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1 Introduction

In last RAN3 meeting, principle on handling of multiple trace messages were discussed and achieved the below common understanding:
Based on the description in TS32.422 and TS38.413, NG-RAN node should start the new Trace session when it receives the second activation request of a Trace Session whose TR is different with the existing one.
The open issue is to further discuss 

Discuss whether NG-RAN node should deactivate the first trace session immediately after it receive the second trace activation message or deactivate before handover procedure.

Another issue discussed in the last meeting is if the principle is also applied for the multiple MDT configuration. Companies has different views on whether the NG-RAN node would initiate the MDT as requested by the second trace activation request procedure and deactivate the existing MDT configuration. Therefore another open issue is about the multiple MDT configuration. 

Discuss the behaviour of NG-RAN node if multiple MDT configurations are received.

In the following, the above open issues are discussed. 
2 Discussion
When to deactivate the old trace session
The common understanding about the NG-RAN behaviour when the NG-RAN receiving multiple trace session is Based on the description in TS32.422 and TS38.413, NG-RAN node should start the new Trace session when it receives the second activation request of a Trace Session whose TR is different with the existing one.
Based on the above common understanding, the NG-RAN shall active the new trace session if a second trace configuration is received. The only choice for the NG-RAN is to deactivate the old session, there is no other choice. Since only one TR/TRSR can be propagated in the NG and Xn handover and the NG-RAN shall active the new trace session when the NG-RAN receives the new trace session. When to deactivate the old session is the open issue as showed in the introduction and the open issue should be discussed further in this meeting. 
We are all aware from the stage 2 description, there is one general description about the NG-RAN behaviour which is quoted in below: There can only be one Trace Recording Session Reference per Trace Reference at one given time for a UE trace session. So there shall be only one TR/TRSR to be propagated during NG and Xn handover.
Taking the AMF as the example to explain the trace start/stop mechanism in CN node, the AMF stars a Trace Recording Session after the reception of a Trace Session Activation message and if any of the defined start triggering events occur. Triggering events defines when to start a Trace Recording Session and which message shall be recorded first, when to stop a Trace Recording Session and which message shall be recorded last respectively. i.e. For a trace session in the AMF, there may be multiple Trace Record Sessions per TR. A new TRSR is initiated when the start triggering fulfils. The TRSR is stopped when the stop triggering fulfils. Start triggering and stop trigger are defined in triggering events. Below table shows an example for the triggering events in the AMF.

	AMF
	Start triggering events
	Stop triggering events

	UE initiated Registration Procedure
	NAS Registration Request message from the UE
	Sending of Registration Accept

Receipt of Registration Complete

	UE initiated Service Request Procedure
	NAS message from the UE
	Optional Service Accept

	N2 or Xn Handover
	Reception of N2 Path Switch Request message from source NG-RAN
	Sending of N2 Path Switch Request Ack message to target NG-RAN

	UE initiated Deregistration Procedure
	NAS Deregistration Request message from the UE
	Sending of Deregistration Accept

	Network initiated Deregistration Procedure
	AMF timer or UDM request
	Receipt of Deregistration Accept

	UE mobility from EPC
	Receipt of N26 Forward Relocation request
	Sending of N26 Forward Relocation response

	UE mobility to EPC
	Receipt of N2 HO Request to E-UTRAN
	Receipt of Nudm_UECM_DeregistrationNotification


Table 1: Triggering events in AMF
But it is also noted in a NG-RAN node the Trace Recording Session will always be the same as the Trace Session as there is no triggering events are defined in the NG-RAN node. Also because there is no triggering events in the NG-RAN, the trace stop mechanism is different in the AMF and in the NG-RAN. In the AMF, when the AMF receives a deactivation request message, the AMF may stop the ongoing trace record session immediately or at any time until the occurrence of an appropriate stop triggering event. But there is no stop triggering event defined in trace session (or trace record session, they are same) in the NG-RAN, that is, when a deactivation message is received by the NG-RAN, the NG-RAN shall always stop the ongoing trace session immediately. This deactivation/stop behaviour is also described in TS32.422 in the section for NG-RAN stopping mechanism. 

[image: image1.emf]TRSR1 TRSR2

Trace session in AMF

triggering events

Starts

triggering events

Ends

Trace Session in RAN

Trace Deactivate 

message

Trace Start

message

triggering events

Starts

triggering events

Ends

 Figure 1: Trace session start/stop in AMF and NG-RAN
Another aspect is Trace Start or Trace Deactivate message is sent from the AMF to the NG-RAN. When a new TRSR session is triggered in the AMF, the AMF may send a Trace Start to the NG-RAN. When the TRSR session is stopped in the AMF, the AMF may send the Trace Deactivate message to the NG-RAN. We think Trace Start or Trace Deactivate message is well controlled by the AMF (by the OAM). It is not a common case that the AMF sends a new Trace Start message without Deactivate the old session. 
Referring to the above discussion, based on the understanding that multiple trace start message is not a common case, and based on the stage 2 description that there is only one TRSR per TR, and TRSR is always same as TR in NG-RAN, also considering the NG-RAN shall stopped the old trace session immediately when deactivation message is received, we conclude when the NG-RAN receives the second activation request of a Trace Session whose TR is different with the existing one, the NG-RAN shall stop the old session immediately. It is the existing mechanism for the NG-RAN to stop the old session. 
Proposal 1: When the NG-RAN receives the second activation request of a Trace Session whose TR is different with the existing one, the NG-RAN shall stop the old session immediately.
Proposal 2: How to stop the old session follows the mechanism described in stage 2 TS.
Behaviour of NG-RAN node if multiple MDT configurations 

