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1
Decision/action requested

The group is asked to discuss the document and agree on the proposed principle.
2
References

[1] TS 32.422 “Telecommunication management; Subscriber and equipment trace; Trace control and configuration management” v10.0.0
[2] TS 32.423 “Telecommunication management; Subscriber and equipment trace; Trace data definition and management” v9.2.0
3
Rationale

Though SA5 agreed to reuse Trace procedure for UE based network performance measurement, there are some difference in detail procedure and process burden between such two similar procedures. It shall be analyzed on these differences, which may raise big difference in practise and may affect specifications requirements and implementations.
There are some confusion about the scalability of MDT. This contribution is to analyse the difference between trace and MDT. 
As UE based measurement management will reuse the activation mechanism of trace, for the effort activation of MDT and trace job, the system efforts will be similar.

After trace job is created, the main trace process is concentrated on each specified interfaces which may be related with all the network elements. But for a UE based measurement job, after the creation the main process may only related with UE and eNB. For other network elements, there will be very little efforts needed (only configuration propagation) with the inclusion of MDT function.
Example 1: Management based MDT

As shown in figure 1, it is the management based Trace and Trace recording activation procedure, see details in TS 32.422 clause 4.2.2.5 and clause 4.2.:
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Figure 1 Creating trace session and trace record session 

The trace activation parameters are as described in TS 32.423 clause 4.1 as follows:
“Interface name: Contains the name of the interface, where the IE is available.

Protocol name: Contains the protocol name on the interface, where the IE is available.

IE name: The name of the Information Element, which should be decoded. 

Message name(s): The name of the message(s), where the IE is included. 

Trace depth: Shows in which trace depth the IE should be recorded. It also classifies whether the IE is mandatory in the trace record or not (M, O or X: meaning described in the previous table)”
In Trace each signalling of all specified interfaces on each NEs must be monitored, and record related data when configured events/triggers happen. Here is an example of trace record content table on eNB corresponding to Trace procedure above, with specified minimum/medium trace depth described in TS 32.423, clause 4.13.
===========================Extract from TS 32.423 start=========================

(The maximum depth of trace means “recording entire signalling messages plus any vendor specific extensions to this definition, in encoded format”, as described in TS 32.422 clause 5.3. This is very much the heavy burden for all NEs)
Table 4.13.2 : trace record description for minimum and medium trace depth

	Interface name
	Prot.

name
	IE name
	Message name(s)
	Trace depth
	Notes

	
	
	
	
	Min
	Med
	

	Uu
	RRC
	Cs fallback indicator
	MOBILITY FROM EUTRA COMMAND
	M
	M
	TS 36.331

	
	
	CN domain
	PAGING
	M
	M
	TS 36.331

	
	
	S-TMSI
	PAGING
	M
	M
	TS 36.331

	
	
	ReestablishmentCause
	RRC CONNECTION REESTABLISHMENT REQUEST
	M
	M
	TS 36.331

	
	
	Wait time
	RRC CONNECTION REJECT
	M
	M
	TS 36.331

	
	
	Release Cause
	RRC CONNECTION RELEASE
	M
	M
	TS 36.331

	
	
	Redirection Information
	RRC CONNECTION RELEASE
	M
	M
	TS 36.331

	
	
	Establishment Cause
	RRC CONNECTION REQUEST
	M
	M
	TS 36.331

	
	
	Selected PLMN-Identity
	RRC CONNECTION SETUP COMPLETE
	M
	M
	TS 36.331

	
	
	RegisteredMME
	RRC CONNECTION SETUP COMPLETE
	M
	M
	TS 36.331

	
	
	Rat-Type
	UE CAPABILITY INFORMATION
	M
	M
	TS 36.331

	
	
	Measured Results
	MEASUREMENT REPORT
	X
	M
	TS 36.331

	
	
	CDMA2000-Type
	HANDOVER FROM EUTRA PREPARATION REQUEST
UL HANDOVER PREPARATION TRANSFER

UL INFORMATION TRANSFER
	M
	M
	TS 36.331

	
	
