse the need of other cause values for the x2 and s1 handovers.
2 Description
At last RAN3#59, the following cause values have been introduced for the x2 handover:

· normal handover, the UE could still have been served by the source cell but the HO is beneficial due to better radio conditions in the target cell
· emergency handover, The HO was needed to avoid a call drop due to loss of coverage.
· load balancing, The UE could still have been served by the source cell but HO was beneficial due to load balancing reasons. The cause value 'Load Balancing' specifically indicates to the target eNode B that the HO occurred in order to reach evenly loaded cells
· overload. The UE could still have been served by the source cell but the HO is beneficial in order to ease an overload situation in the source cell.
However these cause values are already typically used in UMTS or GSM with different names. It is believed essential to align with UMTS and GSM the namings whenever possible i.e. when it is not a new LTE specific cause value in order to avoid any misinterpretation and to allow an easy inter-RAT mapping. The UMTS causes are analysed here-below in section 2.1 as a starting point. 
Besides, it is also important to consider at the same time and align through this analysis both s1 and x2 handovers because the root causes are the same and same actions and decisions should be derived from the cause values by the eNBs. 

2.1 Analysis of RANAP causes and their applicability in LTE
The following lists the causes used in RANAP and which may apply to LTE: 
	Radio Network Layer cause
	Meaning

	Directed Retry
	The reason for action is Directed Retry

	Relocation Desirable for Radio Reasons
	The reason for requesting relocation is radio related.

	Relocation Failure In Target CN/RNC Or Target System
	Relocation failed due to a failure in target CN/RNC or target system.

	Relocation Not Supported In Target RNC Or Target System
	Relocation failed because relocation was not supported in target RNC or target system.

	Relocation Target not allowed
	Relocation to the indicated target cell is not allowed for the UE in question.

	Resource Optimisation Relocation
	The reason for requesting relocation is resource optimisation.

	Time Critical Relocation
	Relocation is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if relocation is not performed.

	TRELOCoverall Expiry
	The reason for the action is expiry of timer TRELOCoverall.

	TRELOCprep Expiry
	Relocation Preparation procedure is cancelled when timer TRELOCprep  expires.

	Unable To Establish During Relocation
	RAB failed to establish during relocation because it cannot be supported in the target RNC or the RAB did not exist in the source RNC.

	Unknown Target RNC
	Relocation rejected because the target RNC is not known to the CN.

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced. 

	No Radio Resources Available in Target Cell
	Load on target cell is too high. 

	Traffic Load In The Target Cell Higher Than In The Source Cell
	Relocation to reduce load in the source cell is rejected, as the target cell’s traffic load is higher than that in the source cell.


Directed retry is not applicable to the handover but to a bearer setup. This function in LTE is pending the decision on interaction between bearer setup and handover.
“Relocation desirable for radio reason” corresponds to an handover triggered for better radio in a neighbour cell i.e. better cell handover; the mapping is also well defined to GSM: it is proposed to keep the UMTS name for x2 and s1 handovers.
“Relocation failure in target CN/RNC or target system” would become “handover failure in target eNB or target system”. It makes sense for s1 handover but for x2 handovers this doesn’t bring any added value compared to “unspecified”. So it is proposed to remove it for x2.
“Relocation not supported in target RNC or target system” can become “handover not supported in target eNB or target system”. It is a valid cause for LTE. Can apply to both x2 and s1 handovers.
“Relocation target not allowed” is related to access restrictions and can apply to both x2 and s1 handovers.

“Resource optimisation relocation” corresponds to the “traffic reason handover” of GSM. In LTE either names make sense to be adopted. However to continue on UMTS alignment, it is proposed to adopt “resource optimization handover” similar to UMTS and consequently also easily mappable onto GSM.

“time critical relocation” can be kept and renamed “time critical handover” for both s1 and x2.

“Trelocprep expiry” and “Trelocoverall expiry” can be kept since these two causes can be used in a CANCEL message. It is necessary to add the prefix “x2” before according to our naming conclusions.  
“unable to establish during relocation” corresponds to a bearer that cannot be supported in target eNB. Applies to both x2 and s1 handovers.
“unknown target RNC” becomes “unknown target eNB” . This one doesn’t make sense for x2 handover but can be used for s1 handover.

Then it is proposed to keep without change the following three cause values: reduce load in serving cell”, “no radio resource available in target cell”, “traffic load in target cell higher than in source cell”;

Indeed, they are useful to give a fine granularity of load handling during handovers, a granularity at least as good as the ones that was present in UMTS and GSM. 

It can also be reminded that several liaisons with other groups were exchanged in 2004 and 2005 to clarify the exact meaning of these three causes and the correct mapping onto the causes on other interfaces led by other 3GPP working groups. In order not to create confusion and allow an easy continuation in the mapping, it is important to reuse the same number of causes i.e. the same granularity in load assessment, also the same naming and the same meaning behind.

2.2 Proposed table of causes for LTE and applicability to X2 respectively S1

The following table is derived from the analysis done here-above: 
	Radio Network Layer cause
	Meaning
	X2
	S1

	Handover Desirable for Radio Reasons
	The reason for requesting handover is radio related.
	yes
	yes

	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.
	no
	Yes

	Handover Not Supported In Target eNB Or Target System
	The handover failed because handover was not supported in target eNB or target system.
	yes
	Yes

	Handover Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.
	yes
	Yes

	Resource Optimisation Handover
	The reason for requesting handover is resource optimisation.
	yes
	Yes

	Time Critical Handover
	Handover is requested for time critical reason i.e. this cause value is reserved to represent all critical cases where the connection is likely to be dropped if handover is not performed.
	yes
	Yes

	TRELOCoverall Expiry
	The reason for the action is expiry of timer TRELOCoverall.
	Yes
	Yes

	TRELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TRELOCprep  expires.
	yes
	Yes

	Unable To Establish During Handover
	SAE Bearer failed to establish during handover because it cannot be supported in the target eNB.
	yes
	Yes

	Unknown Target eNB
	Handover rejected because the target eNB is not known to the EPC.
	no
	Yes

	Reduce Load in Serving Cell
	Load on serving cell needs to be reduced.
	yes
	Yes

	No Radio Resources Available in Target Cell
	Load on target cell is too high.
	yes
	Yes

	Traffic Load In The Target Cell Higher Than In The Source Cell
	Handover to reduce load in the source cell is rejected, as the target cell’s traffic load is higher than that in the source cell.
	yes
	yes


3 Conclusion

This paper has shown that reusing UMTS-like handover cause values 

· reduces the risk of confusion or misinterpretation of the use of the cause values,

· will allow an easy mapping for inter-RAT handover not only towards UMTS but also towards GSM for which a significant effort has already been spent in the last past years,
· should be done aligning also the interpretation for x2 and s1 handovers.

If this table and the reasoning behind is agreeable, it is proposed to agree on the two CRs in tdoc R3-080696 for X2AP and R3-080686 for S1AP to introduce these handover causes respectively in TS36.423 and TS36.413 specifications.

Besides, the four causes introduced hastily at last meeting are replaced in these CRs by the new ones which cover them.







































































































































































































































































































































