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	1st Modification



	Content introduced by CR 0286 (S5-182076)



4.1.1.9	NG-RAN activation mechanisms
In NG-RAN the Management Based Trace Activation can be fulfilled with the NG-RAN Cell Traffic trace functionality. In this case the Trace Session Activation is done to one or a list NG-RAN cells within one NG-RAN node, where Trace Session is activated.
The following trace control and configuration parameters of the Trace Session are received by NG-RAN node in the Trace Session activation message from the management system:
-	Trace Reference
-	Trace Depth
-	NG-RAN cells list 
-	List of interfaces for NG-RAN node 
-	IP address of Trace Collection Entity
When NG-RAN node receives the Trace Session Activation message from the management system for a given or a list of NG-RAN cell(s) the NG-RAN node shall start a Trace Session for the given or list of NG-RAN cell(s).
Editor's note: NG-RAN activation mechanisms for area-based MDT are FFS

	End of content introduced by CR 0286



In NG-RAN deployments with NG-RAN node split into gNB-CU and gNB-DU, the Management Based Trace Activation can be made to either gNB-CU or to gNB-DU or to both gNB-CU and gNB-DU.

	End of 1st Modification




	2nd Modification



	Content introduced by CR 0288 (S5-182078)



4.1.2.16	NG-RAN activation mechanisms
Editor's note: NG-RAN activation mechanisms for MDT are FFS
The Trace Session should be activated in in an NG-RAN node when the NG-RAN node receives the TRACE START, INITIAL CONTEXT SETUP REQUEST or HANDOVER REQUEST message with the IE Trace Activation from the AMF and if some activities have been started on the interfaces that have been requested to be traced.
If the subscriber or equipment which is traced makes a handover to a target NG-RAN node using the Xn interface, the source NG-RAN node should propagate the trace control and configuration parameters further to the target NG-RAN node by using the HANDOVER REQUEST message. When the target NG-RAN node receives the HANDOVER REQUEST message it should immediately start a Trace Session according to the trace control and configuration parameters received in the HANDOVER REQUEST message.
If the subscriber or equipment being traced at the old NG-RAN node has been sent to RRC_INCTIVE and then establishes RRC Connection to a new NG-RAN node, the new NG-RAN node initiates the Retrieve UE Context procedure using Xn interface. The old NG-RAN node should propagate the trace control and configuration parameters further to the new NG-RAN node by using the RETRIEVE UE CONTEXT RESPONSE message. When the new NG-RAN node receives the RETRIEVE UE CONTEXT RESPONSE message it should immediately start a Trace Session according to the trace control and configuration parameters received in the RETRIEVE UE CONTEXT RESPONSE message. 
If the subscriber or equipment which is traced makes a handover to a target NG-RAN node using the NG interface, it is the AMF's responsibility to propagate the trace control and configuration parameters to the target NG-RAN node.
If the tracing shall continue also after the relocation has been performed, the 5GC Trace Start procedure shall be re-initiated from the 5GC towards the future NG-RAN node after the Relocation Resource Allocation procedure has been executed successfully.
The TRACE START, INITIAL CONTEXT SETUP REQUEST or HANDOVER REQUEST message that is received from the AMF contains the following information:
-	Trace Reference and Trace Recording Session Reference
-	List of interfaces for NG-RAN node
-	Trace Depth
-	IP address of Trace Collection Entity
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, the NG-RAN node shall not activate a new Trace Session and the existing Trace Session will not be impacted. See clause 4.2.3.12 for the conditions on whether or not the Trace Recording Session should be started.
If the Trace Reference is the same as an existing Trace Session for different subscriber(s) or equipment(s), the NG-RAN node shall not activate a new Trace Session, and the NG-RAN node shall not start a new Trace Recording Session.
If the NG-RAN node is not able to activate the trace session due to ongoing handover of the UE to another NG-RAN node, the NG-RAN node shall inform the AMF with the TRACE FAILURE INDICATION message using NG interface.

