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3 Discussion
There are several different selection criterias for starting MDT.  This paper addresses a few of those scenarios.
MDT can be triggered using the same signalling based triggers supported for call trace. However unlike call trace there are several selection criterias for choosing the appropriate UE to start the MDT UE measurement collection on. The other big difference here is the UE measurement can be collected in 2 different modes (logged and immediate)

The combination of IMSI based, georgraphical and device capabilities, along with the logged and immediate triggering have been explored in the few scenarios discussed here. 
In addition location information along with the UE measurements is extremely critical to determining converage holes. This paper also shows an option for triggereingt he collection of location. It is proposed that a liason be sent as a response to SA2’s liason suggesting our views so SA2 and RAN2 can take that into consideration.
Proposal to include some of the scenarios in 32.cd1 or 32.422 specific to MDT related UE measurement collection.
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Some of the assumptions made:

· For Logged MDT, configuration, measurement collection and reporting of the measurement will always be done in cells of the same RAT type. RAN2 has made a decision that if the UE has a log for another RAT, it will not report it has a log, and when it receives a new configuration, the MDT configuration is overwritten. So this paper address only the LTE scenarios.
· There are two modes of reporting for the MDT measurements: logged or immediate reporting. 

· UE will be configured with Logged and Immediate MDT info when connected. RAN2 has defined 2 separate mechanisms for configured the UE with Immediate reporting and logged reporting..
· When there is a MME switch the UE context information along with the MDT configuration information should be passed to the new MME.
· Some other Assumptions that are still being worked with other groups and therefore is still FFS: 

· 1. What/how will Device capability be reported? UE is MDT capable, log availability, other device capability etc). However regardless of where the information is sent the trigger and final criteria can be handled in a similar manner.  UE indicates whether it is MDT capable and that will always be a criteria taken into account when triggering MDT configuration. 
· 2. UE initiated location information and the periodic request for location is one mechanism being proposed in this paper for getting the location. This will need to be worked with SA2. Proposal is to send a LS to SA2 (after discussion in SA5 about this).
· 3. As part of the eNB x2 handover the MDT configuration for the UE the MDT configuration infor needs to be propagated in the handover message (like call trace)?
· 4. When there is a MME switch the UE context information along with the MDT configuration information should be passed to the new MME.During inter-MME TAU, the MME shall propagate the MDT UE control and configuration parameters to the target MME within an S10- Context Response as part of inter-MME TAU procedures. During attach procedures where the context information is requested from the target MME, the MME shall propagate the MDT UE control and configuration parameters within an S10-Identification Response message. During inter-MME handover, the MME shall propagate the trace control and configuration parameters to the target MME within an S10- Forward Relocation Request message as part of inter-MME handover procedures
Scenario 1 Geographical area  (Option 1):

The Request for MDT is for “Immediate” reporting and for all UEs in TA 101. ONLY geographical citeria is provided for selection of UEs for MDT reporting.
The option here suggests the MDT start is sent by the MME to all the eNBs in the TA. The eNodeB is then responsible for configuring the UEs as they come into that TA.

Discussion: This option is slightly different from either signaling based or Management based trace as supported today. Discuss whether this option for triggering MDT is needed or if this is covered in other scenarios.
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Scenario 1: Geographical (option 2)
The Request for MDT is for “Immediate” reporting and for all UEs in TA 101. ONLY geographical citeria is provided for selection of UEs for MDT reporting.

MDT start request is sent to all the eNBs in the TA directly. The eNodeB is then responsible for configuring the UEs as they come into that TA.

Discussion: The proposal is that this scenario can be addressed by the same mechanism as cell traffic trace.
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 Scenario 1: Geographical (option 3)
The Request for MDT is for “Immediate” reporting and for all UEs in TA 101. ONLY geographical citeria is provided for selection of UEs for MDT reporting.