	Target RAT Type
	MOBILITY FROM EUTRA COMMAND
	M
	M
	TS 36.331

	S1
	S1AP
	E-RAB ID
	All messages where it is present
	M
	M
	TS 36.413

	
	
	E-RAB Level QoS Parameters
	E-RAB SETUP REQUEST

E-RAB MODIFY REQUEST

INITIAL CONTEXT SETUP REQUEST
	M
	M
	TS 36.413

	
	
	Cause
	INITIAL CONTEXT SETUP FAILURE

UE CONTEXT RELEASE REQUEST

UE CONTEXT RELEASE COMMAND

UE CONTEXT MODIFICATION FAILURE

HANDOVER REQUIRED

HANDOVER PREPARATION FAILURE

HANDOVER REQUEST

HANDOVER FAILURE

HANDOVER CANCEL

PATH SWITCH REQUEST FAILURE

NAS NON DELIVERY INDICATION
	M
	M
	TS 36.413

	
	
	Handover Type
	HANDOVER REQUIRED

HANDOVER COMMAND
HANDOVER REQUEST
	M
	M
	TS 36.413

	
	
	E-UTRAN CGI
	HANDOVER NOTIFY
PATH SWITCH REQUEST

INITIAL UE MESSAGE

UPLINK NAS TRANSPORT
	M
	M
	TS 36.413

	
	
	TAI
	HANDOVER NOTIFY

PATH SWITCH REQUEST

UPLINK NAS TRANSPORT
	M
	M
	TS 36.413

	
	
	Target ID
	HANDOVER REQUIRED
	M
	M
	TS 36.413

	
	
	CDMA2000 HO Status
	DOWNLINK S1 CDMA2000 TUNNELING
	M
	M
	TS 36.413

	
	
	CDMA2000 RAT Type
	DOWNLINK S1 CDMA2000 TUNNELING
UPLINK S1 CDMA2000 TUNNELING
	M
	M
	TS 36.413

	
	
	CDMA2000 Sector ID
	UPLINK S1 CDMA2000 TUNNELING
	M
	M
	TS 36.413

	
	
	CDMA2000 HO Required Indication
	UPLINK S1 CDMA2000 TUNNELING
	M
	M
	TS 36.413

	X2
	X2AP
	E-RAB id
	All messages where it is present
	M
	M
	TS 36.423

	
	
	E-RAB Level QoS
	HANDOVER REQUEST
	M
	M
	TS 36.423

	
	
	Cause
	HANDOVER REQUEST

HANDOVER PREPARATION FAILURE

HANDOVER CANCEL
	M
	M
	TS 36.423

	
	
	Target Cell ID
	HANDOVER REQUEST
	M
	M
	TS 36.423

	
	
	GUMMEI
	HANDOVER REQUEST
	M
	M
	TS 36.423

	
	
	UE History Information
	HANDOVER REQUEST
	M
	M
	TS 36.423


===========================Extract from TS 32.423 end=========================
Example 2: Signalling based MDT

As shown in figure 2, it is the signalling based Trace and Trace recording activation procedure, see details in TS 32.422 clause 4.2.5.2:
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Figure 2 Create/stop trace & trace record session procedure
For SGSN, the Minimum level of detail shall be supported. 

	Interface name
	Prot.

name
	IE name
	Message name(s)
	Trace depth
	Notes

	
	
	
	
	Min
	Med
	

	Iu
	SM
	Requested QoS/Requested new QoS
	Activate PDP context request

ACTIVATE SECONDARY PDP CONTEXT REQUEST

modify PDP context request
	M
	M
	TS 24.008

	
	
	Requested PDP address
	Activate PDP context request
	M
	M
	TS 24.008

	
	
	Access point name
	Activate PDP context request

request PDP context activation
	M
	M
	TS 24.008

TS 23.003

	
	
	Negotiated QoS/New QoS
	Activate PDP context Accept

Activate secondary PDP context Accept

modify PDP context request

modify PDP context accept
	M
	M
	TS 24.008

	
	