	End of content introduced by CR 0288



In NG-RAN deployments with NG-RAN node split into gNB-CU and gNB-DU, the gNB-CU shall forward the IE Trace Activation received in the TRACE START or HANDOVER REQUEST message from AMF to gNB-DU using the F1 TRACE START message, and forward the IE Trace Activation received in the INITIAL CONTEXT SETUP REQUEST message from AMF to gNB-DU using the F1 UE CONTEXT SETUP REQUEST message.
If the gNB-DU is not able to activate the trace session due to an interaction with a handover procedure, the gNB-DU shall inform the gNB-CU with the TRACE FAILURE INDICATION message using F1 interface. Upon reception of the TRACE FAILURE INDICATION message from the gNB-DU, the gNB-CU node shall inform the AMF with the TRACE FAILURE INDICATION message using NG interface.
Editor's note: the signalling trace activation/deactivation procedures for F1 are currently being specified in TS 38.473. The details of interactions between gNB-CU and gNB-DU may need to be re-visited.

	End of 2nd Modification




	3rd Modification



	Content introduced by CR 0290 (S5-182080)



4.1.4.12	NG-RAN deactivation mechanisms
There are two different events that deactivate a Trace Session:
1.	When NG-RAN node receives the DEACTIVATE TRACE message using NG interface, it shall deactivate the Trace Session for the indicated Trace Reference.
2.	When the NG-RAN node releases the UE context the Trace Recording Session shall be stopped and the Trace Session is deactivated at the NG-RAN node.
If the NG-RAN node is not able to deactivate the trace session due to ongoing handover of the UE to another NG-RAN node, the NG-RAN node shall inform the AMF with the TRACE FAILURE INDICATION message using NG interface.
Editor's note: NG-RAN deactivation mechanisms for MDT are FFS

	End of content introduced by CR 0290



In NG-RAN deployments with NG-RAN node split into gNB-CU and gNB-DU, the gNB-CU shall forward the NG DEACTIVATE TRACE message received from AMF to gNB-DU using the F1 DEACTIVATE TRACE message. Upon reception of the DEACTIVATE TRACE message, the gNB-DU shall shall deactivate the Trace Session for the indicated Trace Reference.
If the gNB-DU is not able to deactivate a Trace Session due to an interaction with a handover procedure, the gNB-DU shall inform the gNB-CU with the TRACE FAILURE INDICATION message using F1 interface. Upon reception of the TRACE FAILURE INDICATION message from the gNB-DU, the gNB-CU node shall inform the AMF with the TRACE FAILURE INDICATION message using NG interface.
Editor's note: the signalling trace activation/deactivation procedures for F1 are currently being specified in TS 38.473. The details of interactions between gNB-CU and gNB-DU may need to be re-visited.

	End of 3rd Modification




	4th Modification



	Content introduced by CR 0291 (S5-182081)



4.2.2.10	NG-RAN starting mechanism
In NG-RAN, after the Cell Traffic Trace has been activated in the monitored cell(s), the NG-RAN node shall start a Trace Recording Session for new call(s)/session(s) and for already existing call(s)/session(s) (events for existing call(s)/session(s) are not required to be recorded prior to the activation of the cell traffic trace). When the NG-RAN node starts a Trace Recording Session it shall allocate a Trace Recording Session Reference (TRSR) for the given call or session. The NG-RAN node shall send the allocated Trace Recording Session Reference, and the Trace Reference and the Trace Collection Entity address in the CELL TRAFFIC TRACE message to the AMF via the NG connection. 
When AMF receives this new NG signalling message containing the Trace Recording Session Reference (TRSR) and Trace Reference (TR), the AMF shall look up the SUPI/IMEI(SV) of the given call from its database and shall send the SUPI/IMEI(SV) numbers together with the Trace Recording Session Reference and Trace Reference to the Trace Collection Entity. 
When several PLMNs are supported in the RAN, for starting Trace the NG-RAN node shall only select UEs where the pLMNTarget = selectedPLMN-Identity that the UE includes in RRCConnectionSetup message 3GPP TS 38.331 [x3].
Editor's note: RRC connection establishment specification in TS 38.331 is targeted for completion in June 2018
The format of the file sent to the TCE from the AMF is defined in 3GPP TS 32.423, clause A.2.2.
The figure 4.2.2.10.1 illustrates the procedure.
[image: Generated by PlantUML]
Figure 4.2.2.10.1
Editor's note: NG-RAN starting mechanisms for MDT are FFS