MDT start request is sent to all the UEs in the eNBs in the TA as they come in. The MME is then responsible for configuring the UEs as they come into that TA.
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CONCLUSION from the three scenarios above: Option 3 is the cleanest. It is consistent with all other scenarios below. Providing too many mechanism to start MDT can cause co-ordination issues. MME is always the triggering pointto the eNB and eNB makes the final decision to send the request to the UE.
Scenatio 1 Option 3 is also applicable for cases where limiting the number of UEs or criteria based on RF conditions for turning MDT on is another criteria. The MME triggers the MDT request and the eNB makes the final decision to send the message to the UE. 
Scenario 2 IMSI/IMEISV based MDT
The Request for MDT is for “Immediate” reporting and for all UEswith IMSI x, y, z. ONLY IMSI citeria is provided for selection of UEs for MDT reporting.

The MME triggers the collection of MDT data. MME sends the request to the eNB which sends the request to the UE.

Discussion: This is very similar to IMSI based signaling trace.
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Scenario 3: Device Capability as the criteria
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Scenario 4:  Geographical Area + IMSI + Device Capability based MDT
Discussion: This is very similar to IMSI based signaling trace with additional criteria for selection.
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Scenario 5: Geographical Area + IMSI + Device Capability based MDT
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Scenario 6:  Geographical + IMSI + Device capability for logged and Immediate reporting

Discussion: This is very similar to IMSI based signaling trace with additional criteria for selection.
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Conclusion and Proposal
With ALL the scenarios discussed about (combinations of selection criterias) we can use MME to trigger the MDT request when a UE attached, sends a Service request, handover etc. In most cases the MME will be able to select the UEs that need to be configured with MDT information. In some cases (like RF confditions, or S1 Flex scenario) it is possible for the MDT to be triggered by the MME and the eNB can them determine whether there is need to send the request to the UE based on the knowledge specifically in the eNB. Any combination with IMSI involved requires MME involvement. MME has knowledge of the UE location in all cases as well and for most combinations MME involvement is required in the section criteria.

When a UE that has been configured with MDT hands over to

· Another eNB without TAU, the MDT info is passed to the eNB in the x2 handover request (like call trace info). For continuity this is necessary. The MME will ensure that the new condition is still within the criteria for MDT collection. If not will trigger stopping the MDT collection. If yes the collection will continue.The eNB can then (if capable) continue to collect MDT measurements.

· With TAU, S1 handover the MME will ensure the MDT info is sent to the new eNB. 
· If MME relocation is involved then the MDT info will be forwarded to the other MME. 
Agree on the following based on discussion on the writeup above:

1: In all cases identified so far using the signaling based MDT mechanism involving the MME is sufficient and the cleanest way to trigger MDT in the UEs via the eNB. The eNB can also implement additional filtering constraints per the contents of the S1AP message (e.g., power level constraints).  

2. MDT configuration will be saved on the MME with every UE context and passed on to the new MME on MME relocation in a manner similar to that used for call trace. The same MME, or the new MME, needs to get the UE MDT capabilities and current configuration status in the S1 HO messaging. The same/new MME can then decide whether to send the MDT info to the target eNB, and hence to the UE. The MME is able to make its decision based on the MDT configuration info that it keeps with the UE context info. Only one set of MDT info is allowed per UE context, and once it is set up, it is not allowed to change until it is deleted for the UE. If this MDT info is passed in Context Response, or in any other message to a new MME, it shall be used with the UE context on the new MME, regardless of whether the new MME has different criteria for MDT that would have been met by the UE.

 During inter-MME TAU, the MME shall propagate the MDT UE measurement control and configuration parameters to the target MME within an S10- Context Response as part of inter-MME TAU procedures. During attach procedures where the context information is requested from the target MME, the MME shall propagate the trace control and configuration parameters within an S10-Identification Response message. During inter-MME handover, the MME shall propagate the MDT UE measurement control and configuration parameters to the target MME within an S10- Forward Relocation Request message as part of inter-MME handover procedures
3. In order to ensure the UE is not being constantly reconfigured with MDT data (since the condition is there can be only one MDT configuration on the UE at a time), it is porposed that in cases of overlapping MDT configuration request the first request will be honored. If the configuration needs to be changed then the MDT configuration on the UE needs to be deleted before it is re configured. This keeps it simple and clean.

