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Discussion
1 Introduction

In the previous RAN2#83bis meeting, RAN2 agreed that the network may retrieve the visited cell history upon receiving the indication and the visited cell history comprises time of stay and physical cell IDs of the visited cells.
In this contribution, we discussed about PLMN issue on visited cell history reporting.
2 Discussion
Though it is not decided yet how many cells the history information should cover, the PLMN of visited cell can be changed within the logging window. In this case, two options can be considered for UE behaviour as follows:
· Option 1: UE reports the visited cell information regardless of the PLMN of visited cells.
· Option 2: UE reports only visited cell information belong to the selected PLMN or its E-PLMN.
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Figure 1 PLMN change
In Figure 1, the selected PLMN is changed when the UE moves from cell 3 to cell 4, and the PLMN A is not a part of E-PLMN of PLMN B. We assumed that the logging window is 8. The UE was IDLE mode until in cell 8 and becomes CONNECTED mode in cell 9.
Regarding that the visited cell history is comprised of ToS and physical cell ID, option 1 could cause PCI confusion problem. There is no PLMN information in the visited cell history so the network will consider that all visited cells belong to a PLMN it belongs to. This misunderstanding will decrease the accuracy of UE speed estimation. For example, cell 1, 2 and 3 in Figure 1 is very big cell and their physical cell identities are a, b, and c, respectively. In PLMN B, meanwhile, physical cell identity a, b, and c are used by very small cell. Then estimated UE speed using received visited cell history is much lower than actual UE speed.
Maybe network could filter out very smartly cells belong to other PLMN based on PCI information of neighbouring cells. But this makes network implementation very complicated. Thus, it seems weird that UE reports the information about other PLMN. For RLF reporting or logged measurement reporting, UE reports only results that are relevant to the RPLMN. Therefore, we proposed
Proposal 1: UE should report information only about visited cells belong to the selected PLMN or its E-PLMN (like RLF reporting or logged measurement reporting).
The proposal 1 means that not all logged visited cell information in UE are valid for reporting. Therefore, there are two options for UE behaviour concerning the number of visited cell information.
· Option 1: UE reports always N visited cell information to the network.
· Option 2: UE logs always N visited cell information, and reports only valid visited cell information among N logged visited cell information.
Considering ping-pong between PLMNs, UE could fulfil the scheduled number of visited cell information, N, like option1. But this makes UE implementation so complicated in terms of logging behaviour and, the outdated information would reduce accuracy of network-based MSE. Therefore,
Proposal 2: UE should report valid visited cell information among N logged visited cell information.
Proposal 3: It is desirable that RAN2 decides the number of visited cell information to be logged rather than to be reported.
Below are presented some examples of UE behaviour in accordance with the proposal 1 and 2. We assumed that the number of visited cell information to be reported is 8.
· Example 1. 
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· PLMN was not changed during logging window. UE reports 8 visited cell information to the network.
· Example 2. 
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· PLMN was changed during logging window. UE reports 4 visited cell information (cell 5, 6, 7 and 8) to the network.
· Example 3. ping-pong between two PLMNs
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· Ping-pong between two PLMNs occurred. UE reports 4 visited cell information (cell 1, 2, 7 and 8) to the network.
3 Conclusion
In this contribution, we discussed about PLMN issue on visited cell history reporting and proposed

Proposal 1: UE should report information only about visited cells belong to the selected PLMN or its E-PLMN (like RLF reporting or logged measurement reporting).
Proposal 2: UE should report valid visited cell information among N logged visited cell information.
Proposal 3: It is desirable that RAN2 decides the number of visited cell information to be logged rather than to be reported.
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