	PDP Address
	Activate PDP context Accept

modify PDP context request
	M
	M
	TS 24.008

	
	
	SM cause
	Activate PDP context reject

Activate SECONDARY PDP context reject

request PDP context ACTIVATION reject

MODIFY PDP context reject

deactivate PDP context request

SM STATUS
	M
	M
	TS 24.008

	
	
	Offered PDP address
	request PDP context activation
	M
	M
	TS 24.008

	Iu
	MM
	MS network capability
	ATTACH REQUEST

ROUTING AREA UPDATE REQUEST
	M
	M
	TS 24.008

	
	
	Attach type
	ATTACH REQUEST
	M
	M
	TS 24.008

	
	
	IMSI
	ATTACH REQUEST
	M
	M
	TS 24.008

	
	
	MS Radio Access capability
	ATTACH REQUEST

ROUTING AREA UPDATE REQUEST
	M
	M
	TS 24.008

	
	
	Attach result
	ATTACH ACCEPT
	M
	M
	TS 24.008

	
	
	Routing area identification
	ATTACH ACCEPT

ROUTING AREA UPDATE REQUEST

ROUTING AREA UPDATE ACCEPT
	M
	M
	TS 24.008

	
	
	GMM cause
	ATTACH ACCEPT

ATTACH REJECT

DETACH REQUEST

AUTHENTICATION AND CIPHERING FAILURE

ROUTING AREA UPDATE ACCEPT

ROUTING AREA UPDATE REJECT

GMM STATUS
	M
	M
	TS 24.008

	
	
	Detach type
	DETACH REQUEST
	M
	M
	TS 24.008

	
	
	Mobile identity
	AUTHENTICATION AND CIPHERING RESPONSE

IDENTITY RESPONSE

ROUTING AREA UPDATE ACCEPT
	M
	M
	TS 24.008

	
	
	Update type
	ROUTING AREA UPDATE REQUEST
	M
	M
	TS 24.008

	
	
	Update result
	ROUTING AREA UPDATE ACCEPT
	M
	M
	TS 24.008

	Iu
	SMS
	TP‑Originating‑Address
	SMS‑DELIVER
	M
	M
	TS 23.040

	
	
	TP‑Service‑Centre‑Time‑Stamp
	SMS‑DELIVER

SMS‑SUBMIT‑REPORT

SMS‑STATUS‑REPORT
	M
	M
	TS 23.040

	
	
	TP‑Failure‑Cause
	SMS‑DELIVER‑REPORT

SMS‑SUBMIT‑REPORT
	M
	M
	TS 23.040

	
	
	TP‑Destination‑Address
	SMS‑SUBMIT

SMS‑COMMAND
	M
	M
	TS 23.040

	
	
	TP‑Recipient‑Address
	SMS‑STATUS‑REPORT
	M
	M
	TS 23.040

	Gn
	GTP
	IMSI
	Create PDP Context Request

Update PDP Context Request

PDU Notification Request

Identification Response

SGSN Context Request

Forward Relocation Request

Relocation Cancel Request

MBMS Notification Request

Create MBMS Context Request

Update MBMS Context Request

Delete MBMS Context Request
	M
	M
	TS 29.060

	
	
	RAI
	Create PDP Context Request

Update PDP Context Request

Identification Request

SGSN Context Request

Create MBMS Context Request

Update MBMS Context Request
	M
	M
	TS 29.060

	
	
	End User Address
	Create PDP Context Request

Create PDP Context Response

Update PDP Context Request

PDU Notification Request

PDU Notification Reject Request

MBMS Notification Request

MBMS Notification Reject Request

Create MBMS Context Request

Delete MBMS Context Request

MBMS Registration Request

MBMS De-registration Request

MBMS Session Start Request

MBMS Session Stop Request
	M
	M
	TS 29.060

	
	
	Access Point Name
	Create PDP Context Request

PDU Notification Request

PDU Notification Reject Request

MBMS Notification Request

MBMS Notification Reject Request

Create MBMS Context Request

Delete MBMS Context Request

MBMS Registration Request

MBMS De-registration Request

MBMS Session Start Request

MBMS Session Stop Request
	M
	M
	TS 29.060

	
	