MDT configuration is included in Trace Activation IE. Last meeting we discussed if the agreed principle for multiple trace activation is applied to MDT. i.e. if NG-RAN node receives a second MDT configuration whose TR is different with the existing one, then the NG-RAN node would initiate the MDT as requested by the second one and deactivate the existing MDT configuration. Same as trace, it is not supported to transfer two MDT configurations during HO procedure. While the MDT is different from trace since MDT has immediate MDT type and logged MDT type. In the last meeting, a table summarized all the cases is provided by the moderator but due to lack of time, there is no common understanding on how to handle it in the NG-RAN in different cases.
If the second MDT type is same as the first one, the new configuration will replace the old configuration. e.g. if a logged MDT is configured, no matter it is transmitted to the UE or not, when the NG-RAN receives another logged MDT configuration, the old configuration will replaced by the new one. Of course it shall follow the principle in which the management MDT shouldn’t overwrite the signalling MDT.
If the second MDT configuration is for a different MDT type, taking the first type is logged MDT and the second type is immediate MDT as example. There are two cases: first case is the logged MDT is configured to the UE, the NG-RAN initiates the procedure to UE in RRC Connected by sending LoggedMeasurementConfiguration message, which is used to transfer configuration parameters for Logged MDT. This is a unidirectional RRC signalling procedure. A release operation for logged measurement configuration in the UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance in case a duration timer stopping or expiration condition is met. Immediate MDT and Logged MDT are separately handled in RRC. There is no restriction to have both immediate and logged MDT in UE. There is a scenario that the immediate MDT may be measured by the NG-RAN node, UE even doesn’t know there is an immediate MDT running in the NG-RAN node.
The second case is the logged MDT hasn’t been configured to the UE and the NG-RAN receives the immediate MDT. Unfortunately, a handover occurred simultaneously. This is rare case. Since only one MDT configuration can be transferred to the target, in this case, the second MDT configuration will be failed. The NG-RAN will send Trace Failure indication to the CN. This behaviour is already supported in stage 2 TS and stage 3 TS.

In summary, our understanding is it allows to run immediate MDT and logged MDT at the same time, since the configuration procedure is separated and MDT measurement is for different UE state. While if two MDT measurements with the same type is received, the new one will replace the old one. Existing specification is already clear and no further clarification is needed. 
For the summary table provided in the last meeting, our opinion is showed in last column. 

	
	First Trace Activation request 
	Second Trace Activation Request 
	Behaviour of NG-RAN node
	MDT configuration in UE side
	Our understanding to the NG-RAN behaviour in column 4 

	Case 1
	Request to activate Immediate MDT1
	Request to activate Immediate MDT2
	Deactivate the first immediate MDT and activate the second immediate MDT
	Only the second immediate MDT is active
	Agree

New configuration will replace the old configuration.

	Case 2
	Request to activate Immediate MDT
	Request to activate log MDT
	Deactivate the first immediate MDT and activate the second log MDT
	Only the log MDT is active and the immediate MDT is deactivated
	Keep both

	Case 3A
	Request to activate log MDT1 and the log MDT1 has already been configured to UE
	Request to activate log MDT2
	Activate the second log MDT

(Note: It is assumed that no need to keep the first log MDT in NG-RAN node after the first log MDT is configured to UE)
	Only the second log MDT is active
	Agree

New configuration will replace the old configuration.

	Case 3B
	Request to activate log MDT1 and the log MDT1 is not configured to UE
	Request to activate log MDT2
	Deactivate the first log MDT and activate the second log MDT
	Only the second log MDT is active
	Agree
New configuration will replace the old configuration.

	Case 4A
	Request to activate log MDT and the log MDT has already been configured to UE
	Request to activate immediate MDT
	Activate the second immediate MDT

(Note: It is assumed that no need to keep the first log MDT in NG-RAN node after the first log MDT is configured to UE)
	Both log MDT and immediate MDT are active
	Keep both

	Case 4B
	Request to activate log MDT and the log MDT is not configured to UE
	Request to activate immediate MDT
	Deactivate the first log MDT and activate the second immediate MDT
	Only immediate MDT is active
	Keep both


Proposal 3: Existing specification allows to run immediate MDT and logged MDT at the same time.
3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: When the NG-RAN receives the second activation request of a Trace Session whose TR is different with the existing one, the NG-RAN shall stop the old session immediately.
Proposal 2: How to stop the old session follows the mechanism described in stage 2 TS.
Proposal 3: Existing specification allows to run immediate MDT and logged MDT at the same time.
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