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1. Introduction
This document summarises the offline discussion on MDT reporting (logged MDT and RLF report).
2. Discussion
From the online discussions there are 2 use cases identified where the PLMN checking is considered necessary if reporting to “wrong” PLMN should be avoided:

1. Logged MDT case (Log available indication and Log retreival)

2. RLF indication case (RLF report)

1. Logged MDT case

The following are the cases where the reporting to “wrong” PLMN may occur.

Case1: Inter-PLMN cell selection

In network sharing case, where the UE performs idle mode mobility to a cell belongs to a PLMN within its E-PLMN’s and R-PLMN changes occur. .
( The log available indication can be sent in RRC Connection Setup Complete for TAU procedure.
Note: During normal PLMN selection and PLMN coverage loss, UE is likely to be aware of the R-PLMN change during PLMN selection/registration procedure before sending log availability report or log MDT report.
Case2: Inter-PLMN HO

The UE with MDT log performs handover to a target cell belongs to a PLMN different from the PLMN of the serving cell.

( The log available indication can be sent in RRC Connection Reconfiguration Complete before TAU.

In both cases, the reporting to “wrong” PLMN may happen because:

-the UE is not aware that the R-PLMN is changed (before TAU procedure is finalised)

-PLMN check is performed based on R-PLMN (present agreement, i.e., solution 1)

Possible solutions:

Solution 1: (allowing the “wrong” report) R-PLMN based checking

· How to do?

MDT PLMN = R-PLMN of the UE when it receives MDT configuration

The checking whether “UE’s present R-PLMN == MDT PLMN”, applies for the following procedures:

· Logging

· Log availability report sending

· Non-empty Log MDT report

· Effectiveness

For both case1 and 2, Report to “wrong” PLMN may happen. The UE is not aware that the R-PLMN is changed (before TAU procedure is finalised)

· Justification for allowing it happen:

1. For case1 and 2, the UE is allowed to select the PLMN or to HO to cell of different PLMN means that there is roaming/HO agreement between the two PLMN. Confidentiality and usage of the network sharing information can be part of the agreement.

· Impact:

· In the sharing network scenario, the PLMN other than the main PLMN (primary PLMN) can easily perform MDT and collect MDT log.

· Posibility of reporting the log to “wrong” PLMN (network).

· Supporting companies:

DT, Teliasonera, Ericsson, LGE
Solution 2: Primary PLMN based checking

· How to do?

MDT PLMN = P-PLMN when UE receives MDT configuration

The checking whether “UE’s present serving cell P-PLMN == MDT PLMN”, the following can be performed

· Logging

· Log availability report

· Non-empty log MDT report

· Effectiveness:

· For case 1, reporting to “wrong” PLMN can be avoided.
The UE is aware of the P-PLMN change when it reads SIB1 during cell selection. Reporting to “wrong” PLMN can be avoided.

· For case 2, reporting to “wrong” PLMN may still occur.
The UE is not aware of the P-PLMN change before it reads SIB1 in the target cell. ?

· Impact

In a deployment where the operator shares two different geographical areas with different Primary PLMN, the logging will stop/ be suspended if P-PLMN changes although R-PLMN is not changed. 

· Supporting companies

Samsung, DCM

Solution 3: deffered reporting (dependency between MDT Log Report and TAU)

· How to do?

· Logging: 
The checking to start logging is done based on solution 1 (R-PLMN based checking)

· Log availability report sending and Non-empty log MDT report:
are performed after the UE aware of its R-PLMN change (after TAU procedure is finalised).


· Effectiveness:

· For case 1, reporting to “wrong” PLMN can be avoided.
the UE will know that it has gone to a TA outside its TAU list. During this time (until TAU procedure is finalised), log availability report is not sent, and if retrieved by the NW, empty log MDT report is sent.

· For case 2, reporting to “wrong” PLMN may still occur.
The UE will not know that it has gone to a TA outside its TAU list before it reads the SIB in the target cell and its R-PLMN will not be changed before TAU procedures is finalised. 

· Impact

From UE’s implementation perspective, dependency between MDT and NAS procedure (TAU) is not desirable.

· Supporting companies:

None

Solution 4: Solution 1 with restricting the report only in RRCConnectionSetupComplete

· How to do?

· The checking for logging, log available indication and log report is done based on solution 1.

· Log available indication is not sent after handover completion (in RRCConnectionReconfigurationComplete)

· Effectiveness:

This solution only applies for case 2, where as in case 1, the possibility of reporting to “wrong” PLMN still exists.