	SGSN Address for signalling
	Create PDP Context Request

Update PDP Context Request

Identification Request

SGSN Context Request

SGSN Context Response

Forward Relocation Request

Forward Relocation Response

Create MBMS Context Request

Update MBMS Context Request
	M
	M
	TS 29.060

	
	
	SGSN Address for user traffic
	Create PDP Context Request

Update PDP Context Request

SGSN Context Acknowledge

MBMS Session Start Response
	M
	M
	TS 29.060

	
	
	MSISDN
	Create PDP Context Request

Create MBMS Context Request
	M
	M
	TS 29.060

	
	
	Quality of Service Profile
	Create PDP Context Request

Create PDP Context Response

Update PDP Context Request

Update PDP Context Response

MBMS Session Start Request
	M
	M
	TS 29.060

	
	
	RAT Type
	Create PDP Context Request

Update PDP Context Request
	M
	M
	TS 29.060

	
	
	IMEI(SV)
	Create PDP Context Request
	M
	M
	TS 29.060

	
	
	User Location Information
	Create PDP Context Request

Update PDP Context Request
	M
	M
	TS 29.060

	
	
	Cause
	Create PDP Context Response

Update PDP Context Response

Delete PDP Context Response

PDU Notification Response

PDU Notification Reject Request

PDU Notification Reject Response

Identification Response

SGSN Context Response

SGSN Context Acknowledge

Forward Relocation Response

Relocation Cancel Response

Forward Relocation Complete Acknowledge

Forward SRNS Context Acknowledge

MBMS Notification Response

MBMS Notification Reject Request

MBMS Notification Reject Response

Create MBMS Context Response

Update MBMS Context Response

Delete MBMS Context Response

MBMS Registration Response

MBMS De-Registration Response

MBMS Session Start Response

MBMS Session Stop Response
	M
	M
	TS 29.060

	
	
	GGSN Address for Control Plane
	Create PDP Context Response

Update PDP Context Response

PDU Notification Request

MBMS Notification Request

Create MBMS Context Response

Update MBMS Context Response
	M
	M
	TS 29.060

	
	
	GGSN Address for user traffic
	Create PDP Context Response

Update PDP Context Response
	M
	M
	TS 29.060

	
	
	GSN Address
	Error Indication
	M
	M
	TS 29.060

	
	
	SGSN Number
	SGSN Context Request

Forward Relocation Response
	M
	M
	TS 29.060

	
	
	MBMS UE Context
	SGSN Context Response

Forward Relocation Request
	M
	M
	TS 29.060

	
	
	RANAP Cause
	Forward Relocation Request

Forward Relocation Response
	M
	M
	TS 29.060

	
	
	Target Identification
	Forward Relocation Request
	M
	M
	TS 29.060

	Gs
	BSSAP+
	IMSI
	BSSAP+-ALERT-ACK

BSSAP+-ALERT-REJECT

BSSAP+-ALERT-REQUEST

BSSAP+-DOWNLINK-TUNNEL-REQUEST

BSSAP+-GPRS-DETACH-ACK

BSSAP+-GPRS-DETACH-INDICATION

BSSAP+-IMSI-DETACH-ACK

BSSAP+-IMSI-DETACH-INDICATION

BSSAP+-LOCATION-UPDATE-ACCEPT

BSSAP+-LOCATION-UPDATE-REJECT

BSSAP+-LOCATION-UPDATE-REQUEST

BSSAP+-MOBILE-STATUS

BSSAP+-MS-ACTIVITY-INDICATION

BSSAP+-MS-UNREACHABLE

BSSAP+-PAGING-REJECT

BSSAP+-PAGING-REQUEST

BSSAP+-TMSI-REALLOCATION-COMPLETE

BSSAP+-UPLINK-TUNNEL-REQUEST
	M
	M
	TS 29.018

	
	