	End of content introduced by CR 0291



In NG-RAN deployments with NG-RAN node split into gNB-CU and gNB-DU, after the Cell Traffic Trace has been activated in the monitored cell(s), the gNB-DU shall start a Trace Recording Session for new call(s)/session(s) and for already existing call(s)/session(s) (events for existing call(s)/session(s) are not required to be recorded prior to the activation of the cell traffic trace). When the gNB-DU starts a Trace Recording Session it shall allocate a Trace Recording Session Reference (TRSR) for the given call or session. The gNB-DU shall send the allocated Trace Recording Session Reference, and the Trace Reference and the Trace Collection Entity address in the CELL TRAFFIC TRACE message to the gNB-CU via the F1 connection. Upon receiving the CELL TRAFFIC TRACE message from the gNB-DU, the gNB-CU shall forward it to the AMF via the NG connection.
The figure 4.2.2.10.2 illustrates the procedure.
[image: ]
Figure 4.2.2.10.2

	End of 4th Modification




	5th Modification



	Content introduced by CR 0292 (S5-182082)



4.2.3.12	NG-RAN starting mechanism
In a NG-RAN node the Trace Recording Session will always be the same as the Trace Session as no triggering events are defined in NG-RAN node. 
Tracing starts immediately at NG-RAN node upon reception of the trace control and configuration parameters Trace Activation IE). The NG-RAN node may not start a Trace Recording Session if there are insufficient resources available for the recording, however, the NG-RAN node shall store the trace control and configuration parameters, and forward these parameters when the UE handovers to other NG-RAN nodes over Xn or when other NG-RAN node retrieves the UE Context over Xn.
The Trace Recording Session shall be started at the NG-RAN node when it receives trace control and configuration parameters via one of the following messages:
1. via an INITIAL CONTEXT SETUP REQUEST message over NG from the AMF
2. via a TRACE START message over NG from the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection will be established as part of the Trace Start procedure.
3. via an NG HANDOVER REQUEST message from the target AMF as part of intra/inter-AMF handover procedures via NG.
4. via an Xn HANDOVER REQUEST message from a source NG-RAN node as part of inter-NG-RAN node handover procedures via Xn
5. via an Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node after been sent to RRC_INCTIVE and then establishing RRC Connection to a new NG-RAN node
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.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the NG-RAN node shall not start a new Trace Recording Session and shall continue with the existing trace session and ignore the second request.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is not the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the NG-RAN node shall continue with the existing trace session and ignore the second request. 
Editor's note: NG-RAN starting mechanisms for MDT are FFS

	End of content introduced by CR 0292



In NG-RAN deployments with NG-RAN node split into gNB-CU and gNB-DU, the Trace Recording Session will always be the same as the Trace Session as no triggering events are defined in gNB-CU and gNB-DU.
Tracing starts immediately at gNB-CU and gNB-DU upon reception of the trace control and configuration parameters Trace Activation IE). The gNB-CU and gNB-DU may not start a Trace Recording Session if there are insufficient resources available for the recording, however, the gNB-CU and gNB-DU shall store the trace control and configuration parameters, and forward these parameters when the UE handovers to other NG-RAN nodes over Xn or when other NG-RAN node retrieves the UE Context over Xn.
The Trace Recording Session shall be started at the gNB-CU when it receives trace control and configuration parameters via one of the following messages:
1. via an INITIAL CONTEXT SETUP REQUEST message over NG from the AMF
2. via a TRACE START message over NG from the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection will be established as part of the Trace Start procedure.
3. via an NG HANDOVER REQUEST message from the target AMF as part of intra/inter-AMF handover procedures via NG.
4. via an Xn HANDOVER REQUEST message from a source NG-RAN node as part of inter-NG-RAN node handover procedures via Xn
5. via an Xn RETRIEVE UE CONTEXT RESPONSE message from old NG-RAN node after been sent to RRC_INCTIVE and then establishing RRC Connection to a new NG-RAN node
The Trace Recording Session shall be started at the gNB-DU when it receives trace control and configuration parameters via one of the following messages:
1. via a CONTEXT SETUP REQUEST message over F1 from the gNB-CU
2. via a TRACE START message over F1 from the gNB-CU. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection will be established as part of the Trace Start procedure.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the gNB-CU and gNB-DU shall not start a new Trace Recording Session and shall continue with the existing trace session and ignore the second request.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is not the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the gNB-CU and gNB-DU shall continue with the existing trace session and ignore the second request.

	End of 5th Modification
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