3GPP TSG RAN WG3 NR July Adhoc 
R3-183720
Montreal, Canada, 2nd – 6th Jul 2018
Agenda item:
31.3.1.11
Source: 
ZTE
Title: 
E1 cause values for TS38.463  
Document for:
Discussion and Approval
Introduction

This paper discusses some individual cause values needed for E1 interface. 

Discussion
For CP-UP split architecture, the E1 interface provides means for interconnecting a CU-CP and a CU-UP within an CU for supporting the split of the gNB-CU into a control plane and a user plane part.

The DDDS flow control feedback information of DU is transferred to CU-UP through F1-U.  Furthermore, In the past RAN3 meetings, it was agreed that the radio quality information can be transferred within new ASSISTANCE INFORMATION DATA FRAME from DU to CU-UP via F1-U. However, The CU-CP cannot obtain such DDDS information and radio quality assistance information from DU directly.

It is better that some UP feedback information (e.g. outage/resume notification, packet loss over F1, radio quality assistance information) provided by the gNB-DU is to be known by the gNB-CU-CP to some extent to initiate proper radio bearer management procedure. On the other hand, We also agree that some procedures can be initiated by the gNB-CU-UP (e.g. BEARER CONTEXT MODIFICATION REQUIRED) based on the user plane feedback, but the CU-CP should know the real reason why the gNB-CU-UP triggers such procedure. 

There are some cause value already defined for F1 interface, which are absent for E1 interface. And some other new cause value may be introduced. 

------------------------------------------------------------- from NR BLCR 38.473 -----------------------------------------------------

9.3.1.2
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP 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, RL failure, Unknown or already allocated gNB-CU UE F1AP ID, 

Unknown or already allocated gNB-DU UE F1AP ID, 

Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 

Not supported QCI Value, 

Action Desirable for Radio Reasons, 

No Radio Resources Available, 

Procedure cancelled, Normal Release, …)
	

	>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, …)
	


------------------------------------------------------------------- END  ---------------------------------------------------------------------

For example, if there is no resume notification for a period of time after receiving radio link outage, gNB-CU-UP may initiate the corresponding procedure  (e.g. RB release procedure, RB modification procedure), in this case, RL failure cause value can be included in the E1AP message. If small amount desired buffer size below QoS in DDDS feedback , the gNB-CU-UP can initiate bearer context modification procedure with No Radio Resources Available cause value.  Furthermore , the gNB-CU-UP can initiate bearer context modification procedure by the poor radio quality indicated by Assistance information feedback, in this case, Action Desirable for Radio Reasons cause value can be included in the E1AP message.

Proposal 1 :  F1AP Cause value as RL failure, No Radio Resources Available, Action Desirable for Radio Reasons can be applied for E1AP . 

When the CU-UP is informed a problem with the F1 packet loss indicated by DDDS feedback, the CU-UP can take following actions according to the situation. For example:  for  F1 bandwidth congestion, CP-UP can request CU-CP to switch some connections to other available CU-UPs or DUs; for F1 transmission layer error, CU-UP can request CU-CP to reset and re-establish the F1 interface or indicate the F1 TNL error to CU-CP. In this case, Transport Congestion, Packet loss over interface cause values can be included in the E1AP message.

Proposal 2:  To introduce new Transport Congestion, Packet loss over interface cause values  to distinguish different transport layer causes. 

Proposal 3:  RAN3 is kindly to ask to approve the corresponding TP  for TS38.463 in Annex.
Conclusion
The following  proposals are provided:
Proposal 1 :  F1AP Cause value as RL failure, No Radio Resources Available, Action Desirable for Radio Reasons can be applied for E1AP . 

Proposal 2:  To introduce new Transport Congestion, Packet loss over interface cause values  to distinguish different transport layer causes. 

Proposal 3:  RAN3 is kindly to ask to approve the corresponding TP  for TS38.463 in Annex.
TP for TS38.463
9.3.1.2
Cause

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, 

RL failure,

Action Desirable for Radio Reasons,

No Radio Resources Available,
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, …)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, 
Transport Congestion,

Packet loss over interface,
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.

	RL Failure
	The action is due to an RL failure caused by e.g. exceeding the maximum number of ARQ retransmissions, no resume notification for a period of time after receiving radio link outage.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.


	Transport Layer cause
	Meaning

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

	Transport Resource Unavailable
	The required transport resources are not available.

	Transport Congestion
	The action is due to F1 bandwidth congestion occurs.

	Packet loss over interface
	The action is due to the problem of packets loss over F1 interface (e.g. Non-ideal fronthaul).


	Protocol cause
	Meaning

	Transfer Syntax Error
	The received message included a transfer syntax error.

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject".

	Abstract Syntax Error (Ignore And Notify)
	The received message included an abstract syntax error and the concerning criticality indicated "ignore and notify".

	Message Not Compatible With Receiver State
	The received message was not compatible with the receiver state.

	Semantic Error
	The received message included a semantic error.

	Abstract Syntax Error (Falsely Constructed Message)
	The received message contained IEs or IE groups in wrong order or with too many occurrences.

	Unspecified
	Sent when none of the above cause values applies but still the cause is Protocol related.


	Miscellaneous cause
	Meaning

	Control Processing Overload
	Control processing overload.

	Not Enough User Plane Processing Resources Available
	No enough resources are available related to user plane processing.

	Hardware Failure
	Action related to hardware failure.

	O&M Intervention
	The action is due to O&M intervention.

	Unspecified Failure
	Sent when none of the above cause values applies and the cause is not related to any of the categories Radio Network Layer, Transport Network Layer, NAS or Protocol.
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