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1 Introduction

Some cause values for the X2 handover have been introduced hastily at last meeting RAN3#59. Tdoc R3-081097/98 has proposed to revise their naming to a more appropriate one for an easy mapping to UMTS and GSM.

This paper now analyses the need for other cause values for the X2 and S1 handovers also from the perspective of UMTS and GSM.
2 Description
The UMTS causes are analysed here-below in section 2.1 as a starting point. 
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

	
	

	
	

	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.

	
	

	
	

	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.

	
	

	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.


The causes already addressed in a previous tdoc are not considered hereafter.

 “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”. In UMTS relocation was an optional feature so that it was possible to leave without by using instead the drift mobility. In LTE the situation is different, handover is kind of mandatory feature for an eNB. So we propose to not use such cause in LTE. 

“Relocation target not allowed” is related to access restrictions. Handing over a mobile that is not allowed on this target cell is quite an abnormal situation that should not happen since the source eNB should know about the restrictions. However if this occurs, an appropriate cause value should reflect this abnormal case. This could also correspond to an handover performed towards a cell despite the NRCT flag (see ANRF) was set to “no HO”. We can keep it for both X2 and S1 handovers.

 “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. One could argue that in LTE the full use of shared channels makes it unlikely. However, we still use GBR bearers in LTE and some CAC could still potentially fail even if the occurrence is low. We propose to keep that one for 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.

Load related causes

“No radio resources available in target cell”:  could apply for a GBR bearer which handover is not accepted by lack of resources in target cell i.e. could not be schedulled according to its GBR. 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: the handover was rejected because lack of radio resources.
“Traffic load in the target cell higher than in the source cell”: 

The source load is not currently included in the Handover Request message, therefore this cause currently doesn’t apply.
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 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 Target not allowed
	Handover to the indicated target cell is not allowed for the UE in question.
	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

	No Radio Resources Available in Target Cell
	Load on target cell is too high.
	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 R3-081100 for X2AP and R3-081101 for S1AP to introduce these handover causes respectively in TS36.423 and TS36.413 specifications.








































































































































































































































































































