	Gs Cause
	BSSAP+-ALERT-REJECT

BSSAP+-MOBILE-STATUS

BSSAP+-MS-UNREACHABLE

BSSAP+-PAGING-REJECT
	M
	M
	TS 29.018

	
	
	VLR number
	BSSAP+-DOWNLINK-TUNNEL-REQUEST

BSSAP+-PAGING-REQUEST

BSSAP+-RESET-ACK

BSSAP+-RESET-INDICATION
	M
	M
	TS 29.018

	
	
	SGSN number
	BSSAP+-GPRS-DETACH-INDICATION

BSSAP+-IMSI-DETACH-INDICATION

BSSAP+-LOCATION-UPDATE-REQUEST

BSSAP+-RESET-ACK

BSSAP+-RESET-INDICATION

BSSAP+-UPLINK-TUNNEL-REQUEST
	M
	M
	TS 29.018

	
	
	IMSI detach from GPRS service type
	BSSAP+-GPRS-DETACH-INDICATION
	M
	M
	TS 29.018

	
	
	Cell global identity/ New CGI
	BSSAP+-GPRS-DETACH-INDICATION

BSSAP+-IMSI-DETACH-INDICATION

BSSAP+-LOCATION-UPDATE-REQUEST

BSSAP+-MS-ACTIVITY-INDICATION

BSSAP+-TMSI-REALLOCATION-COMPLETE
	M
	M
	TS 29.018

	
	
	Service area identification /New SAI
	BSSAP+-GPRS-DETACH-INDICATION

BSSAP+-IMSI-DETACH-INDICATION

BSSAP+-LOCATION-UPDATE-REQUEST

BSSAP+-MS-ACTIVITY-INDICATION

BSSAP+-TMSI-REALLOCATION-COMPLETE
	M
	M
	TS 29.018

	
	
	Detach type
	BSSAP+-IMSI-DETACH-INDICATION
	M
	M
	TS 29.018

	
	
	Reject cause
	BSSAP+-LOCATION-UPDATE-REJECT
	M
	M
	TS 29.018

	
	
	Update type
	BSSAP+-LOCATION-UPDATE-REQUEST
	M
	M
	TS 29.018

	
	
	LAI/Old LAI
	BSSAP+-LOCATION-UPDATE-ACCEPT

BSSAP+-LOCATION-UPDATE-REQUEST

BSSAP+-PAGING-REQUEST
	M
	M
	TS 29.018

	
	
	IMEISV
	BSSAP+-LOCATION-UPDATE-REQUEST
	M
	M
	TS 29.018

	
	
	Erroneous message
	BSSAP+-MOBILE-STATUS
	M
	M
	TS 29.018

	Gr
	MAP
	IMSI
	MAP_CANCEL_LOCATION

MAP_PURGE_MS

MAP_UPDATE_GPRS_LOCATION

MAP_NOTE_MM_EVENT

MAP-INSERT-SUBSCRIBER-DATA

MAP-DELETE-SUBSCRIBER-DATA

MAP-READY-FOR-SM
	M
	M
	TS 29.002

	
	
	Cancellation Type
	MAP_CANCEL_LOCATION
	M
	M
	TS 29.002

	
	
	User error
	Every message where it appears
	M
	M
	TS 29.002

	
	
	Provider error
	Every message where it appears
	M
	M
	TS 29.002

	
	
	Location Information for GPRS
	MAP_NOTE_MM_EVENT
	M
	M
	TS 29.002

	
	
	MSISDN
	MAP-INSERT-SUBSCRIBER-DATA
	M
	M
	TS 29.002

	
	
	Alert Reason
	MAP-READY-FOR-SM
	M
	M
	TS 29.002

	Gd
	
	SM RP OA
	MAP-MO-FORWARD-SHORT-MESSAGE

MAP-MT-FORWARD-SHORT-MESSAGE
	M
	M
	TS 29.002

	
	
	SM RP DA
	MAP-MO-FORWARD-SHORT-MESSAGE

MAP-MT-FORWARD-SHORT-MESSAGE
	M
	M
	TS 29.002

	
	