4. eNB will continue to be the collection of MDT data for immediate and logged MDT data to be forwarded to the trace collection entity. A new file type (file type D) will be created as part of the call trace file naming to keep the MDT information separate from the other types. The TR+TRSR will continue to be the identifier and along with the UE selection and IMSI  information from the MME will provide for the correlation of the MDT data.

5. Agree that the following configuration fields are necessary for MDT UE measurement collection besides what is normally supported for call trace.

· MDT Jobtype = MDT logged, Immediate, both, Null (which would mean call trace), 

· Device Capability:  x, MDT capable

· IMSI = X, Y, Z

· Geographical Area = eNB 1, eNB 2, TA etc

· Measurement type=abc, 

· Location area reporting for  Immediate MDT  = mins, 

· Location area reporting for  logged MDT  = mins,

· UE immediate reporting period = mins, 

· UE MDT data logging period for logged MDT = hrs

· OAM reporting period (reporting from eNB to EMS/TCE = mins)
Proposal

1. Introduce the use cases discussed above into 32.cd1 or 32.422 (wherever appropriate) 
2. Send LS to RAN2 with the following:


Propose to send an LS to RAN2/RAN3 providing our view and use cases on how OAM configures MDT information. This will enable them to determine how the UE reports the availability/capability information and 
3. Send LS to SA2/RAN2 /respond to the LS from SA2 providing our views on MMEs role and triggering of location information.


Provide SA5 views on how MDT is triggered and how we see location being collected. There has to be changes made to support UE initiated location information and the periodic request for location (SA2/RAN2). 
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		UE













		Configure MDT



		Jobtype = MDT Immediate, 

		Geographical area = TA 101, 

		TR = 123456, 

		Measurement type=abc, 

		LI Immediate MDT  =1 min, 

		LI logged MDT  = off,

		UE immediate reporting period = 1 min, 

		logging period = 45 hrs

		OAM reporting period = 15 mins



    eSMLC

 (calculate location)







TRACE START with MDT info for every eNB in TA 101

		Configure UE RRC messages (TRSR)



UE then keeps track of when to send measurements based on measurement type (logged or immediate) and TA



RRC messages used to send UE measurement, positioning information



RRC connection complete

(as a result of handover or new connection)



TRACE msg to request IMSI information (TRSR)

		Location request







NAS MO-LR Request

Messages for individual positioning methods or transfer of location assistance data



		Location response



NAS MO-LR Response 





For every UE in that TA

Does not cover all trigger scenarios.

Measurement file from eNodeB, IMSI file from MME

TR/TRSR

JobType can be call trace, MDT immediate, MDT logged, MDT both

Periodic request based on OAM configuration sent n the RRC message
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		MDT configuration

		eNB EMS



IRPManager, 



		MME



		eNodeB1, eNodeB2



		UE













		Configure MDT



		Jobtype = MDT Immediate, 

		Geographical area = eNB1, eNB 2, 

		TR = 123456, 

		Measurement type=abc, 

		LI Immediate MDT  =1 min, 

		LI logged MDT  = off,

		UE immediate reporting period = 1 min, 

		logging period = 45 hrs

		OAM reporting period = 15 mins



    eSMLC

 (calculate location)





		Configure UE RRC messages (TRSR)



UE then keeps track of when to send measurements based on measurement type (logged or immediate) and TA



RRC messages used to send UE measurement, positioning information



RRC connection complete

(as a result of handover or new connection)



		TRACE msg to request IMSI information (TRSR)



		Location request







NAS MO-LR Request

Messages for individual positioning methods or transfer of location assistance data



		Location response



NAS MO-LR Response 





For every UE in that TA

TR/TRSR

JobType can be call trace, MDT immediate, MDT logged, MDT both

Periodic request based on OAM configuration sent n the RRC message

		Note: Same sequence for any geographical MDT trigger (TA, no of eNBs, etc)

		Measurement file from eNodeB, IMSI file from MME
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		MDT configuration

		Core EMS, 



IRPManager, via HSS

		MME



    eNB 1, eNB 2

		UE



		Configure MDT



    eSMLC

 (calculate location)

