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Introduction
This contribution aims at introducing a list of cause values for the E1 interface. 
Discussion
To understand which cause values can be applied to the E1, we analysed the cause values that are used over the other network interfaces. In the following, we provide the result of our analysis. 
Legend:
· Green: cause value needed over E1;
· Yellow: cause value may be needed over E1: more analysis needed.  
· NOTE: we did not consider cause values already in TS 38.463-100.
We propose to start with including only the cause values that are surely needed over E1 (green). Other potential cause value can be added later and on a per-need basis. Note that the cause values are only used for statistics reasons and they should not be used to determine actions at the receiver end.
X2 cause values:
1. Handover Desirable for Radio Reasons,
2. Time Critical Handover,
3. Resource Optimisation Handover,
4. Reduce Load in Serving Cell,
5. Partial Handover,
6. Unknown New eNB UE X2AP ID, 
7. Unknown Old eNB UE X2AP ID, 
8. Unknown Pair of UE X2AP ID,
9. HO Target not Allowed,
10. TX2RELOCoverall Expiry,
11. TRELOCprep Expiry,
12. Cell not Available,
13. No Radio Resources Available in Target Cell,
14. Invalid MME Group ID,
15. Unknown MME Code, 
16. Encryption And/Or Integrity Protection Algorithms Not Supported, 
17. ReportCharacteristicsEmpty, 
18. NoReportPeriodicity, 
19. ExistingMeasurementID, 
20. Unknown eNB Measurement ID, 
21. Measurement Temporarily not Available,


22. Unspecified,
23. Load Balancing, 
24. Handover Optimisation, 
25. Value out of allowed range, 
26. Multiple E-RAB ID instances,
27. Switch Off Ongoing, 
28. Not supported QCI value, 
29. Measurement not supported for the object,
30. TDCoverall Expiry, 
31. TDCprep Expiry,
32. Action Desirable for Radio Reasons,
33. Reduce Load,
34. Resource Optimisation,
35. Time Critical action,
36. Target not Allowed,
37. No Radio Resources Available,
38. Invalid QoS combination, 
39. Encryption Algorithms Not Supported, 
40. Procedure cancelled, 
41. RRM purpose,
42. Improve user bit rate,
43. User Inactivity,
44. Radio Connection With UE Lost, 
45. Failure in the Radio Interface Procedure,
46. Bearer Option not Supported, 
47. MCG Mobility, 
48. SCG Mobility, 
49. Count reaches max value,
50. Unknown Old en-gNB UE X2AP ID.
Xn cause values:
1. Cell not Available,
2. Handover Desirable for Radio Reasons,
3. Handover Target not Allowed,
4. Invalid AMF Region ID,
5. No Radio Resources Available in Target Cell,
6. Partial Handover,
7. Reduce Load in Serving Cell,
8. Resource Optimisation Handover,
9. Time Critical Handover,
10. TXnRELOCoverall Expiry,
11. TXnRELOCprep Expiry,
12. Unknown GUAMI ID,
13. Unknown Local NG-RAN node UE XnAP ID,
14. Inconsistent Remote NG-RAN node UE XnAP ID,
15. Encryption And/Or Integrity Protection Algorithms Not Supported,
16. Protection Algorithms Not Supported, (NOTE: changed to “Integrity Protection Algorithms Not Supported”)
17. Multiple PDU Session ID Instances,
18. Unknown PDU Session ID,
19. Unknown QoS Flow ID,
20. Multiple QoS Flow ID Instances,
21. Switch Off Ongoing,
22. Not supported 5QI value,
23. TXnDCoverall Expiry,
24. TXnDCprep Expiry,
25. Action Desirable for Radio Reasons,
26. Reduce Load,
27. Resource Optimisation,
28. Time Critical action,

29. Target not Allowed,
30. No Radio Resources Available,
31. Invalid QoS combination,
32. Encryption Algorithms Not Supported,
33. Procedure cancelled,
34. RRM purpose,
35. Improve User Bit Rate,
36. User Inactivity,
37. Radio Connection With UE Lost,
38. Failure in the Radio Interface Procedure,
39. Bearer Option not Supported,
40. UP integrity protection not possible, 
41. UP confidentiality protection not possible,
42. Unspecified.
F1 cause values:
1. Unspecified, 
2. RL failure, 
3. Unknown or already allocated gNB-CU UE F1AP ID, 
4. Unknown or already allocated gNB-DU UE F1AP ID, 
5. Unknown or inconsistent pair of UE F1AP ID, 
6. Interaction with other procedure, 
7. Not supported QCI Value, 
8. Action Desirable for Radio Reasons, 
9. No Radio Resources Available, 
10. Procedure cancelled, 
11. Normal Release.
NG cause values:
1. Unspecified,
2. TXnRELOCOverall expiry,
3. Successful handover,
4. Release due to NG-RAN generated reason,
5. Release due to 5GC generated reason,
6. Handover cancelled,
7. Partial handover,
8. Handover failure in target 5GC/NG-RAN node or target system,
9. Handover target not allowed,
10. TNGRELOCoverall expiry,
11. TNGRELOCprep expiry,
12. Cell not available,
13. Unknown target ID,
14. No radio resources available in target cell,
15. Unknown local UE NGAP ID,
16. Inconsistent remote UE NGAP ID,
17. Handover desirable for radio reasons,
18. Time critical handover,
19. Resource optimisation handover,
20. Reduce load in serving cell,
21. User inactivity,
22. Radio connection with UE lost,
23. Load balancing TAU required,
24. Radio resources not available,
25. Invalid QoS combination,
26. Failure in the radio interface procedure,
27. Interaction with other procedure,
28. Unknown PDU Session ID,
29. Unknown QoS Flow ID,

