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1   Introduction
At RAN3#NB IoT Ad Hoc, RAN3 has started to analyse the cause values for LWA starting from the cause values available on X2 interface. The rationale is that LWA is based on LTE DC, which is supported by the X2 interface.

However, while LTE DC is actually supported by X2AP, conversely not all cause values of X2AP apply to LTE DC and therefore similarly not all cause values of X2 should be applicable to derive an LWA cause value.

From that perspective, we think that the current list of cause values envisioned at last RAN3 NB IOT Ad Hoc is too large and several of them should not appear in XwAP.

This paper therefore proposes some clean up of cause values. It concentrates on the RNL cause values assuming all TNL cause values are applicable. It builds on the initial analysis started at RAN3#Ad Hoc from [1] and proposes to further reduce the number of values compared to [1]. 
2 Description
At RAN3 NB IoT Ad Hoc it was agreed to remove all “no” of tdoc [1] except the “no radio resource available in target cell” which means to remove the following RNL cause values of X2AP:

	IE Type and Reference
	Need
	Comment

	Handover Desirable for Radio Reasons
	No
	No HO

	Time Critical Handover
	No
	No HO

	Resource Optimisation Handover
	No
	No HO

	Reduce Load in Serving Cell
	No
	No HO

	Partial Handover
	No
	No HO

	HO Target not Allowed
	No
	No HO

	TX2RELOCoverall Expiry
	No
	Agreed not to define timers

	TRELOCprep Expiry,
	No
	Agreed not to define timers

	Invalid MME Group ID
	No
	MME not involved

	NoReportPeriodicity
	No
	Defined report types do not include periodic (i.e. this is set by the presence of periodicity)

	Load Balancing
	No
	There is no load balancing as such here

	Handover Optimisation
	No
	No Handover

	Value out of allowed range
	No
	Related to mobility settings

	TDCoverall Expiry
	No
	Timers not defined

	TDCprep Expiry
	No
	Timers not defined

	Bearer Option not Supported
	No
	There are no bearer options in this case.


With, consequently, the remaining cause values listed below. For each of them we make an analysis of whether they are relevant or not in the comment column, which aims at providing the final list for TS 36.463. 
	IE Type and Reference
	Need
	Comment

	Unknown New eNB UE X2AP ID, Unknown Old eNB UE X2AP ID, Unknown Pair of UE X2AP ID
	Yes
	To be replaced by eNB id, Xw id

	Cell not Available
	No
	No action related to a cell

	No Radio Resources Available in Target Cell
	No
	Addition Request not specific to a cell. already covered by “no radio resource available”.

	Encryption And/Or Integrity Protection Algorithms Not Supported
	Yes
	Useful if WLAN doesn’t support the eNB based authentication

	ReportCharacteristicsEmpty
	Yes
	This could also happen (empty bitmap in WT Status Request)

	ExistingMeasurementID
	Yes
	Conflict could happen

	Unknown eNB Measurement ID
	Yes
	Unknown eNB ID on stop could happen. Maybe generalize “Unknown eNB or WT Measurement ID”.

	Measurement Temporarily not Available


	Yes
	Use case is the same as in LTE.

	Unspecified
	Yes
	

	Multiple E-RAB ID instances
	Yes
	This could happen in Xw messages.

	Switch Off Ongoing
	yes
	May be useful e.g. in case of WLAN autonomous switch-off.

	Not supported QCI value
	Yes
	Could be needed taking into account WT handling of QCI.

	Measurement not supported for the object
	Yes
	Use case is same as in LTE.

	Action Desirable for Radio Reasons
	No
	Strictly speaking the offload between LTE and Wifi is always resource optimization / reduce load because LTE is always there as fallback.

	Reduce Load
	Yes
	Related to dual connectivity, may be reused when requesting E-RAB release.

	Resource Optimisation
	Yes
	Related to dual connectivity, could be reused.

	Time Critical action
	No
	There is no support of 1A architecture so no reason for time critical move of bearer.

	Target not Allowed
	Yes
	Related to dual connectivity, could be reused in rejection of WT Addition

	No Radio Resources Available
	Yes
	Related to DC, could be reused by WT when rejecting addition or requesting release.

	Invalid QoS combination
	Yes
	Related to DC, could be kept

	Encryption Algorithms Not Supported
	No
	Already covered above.

	Procedure cancelled
	No
	 use case not clear for WLAN.

	RRM purpose
	No
	Already covered by resource optimization.

	Improve user bit rate
	No
	Already covered by resource optimization.

	User Inactivity
	No
	Related to DC option 1A, not needed.

	Radio Connection With UE Lost
	Yes
	Related to DC, useful to have here from WLAN side, e.g., release from eNB after RLF.

	Failure in the Radio Interface Procedure
	Yes
	Related to DC, could be kept e.g. if eNB needs to release after failure following receiving the connections status report set to connection failure over RRC.


3 Conclusion 
It is proposed to agree on the cause values as identified above in order to finalize the work on TS 36.463.
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