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Decision/action requested

Agreement on pseudo CR to TS 32.425
2
References

 [1] TS 32.425, “Performance Management (PM); Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)”
3
Rationale

In [1] there are number of counters involving S1 signalling which include a per cause subcounter.  For example, 

· Number of SAE Bearers failed to setup
· Number of SAE Bearers requested to release initiated by eNodeB per cause
· Number of SAE Bearers failed to release
· Number of SAE Bearers failed to modify the QoS parameter
and there are more amongst the handover measurements which we will not discuss further here since they are pending revision.

Most of these include a statement:

Statement A: “In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.”

If we look at the possible cause values in S1-AP all procedures share the same cause IE which consequently includes many possible values:

---------------------------------------------------- extract from 36.413 -----------------------------------------------------------------
9.2.1.3
Cause

The purpose of the Cause IE is to indicate the reason for a particular event for the S1AP 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,

Handover triggered, TX2RELOCOverall  Expiry, 

Successful Handover,

Release due to E-UTRAN Generated Reason, 
Handover Cancelled, Partial Handover, Handover Failure In Target EPC/eNB Or Target System,

Handover Target not allowed,

TS1RELOCoverall Expiry,

TS1RELOCprep Expiry,

Cell not available,,

Unknown Target ID,

No Radio Resources Available in Target Cell, Unknown MME UE S1AP ID,

Unknown eNB UE S1AP ID,

Unknown pair of UE S1AP ID, Handover desirable for radio reasons,

Time critical handover,

Resource optimisation handover,

Reduce load in serving cell, User inactivity,

Radio Connection With UE Lost, Load Balancing TAU Required, …)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Transport Resource Unavailable,

Unspecified,
...)
	

	   > NAS
	
	
	
	

	>> NAS Cause
	M
	
	ENUMERATED (Normal Release,

Authentication failure,

Detach,
Unspecified, 

…)
	

	>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, Unknown PLMN, ...)
	


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

	Handover triggered
	The action is due to a handover that has been triggered.

	TX2RELOCOverall Expiry 
	The timer guarding the handover that takes place over X2 has abnormally expired.

	Release due to E-UTRAN generated reason
	Release is initiated due to E-UTRAN generated reason.

	Handover Cancelled
	The reason for the action is cancellation of Handover

	Partial Handover
	Provides a reason for the handover cancellation. The HANDOVER COMMAND message from MME contained SAE Bearers to Release List IE and the source eNB estimated service continuity for the UE would be better by not proceeding with handover towards this particular target eNB.

	Handover Failure In Target EPC/eNB Or Target System
	The handover failed due to a failure in target EPC/eNB or target system.

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

	TS1RELOCoverall Expiry
	The reason for the action is expiry of timer TS1RELOCoverall.

	TS1RELOCprep Expiry
	Handover Preparation procedure is cancelled when timer TS1RELOCprep  expires.

	Cell not available
	The concerned cell is not available.

	Unknown Target ID
	Handover rejected because the target ID is not known to the EPC.

	No radio resources available in target cell
	Load on target cell is too high.

	Unknown MME UE S1AP ID
	The action failed because the MME UE S1AP ID is unknown.

	Unknown eNB UE S1AP ID
	The action failed because the eNB UE S1AP ID is unknown.

	Unknown pair of UE S1AP ID
	The action failed because the pair of UE S1AP IDs is unknown.

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

	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.

	Resource Optimisation Handover
	The reason for requesting handover is to improve the load distribution with the neighbour cells.

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

	User Inactivity
	The action is requested due to user inactivity on one or several non real time RABs e.g. in order to optimise the radio resources.

	Radio Connection With UE Lost
	The action is requested due to loosing the radio connection to the UE.

	Load Balancing TAU Required
	The action is requested for all load balancing and offload cases in the MME.


	Transport Layer cause
	Meaning

	Transport Resource Unavailable
	The required transport resources are not available

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


	NAS cause
	Meaning

	Normal Release
	The release is normal

	Authentication Failure
	The action is due to authentication failure.

	Detach
	The action is due to detach.

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


	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.

	Unknown PLMN
	The MME doesn’t identify at least one of  the PLMN provided by the eNB


------------------------------------------- end of extract from 36.413 -------------------------------------------
Clearly, supporting all cause values for a PM counter will be very wasteful of bandwidth on the Itf-N (many zero counts will be signalled).

It could be argued that because of the Statement A the bandwidth can be reduced by only supporting certain cause values.  This is correct, but different vendors will support different counters, and some of these will be of no interest to the operator.