30. [bookmark: _Hlk516839031]Multiple PDU Session ID Instances,
31. Multiple QoS Flow ID Instances,
32. Encryption and/or integrity protection algorithms not supported,
33. NG intra system handover triggered,
34. NG inter system handover triggered,
35. Xn handover triggered,
36. Not supported 5QI value,
37. UE context transfer,
38. IMS voice EPS fallback or RAT fallback triggered,
39. UP integrity protection not possible,
40. UP confidentiality protection not possible,
41. Slice not supported,
42. UE in RRC_INACTIVE state not reachable.
Among the cause values highlighted above in green, the “Multiple PDU Session ID instances” and “Unknown PDU Session ID” allow to indicate an error that is due to the fact that the PDU Session ID has been allocated multiple times or it is not known (either in CU-UP or the CU-CP). Similar cause values are also applicable for the QoS Flow ID. Over E1, similar cause values could also be applied for the DRB ID. Therefore, we propose to add the following cause values:
· Multiple DRB ID Instances,
· Unkon DRB ID.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed the cause values for the E1 interface. 
Proposal 1: 	RAN3 is kindly asked to agree with the proposed cause values for the E1 interface and on the TP in Annex I.
Annex I: TP for BL CR to TS 38.463

<<<<<< NEXT CHANGE >>>>>>
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The purpose of the Cause IE is to indicate the reason for a particular event for the E1AP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, 
Unknown or already allocated gNB-CU-CP UE E1AP ID, 
Unknown or already allocated gNB-CU-UP UE E1AP ID, 
Unknown or inconsistent pair of UE E1AP ID, 
Interaction with other procedure, 
PDCP Count wrap around, 
[bookmark: _Hlk516839740]Not supported QCI value,
Not supported 5QI value,
Encryption algorithms not supported, 
Integrity protection algorithms not supported,
UP integrity protection not possible, 
UP confidentiality protection not possible,
Multiple PDU Session ID Instances,
Unknown PDU Session ID,
Multiple QoS Flow ID Instances,
Unknown QoS Flow ID,
Multiple DRB ID Instances,
Unknown DRB ID,
Invalid QoS combination,
Procedure cancelled,
Normal release,
No radio resources available,
…)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, 
Transport Resource Unavailable, …)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, …)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, …)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	Unknown or already allocated gNB-CU-CP UE E1AP ID
	The action failed because the gNB-CU-CP UE E1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-CU-UP UE E1AP ID
	The action failed because the gNB-CU-UP UE E1AP ID is either unknown, or (for a first message received at the gNB-CU-UP) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE E1AP ID
	The action failed because both UE E1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	PDCP COUNT wrap around
	PDCP COUNT approaches the maximum value.

	Not supported QCI value
	The action failed because the requested QCI is not supported.

	Not supported 5QI value
	The action failed because the requested 5QI is not supported.

	Encryption algorithms not supported 

	The gNB-CU-UP is unable to support the selected encryption algorithm for the UE.

	Integrity protection algorithms not supported
	The gNB-CU-UP is unable to support the selected integrity protection algorithm for the UE.

	UP integrity protection not possible 

	The PDU session cannot be accepted according to the required user plane integrity protection policy.

	UP confidentiality protection not possible
	The PDU session cannot be accepted according to the required user plane confidentiality protection policy

	Multiple PDU Session ID Instances
	The action failed because multiple instances of the same PDU Session had been provided.

	Unknown PDU Session ID
	The action failed because the PDU Session ID is unknown.

	Multiple QoS Flow ID Instances
	The action failed because multiple instances of the same QoS flow had been provided.

	Unknown QoS Flow ID
	The action failed because the QoS Flow ID is unknow.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

	Invalid QoS combination
	The action was failed because of invalid QoS combination

	Procedure cancelled

	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal release

	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	No radio resources available
	The requested node doesn’t have sufficient radio resources available.




<<<<<< NEXT CHANGE >>>>>>

-- C

Cause ::= CHOICE {
	radioNetwork		CauseRadioNetwork,
	transport			CauseTransport,
	protocol			CauseProtocol,
	misc				CauseMisc,
	...
}

CauseMisc ::= ENUMERATED {
	control-processing-overload,
	not-enough-user-plane-processing-resources,
	hardware-failure,
	om-intervention,
	unspecified,
	...
}

CauseProtocol ::= ENUMERATED {
	transfer-syntax-error,
	abstract-syntax-error-reject,
	abstract-syntax-error-ignore-and-notify,
	message-not-compatible-with-receiver-state,
	semantic-error,
	abstract-syntax-error-falsely-constructed-message,
	unspecified,
	...
}

CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	unknown-or-already-allocated-gnb-cu-cp-ue-e1ap-id,
	unknown-or-already-allocated-gnb-cu-up-ue-e1ap-id,
	unknown-or-inconsistent-pair-of-ue-e1ap-id,
	interaction-with-other-procedure,
	not-supported-QCI-value,
	not-supported-5QI-value,
	encryption-algorithms-not-supported, 
	integrity-protection-algorithms-not-supported,
	uP-integrity-protection-not-possible, 
	uP-confidentiality-protection-not-possible,
	multiple-PDU-Session-ID-Instances,
	unknown-PDU-Session-ID,
	multiple-QoS-Flow-ID-Instances,
	unknown-QoS-Flow-ID,
	multiple-DRB-ID-Instances,
	unknown-DRB-ID,
	invalid-QoS-combination,
	procedure-cancelled,
	normal-release,
	no-radio-resources-available,
	...
}

CauseTransport ::= ENUMERATED {
	unspecified,
	transport-resource-unavailable,
	...
}


<<<<<< END CHANGE >>>>>>
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