· Impact

This solution gives some restriction in the network where not all the eNB supports MDT, i.e. the possibility for the UE to report log MDT is restricted. 
· Supporting companies:

· Nokia, NSN: Primary PLMN is not applicable for UTRAN, since UE does not read System Information in CELL_DCH state. In E-UTRAN, SIB1 reading is not an immediate event and the MDT report may be already requested (based on the MDT availability indicator transferred during HO) between HO completion and the SIB1 reading in the target cell. Hence, the reference to Primary PLMN does not seem to prevent from sending data to “wrong” PLMN. Therefore,we think that MDT reporting should be independent of SIB reading and NAS signalling. The solution can be easily from such obtained (and consistent within RATs) by a separation MDT reporting ambiguous situations by indicating MDT data availability on RRCConnetionSetupComplete message only.
· Qualcomm
Qualcomm was wondering if the solution 2 is even be somewhat “differed” reporting from the UE point of view.
Qualcomm indicated that there is a longstanding agreement that the UE can start RACH procedure before reading MIB/SIBs of the target cell in case of handover. This means that RRC Connection Reconfiguration Complete message is queued in MAC before SIB1 is read. If we need to check the pPLMN, this would means that the UE has to delay the sending of RRC Connection Reconfiguration Complete message.
Solution 5: Solution 2 with restricting the report only in RRCConnectionSetupComplete

· How to do?

· The checking for logging, log available indication and log report is done based on solution 2.

· Log available indication is not sent after handover completion (in RRCConnectionReconfigurationComplete)

· Effectiveness:

By excluding case 2, reporting to “wrong” PLMN problem can be avoided.

· Supporting companies:

None
2. RLF indication case

Reporting of RLF report to “wrong” PLMN is possible to happen in cases of:

· connection re-establishment or NAS recovery to other cell belongs a PLMN different from the PLMN of the cell where the failure is encountered. 

Possible solutions

Solution 1: checking based on P-PLMN

· How to do?

Connection Failure PLMN = the P-PLMN where the UE encounters RLF

The RLF reporting is performed if “serving cell’s P-PLMN == ConnectionFailure PLMN”

· Supporting companies:

Samsung

Solution 2: do nothing (no checking)

· How to do?

RLF report is indicated/reporting to any NW where the UE performs connection re-establishment or NAS recovery.

Justification for this:

When RLF happens, connection re-establishment or NAS recovery is likely to be performed in the same PLMN (maybe different RAT). Therefore, this case may be a corner case.

· Supporting companies:

Nokia, NSN: 

We think this additional mechanism introduces unnecessary complexity, whereas is not really needed. In case, RLFReport is indicated to a “wrong” PLMN, two scenarios may happen: 

1. the eNB has Trace activated – however, according to Trace configuration will forward RLFReport to operator’s OAM who activated its own MDT session. Nonetheless, one single report does not provide any serious risk and mean to examine the network characteristics or parameters, where the report comes from.

2. the eNB has no Trace relevant configuration – can not forward data onwards and make any usage of this report 

Solution 3: Checking based on R-PLMN
· How to do?

ConnectionFailure PLMN = the R-PLMN where the UE encounters RLF

The RLF reporting is performed when “UE’s R-PLMN == ConnectionFailure PLMN”

· Supporting companies:

DT?
3. Summary and proposal
1. For Logged MDT case.
a. PLMN checking needs to be performed when performing “log available indication” and “log MDT report/ retreival”
b. The possibility of log reporting to “wrong” PLMN exist in the cases where the UE is not aware that the R-PLMN is changed (TAU procedure has not been finalised), at least in the following cases:
1. Inter-PLMN idle mobility, e.g. mobility between PLMNs within E-PLMN

2. Inter-PLMN handover

c. However, due to the following scenario/ requirement, PLMN checking should be performed based on R-PLMN 

· Logging is not suspended when UE moves between different geographical areas with different
P-PLMN but the UE’s R-PLMN is not changed.
· PLMNs involved are likely to be in co-operated relation.
Proposal:
For Logged MDT case, it is proposed to:

1. Keep the current agreement  that PLMN checking needs to be performed before sending “log available indication” and “log MDT report”.
2. Keep the current agreement on MDT PLMN checking, i.e., checking based on R-PLMN.
3. Keep the current agreement that log available indication should be able to be sent in RRCConnectionReconfigurationComplete.
2. For RLF report case

Possible solutions are listed, and some discussion was performed.
However, there is no final conclusion.
Proposal

For RLF report case, it is proposed to re-discuss the solution as part of RLF handling email discussion.
3. Reference
[1] R2-106238, “Logged MDT reporting when roaming,” 
Nokia Siemens Networks, Nokia Corporation
[2] R2-106580,
“RLF PLMN Identity,” Samsung
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