A better approach would be to explicitly list the cause values that should be included in [1], on a case by case basis.  This would include all relevant causes to the trigger event together with an additional “other” cause value.  Statement A would still be included so vendors could only support a subset of the explicit list, but we eliminate the possibility that a vendor implements a cause value that is of no interest whatsoever to the operator.  Note, this argument is limited to PM, for other purposes (trace, fault management, SON) the eNB may need to exploit cause values not the explicit list.

To take an example (with imaginary numbers):
1. S1-AP supports 100 cause values but OAM is only interested in 5 of these for PM purposes. 
2. therefore we should specify 5 causes values + “other” 
A vendor can support only a subset of these 6, but in this case it must provide a .sum counter.
We recommend that for S1 cause values explicit cause values should be included in [1], on a case by case basis.  This would include all relevant causes to the trigger event together with an additional “other” cause value.  Statement A would still be included.
In the table below we suggest the cause values for each relevant counter (note handover counters are excluded).  Only those cause values underlined are included explicitly in the cause table in [2] as reproduced above.  The others represent grouping of existing S1 causes.  For example, “protocol cause” represents any of the protocol cause values (from “Transfer syntax error” to “unspecified”).  “Other radio network cause” in the first counter represents all the radio network layer cause values except for “Radio resources not available”.  A pseudo CR is included in [3].

	Counter
	Suggested cause values

	Number of SAE Bearers failed to setup
	Radio resources not available, other radio network layer cause, transport layer cause, protocol cause, other.

	Number of SAE Bearers requested to release initiated by eNodeB per cause
	Reducing load on serving cell, Radio Connection With UE Lost, other radio network layer cause, transport layer cause, other.

	Number of SAE Bearers failed to release
	Protocol, other.

	Number of SAE Bearers failed to modify the QoS parameter
	Radio resources not available, other radio network layer cause, transport layer cause, protocol, other.


4
Detailed proposal
	1st Modified Section


4.2.1.3
Number of SAE Bearers failed to setup
a) This measurement provides the number of SAE Bearers failed to setup. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER SETUP RESPONSE, or INITIAL CONTEXT SETUP RESPONSE, or INITIAL CONTEXT SETUP FAILURE message, each SAE Bearer failed to establish is added to the relevant measurement per cause, the possible causes are derived from those included in TS 36.413 [9] and are equal to {radio resources not available, other radio network layer cause, transport layer cause, protocol cause, other}. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to setup. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form SAEB.NbrFailEstab.Cause
where Cause identifies the cause resulting the SAE Bearer setup failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
	1st Modified Section End


	2nd Modified Section


4.2.2.2
Number of SAE Bearers requested to release initiated by eNodeB per cause
a) This measurement provides the number of SAE Bearers requested to release initiated by eNodeB. The measurement is split into subcounters per cause.

b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE REQUEST or UE CONTEXT RELEASE REQUEST message, each corresponding SAE Bearer requested to release is added to the relevant measurement per cause.  Possible causes are derived from those included in TS 36.413 [9] and are equal to { reducing load on serving cell, radio connection with UE lost, other radio network layer cause, transport layer cause, other}.
d) Each measurement is an integer value. The number of measurements is equal to the number of supported causes.
e) The measurement names have the form SAEB.NbrReqRelEnb.cause
where cause identifies the reason for the SAE Bearers release request initiated by eNodeB.

f) EutranCell

g) Valid for packet switched traffic

h) EPS
	2nd Modified Section End


	3rd Modified Section


4.2.2.5
Number of SAE Bearers failed to release
a) This measurement provides the number of SAE Bearers failed to release. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER RELEASE COMPLETE message, each SAE Bearer failed to release is added to the relevant measurement per cause, the possible causes are derived from those included in TS 36.413 [9] and are equal to { protocol cause, other}. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to release. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form SAEB.NbrFailRel.Cause
where Cause identifies the cause resulting in the SAE Bearer release failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
	3rd Modified Section End


	4th Modified Section


4.2.3.3
Number of SAE Bearers failed to modify the QoS parameter
a) This measurement provides the number of SAE Bearers failed to be modified the QoS parameter. The measurement is split into subcounters per failure cause.
b) CC

c) On transmission by the eNodeB of a SAE BEARER MODIFY RESPONSE message, each SAE Bearer failed to modify the QoS parameter is added to the relevant measurement per cause, the possible causes are derived from those included in TS 36.413 [9] and are equal to { radio resources not available, other radio network layer cause, transport layer cause, protocol cause, other}. The sum of all supported per cause measurements shall equal the total number of SAE Bearers failed to modify the QoS parameter. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.
d) Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e) The measurement name has the form SAEB.NbrFailModQoS.Cause
where Cause identifies the cause resulting in the SAE Bearer Modify failure.
f) EutranCell
g) Valid for packet switched traffic

h) EPS
	4th Modified Section End


�Update with 8.4.0 IE.
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