	IMSI
	MAP-MO-FORWARD-SHORT-MESSAGE
	M
	M
	TS 29.002

	
	
	More Messages To Send
	MAP-MT-FORWARD-SHORT-MESSAGE
	M
	M
	TS 29.002

	Gf
	
	IMEI(SV)
	MAP_CHECK_IMEI
	M
	M
	TS 29.002

	
	
	Equipment status
	MAP_CHECK_IMEI
	M
	M
	TS 29.002

	
	
	User error
	Every message where it appears
	M
	M
	TS 29.002

	
	
	Provider error
	Every message where it appears
	M
	M
	TS 29.002

	Iu
	RANAP
	RAB ID
	RAB ASSIGNMENT REQUEST

RAB ASSIGNMENT RESPONSE

RAB RELEASE REQUEST

IU RELEASE COMPLETE

RELOCATION REQUEST

RELOCATION REQUEST ACKNOWLEDGE

RELOCATION COMMAND
	M
	M
	TS 25.413

	
	
	Cause
	RAB ASSIGNMENT REQUEST

RAB ASSIGNMENT RESPONSE

RAB RELEASE REQUEST

IU RELEASE REQUEST

IU RELEASE COMMAND

RELOCATION REQUIRED

RELOCATION REQUEST

RELOCATION REQUEST ACKNOWLEDGE

RELOCATION PREPARATION FAILURE

RELOCATION FAILURE

RELOCATION CANCEL

SECURITY MODE REJECT

LOCATION REPORT

ERROR INDICATION
	M
	M
	TS 25.413

	
	
	Source ID
	RELOCATION REQUIRED
	M
	M
	TS 25.413

	
	
	Target ID
	RELOCATION REQUIRED
	M
	M
	TS 25.413

	
	
	Paging Cause
	PAGING
	M
	M
	TS 25.413

	
	
	Permanent NAS UE Identity
	COMMON ID

PAGING

RELOCATION REQUEST
	M
	M
	TS 25.413

	
	
	Area Identity
	LOCATION REPORT
	M
	M
	TS 25.413

	
	
	Last Known Service Area
	LOCATION REPORT
	M
	M
	TS 25.413

	
	
	RAC
	INITIAL UE MESSAGE

DIRECT TRANSFER
	M
	M
	TS 25.413

	
	
	SAI
	INITIAL UE MESSAGE

DIRECT TRANSFER
	M
	M
	TS 25.413

	
	
	Global RNC-ID
	ERROR INDICATION
	M
	M
	TS 25.413


Discussion:

During the trace data collection process, all the related network elements(e.g. eNB, MME, SGSN etc.) shall always monitor the operator specified messages depends on the selection of traceDepth. But even operator specifies the minimum tracedepth, there are still many messages to be monitored.
From upper described, though it is minimum TraceDepth large amount of events and signalling messages of each interfaces shall be monitored and recorded. The monitoring and recording procedures in each related network elements  may be the main cost of trace implementation.
Compared with trace, the related network elements which involved in UE based measurement will not have such cost on continuous monitoring all related interfaces and recording interfaces related information during the MDT data collection process. 
Further more, normally there are no extra efforts needed in eNB except recording MDT data from UE when UE reports measurements MDT data to eNB. 

Proposals:

1. UE measurement management will reuse/extend the activation/deactivation mechanism of trace, for the effort activation/deactivation of MDT and trace job, the costs on related network elements are similar.

2. After job is created, the costs of related network element for MDT are much less than the trace costs for the involving network element.
3. There is no special restriction on MDT scalability with reusing of trace mechanism. Supporting large number of users for MDT can be fulfilled.
4
Detailed proposal

It’s proposed to agree that:
1. UE measurement management will reuse/extend the activation/deactivation mechanism of trace, for the effort activation/deactivation of MDT and trace job, the costs on related network elements are similar.

2. After job is created, the costs of related network element for MDT are much less than the trace costs for the involving network element.

3. There is no special restriction on MDT scalability with reusing of trace mechanism. Supporting large number of users participating MDT with reusing of trace mechanisms can be fulfilled.
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