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1	Introduction
During RAN2#113 meeting, companies discussed the issue of the lack of checking the PLMN identity in the case of logged MDT reporting associated to anyCellSelected state (section 2 of [1]). As a result of the email discussion, companies agreed on the principle that UE shouldn’t collect ‘cross-PLMN’ information but the CRs were postponed.
In this contribution, we explain the scenarios associated to this issue further in detail as there were some unclarity regarding the scenarios.Summary 2: Companies agree that UE shouldn't collect "cross-PLMN" information and doing otherwise would be incorrect UE implementation. there is no consensus that CR is needed, with some companies even citing NR discussions. Since there are still questions on the technical aspects, it is proposed to postpone the CRs for further checking. 
Proposal 2: The CRs in R2-2101410 and R2-2101412 are postponed.

[bookmark: _Ref178064866]2	Discussion
2.1 Problematic scenario under consideration
Consider the scenario as shown in Figure 1. 
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[bookmark: _Ref65667848]Figure 1: Scenario depicting the UE moving across multiple PLMNs and the UE entering coverage hole (any cell selection state) 
In the scenario shown in Figure 1, the UE is initially registered in the PLMN-A and being served by Cell-1. The UE receives the logged MDT configuration in the cell-1 at time=T and the associated MDT configuration requests the UE to perform the logging of the measurements when the UE is in PLMN-A i.e., the LoggedMeasurementConfiguration includes plmn-IdentityList-r11 which is set to PLMN-A.
The UE starts to log measurements when the UE is in Cell-1 periodically at regular intervals (as configured in loggingInterval). Upon changing the serving cell from cell-1 to cell-2 at time=T+u, the UE realizes that the Cell-2 belongs to a different PLMN, PLMN-2 and the UE registers to PLMN-2. The UE also stops logging the MDT measurements as the configured plmn-IdentityList-r11 does not include PLMN-B. This is handled via the highlighted text of the procedural text.
3>	else if the UE is camping normally on an E-UTRA cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
4>	perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;

At time=T+v, the UE enters a coverage hole i.e., the UE enters the ‘any cell selection state’. In this state, there is no RPLMN for the UE and as per the procedural text, the UE logs that it has entered the any cell selection state and the UE also includes the identity (CellGlobalIdEUTRA) of the cell (Cell-2 in this example) that was serving the UE before entering the any cell selection state. This is handled via the highlighted text of the procedural text.
3>	if the UE is in any cell selection state (as specified in TS 36.304 [4]):
4>	perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;
…skipping some text….
2>	when adding a logged measurement entry in VarLogMeasReport, include the fields in accordance with the following:
…skipping some text….
3>	set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement configuration was received;
3>	if detailed location information became available during the last logging interval, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
3>	if wlan-NameList is included in VarLogMeasConfig:
4>	if detailed WLAN measurements are available:
5>	include logMeasResultListWLAN, in order of decreasing RSSI for WLAN APs;
3>	if bt-NameList is included in VarLogMeasConfig:
4>	if detailed Bluetooth measurements are available:
5>	include logMeasResultListBT, in order of decreasing RSSI for Bluetooth beacons;
3>	if targetMBSFN-AreaList is included in VarLogMeasConfig:
…skipping some text….
3>	else:
4>	if the UE is in any cell selection state (as specified in TS 36.304 [4]):
5>	set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;
5>	set the servCellIdentity to indicate global cell identity of the last logged cell that the UE was camping on;
5>	set the measResultServCell to include the quantities of the last logged cell the UE was camping on;

Upon entering the Cell-3 at time=T+w, the UE stops logging of MDT measurements. However, upon entering the coverage hole at time=T+x, the UE again starts logging the measurements including the information related to Cell-3 (CellGlobalIdEUTRA of Cell-3). 
Upon entering Cell-4 at time=T+y, the UE realizes that the PLMN associated to Cell-4 is different from the current RPLMN and thus re-registers. Upon realizing that the current serving cell belongs to PLMN-A which was part of the plmn-IdentityList-r11 configured in the LoggedMeasurementConfiguration, the UE sends the logged MDT report. Now, the MDT report sent by the UE includes measurements associated to Cell-2 and Cell-3 (including their CGI values) which are  belonging to a PLMN which is not part of the plmn-IdentityList-r11 that was configured to this UE.
This is summarized using the Table 1.
	Time (t)
	UE status
	MDT related 

	t = T
	Connected to Cell-1 in PLMN-A
	UE receives the logged MDT configuration that includes only PLMN-A in plmn-IdentityList-r11

	T < t < T+u
	Connected to Cell-1 in PLMN-A
	UE logs measurements (at every loggingInterval) as Cell-1 belongs to PLMN-A which was part of plmn-IdentityList-r11

	T+u < t < T+v
	Connected to Cell-2 in PLMN-B
	No logging of measurements as PLMN-B does not belong to plmn-IdentityList-r11 (T330 is still running)

	T+v < t < T+w
	UE enters any cell selection state
	UE logs (at every loggingInterval) location information, Cell identity of the last serving cell (Cell-2 in PLMN-B) and its associated measurements. 

	T+w < t < T+x
	Connected to Cell-3 in PLMN-B
	No logging of measurements as PLMN-B does not belong to plmn-IdentityList-r11 (T330 is still running)

	T+x < t < T+y
	UE enters any cell selection state
	UE logs (at every loggingInterval) location information, Cell identity of the last serving cell (Cell-3 in PLMN-B) and its associated measurements

	t = T+y
	Connected to Cell-4 in PLMN-A
	UE logs measurements (at every loggingInterval) as Cell-4 belongs to PLMN-A which was part of plmn-IdentityList-r11. Cell-4 fetches the MDT logs from the UE


[bookmark: _Ref65676446]Table 1: MDT logging for  the scenario depicted in Figure 1.

Based on the above, it is clear that the procedural text violates the principle of not collecting different PLMN (non-configured) specific information despite the MDT configuration restricting the UE to collect measurements only in certain specified PLMNs.
1. [bookmark: _Toc65677344]The procedural text for logged MDT violates the principle of not collecting different PLMN (not configured in MDT configurations) specific information despite the MDT configuration restricting the UE to collect measurements only in certain specified PLMNs.


2.2 Resolution for the issue 
We believe that this issue was overlooked during the Rel-15 standardization of the any cell selection state-based measurement logging in logged MDT procedures. Therefore, we propose to fix this issue for the future UEs by ensuring that the UEs do not log the measurements associated to a cell belonging to a PLMN other than the PLMNs that are explicitly configured in the logged MDT configuration.
[bookmark: _Toc65678421]The UE does not log the previous cell related information while being in any cell selection state if the previous cell belongs to a PLMN that is not part of the list of PLMNs configured in the logged MDT configuration.
The corresponding CRs are provided for Rel-15 LTE [2] and Rel-16 LTE [3] specification. 

Conclusion
In the previous sections we made the following observations: 
Observation 1	The procedural text for logged MDT violates the principle of not collecting different PLMN (not configured in MDT configurations) specific information despite the MDT configuration restricting the UE to collect measurements only in certain specified PLMNs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The UE does not log the previous cell related information while being in any cell selection state if the previous cell belongs to a PLMN that is not part of the list of PLMNs configured in the logged MDT configuration
[bookmark: _In-sequence_SDU_delivery]
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