Trace Start with MDT info IMSI = X, Y, Z + TA = 101 + DC = X and MDT capable 

Configure UE RRC messages 

(immediate mode and logged)

UE then keeps track of when to send measurements based on measurement type (logged or immediate) and location info

RRC messages used to send UE measurement, positioning information

RRC connection complete

(as a result of handover or new connection)

IMSI information, Collected in type C file

		Location request



NAS MO-LR Request

Messages for individual positioning methods or transfer of location assistance data

		Location response



NAS MO-LR Response 

Periodic request based on configuration

		Availability indicator



		Attach Request (IMSI  X) / Service Request



Measurement file from eNodeB, IMSI file from MME

TR/TRSR

		NOTE: Dynamic capabilities like battery life etc will be provisioned to the UE and the UE will determine when to apply that



Do we confirm success??

		NOTE: Dynamic capabilities like battery life etc will be provisioned to the UE and the UE will determine when to apply that



		Jobtype = MDT both, 

		Device Capability x, MDT capable

		IMSI = X, Y, Z

		Geographical Area = eNB 1, eNB 2

		TR = 123456, 

		Measurement type=abc, 

		LI Immediate MDT  =1 min, 

		LI logged MDT  = 10 mins,

		UE immediate reporting period = 1 min, 

		logging period = 45 hrs

		OAM reporting period = 15 mins



Measurement collected in type D

IdleMDTConfiguration 

RRC connection Release

(Logged MDT mode)

		UE does idle and starts/continues logging data
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		MDT configuration

		Core EMS, 



IRPManager, via HSS

		MME



		     eNodeBs



		UE



		Configure MDT



    eSMLC

 (calculate location)

Trace Start with MDT info IMSI = X, Y, Z + TA = 101 + DC = X and MDT capable 

UE then logs data and location info

RRC connection complete

(as a result of handover or new connection)

IMSI information, Collected in type C file

		Location request



NAS MO-LR Request

Messages for individual positioning methods or transfer of location assistance data

		Location response



NAS MO-LR Response 

Periodic request based on configuration

		Availability indicator



		Attach Request (IMSI  X) / Service Request/TAU



Measurement file from eNodeB, IMSI file from MME

		NOTE: Dynamic capabilities like battery life etc will be provisioned to the UE and the UE will determine when to apply that



IdleMDTConfiguration 

RRC connection Release

(Logged MDT mode)

		NOTE: Dynamic capabilities like battery life etc will be provisioned to the UE and the UE will determine when to apply that



		Jobtype = MDT logged, 

		Device Capability x, MDT capable

		IMSI = X, Y, Z

		Geographical Area = TA 101

		TR = 123456, 

		Measurement type=abc, 

		LI Immediate MDT  =off, 

		LI logged MDT  = 10 mins,

		UE immediate reporting period = n/a, 

		logging period = 45 hrs

		OAM reporting period = 15 mins



		UE does idle and starts logging data



		How do we get location in Idle Mode - FFS
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		MDT configuration

		Core EMS, 



IRPManager, via HSS

		MME



		 eNodeBs



		UE



		Configure MDT



    eSMLC

 (calculate location)

Trace Start with MDT info if MDT capable and Device = X (TR/TRSR)

		Configure UE RRC messages



UE then keeps track of when to send measurements based on measurement type (logged or immediate)

RRC messages used to send UE measurement, positioning information (TR/TRSR)

RRC connection complete

(as a result of handover or new connection)

		Cell traffic TRACE msg to request IMSI information



		Location request



NAS MO-LR Request

Messages for individual positioning methods or transfer of location assistance data

		Location response



NAS MO-LR Response 

Periodic request based on configuration

		Availability indicator



Attach Request 

(UE capability = MDT capable )

Measurement file from eNodeB, IMSI file from MME

		Jobtype = MDT Immediate, 

		Device Capability x, MDT capable

		TR = 123456, 

		Measurement type=abc, 

		LI Immediate MDT  =1 min, 

		LI logged MDT  = off,

		UE immediate reporting period = 1 min, 

		logging period = 45 hrs

		OAM reporting period = 15 mins
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