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1. Introduction

In last RAN2#69bis meeting, RAN2 has agreed an indication on whether UE has a measurement log available or not. The detailed definition on the indication is still open issue. To do it, it is firstly needed to decide the basic configuration rule as follows:
– Can UE have one or multiple MDT configurations?
– Shall UE delay its logged measurement until finishing MDT campaign configured?

This paper discusses the above questions and then defines the indication in detail.
2. Discussion
2.1 Configuration rule for logged MDT in idle mode
Regarding configuration for logged MDT in idle mode, two basic questions are as follows:
– Can UE have one or multiple MDT configurations?
If one eNB or several eNBs are allowed to configure multiple MDT campaigns for a particular UE, the UE may sometimes suffer for excessive MDT works. Furthermore, in order to handle the overlapped MDT functions, additional definitions or mechanisms would be required. On the other hand, the benefit by multiple configurations is unclear. Therefore, for simplicity, it is enough for UE to maintain only one configuration for MDT. Same choice was made for some other measurements, e.g. SON, ANR. 

As an exception, eNB can release the ongoing MDT although UE doesn’t complete its MDT campaign. It is considered that MDT release is a special configuration to control the area-based MDT. If UE moves out of an interesting area, it is unnecessary to continue its MDT campaign and then eNB can command the UE to release.  Originally, not allowing reconfiguration for UE having ongoing MDT is intended to avoid multiple configurations for simplicity. Because MDT release doesn't result in multiple configurations, we can allow MDT release for special purpose, i.e. to handle area-based MDT. 
– Shall UE delay its logged measurement until finishing MDT campaign configured?
During MDT campaign, frequent retrievals would result in complexity in processing. Because the logged measurement is not urgent, there is no necessity for retrieving before finishing MDT campaign.
Proposal 1 : For simplicity, UE shall have one MDT configuration.
Proposal 2 : For simplicity, UE shall report its logged measurement once after finishing MDT campaign configured. 
2.2 Indication to support proposal 1 & 2 
RAN2 has agreed that UE shall provide an indication in connection setup complete from the UE on whether it has a measurement log available or not as shown in Figure 1. If RAN2 will support 'one configuration only' and 'one reporting after ending MDT' as above, at least two-flag indication is needed. In order for eNB to demand the logged measurement from an UE, the UE becoming connected needs to report whether or not the UE has completed MDT campaign. On the other hand, to avoid multiple configurations, UE needs to report whether or not the UE is already performing a MDT campaign. 
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Figure 2 Reporting procedure for logged MDT in idle mode
After UE becomes connected, the UE shall establish its connecton through RRC establishment procedure. In order to support reporting procedure for MDT, UE includes two-flag indication into RRCConnectionSetupComplete. According to the value of two flags, eNB behaviour is as follows:
– Idle mode measurement configured (on/off): this flag is used to avoid that the network re-configures a UE that is already engaged in a MDTcampaign. ‘on’ indicates UE is performing a MDT, while ‘off’ indicates UE is not configured currently. 
– Logged information available (on/off): ‘on’ indicates that the measurement results can be retrieved by the network. If the logged data is nothing or has been already reported to other eNB, ‘off’ would be delivered. After the logged measurement has been reported successfully, this flag would be reset to ‘off’.
If UE moves out of interesting area, eNB can command the UE to release ongoing MDT. In that case, the UE declares that the ongoing MDT is completed, and the flag to indicate 'ongoing' status turns ‘off’ and second flag turns either ‘on’ or ‘off’ depending on ‘available logs’.
One-flag indication can’t support proposal 1 & 2 if RAN2 will support the proposals. As examples, in the scenario of one-flag indication, one flag can trigger whenever a few bytes of information is available, or only campaign is over.
– In the case that a few bytes of information is available,
The eNB can merely know if the UE has its logged measurement to be reported. Since the eNB can’t know if the UE has completed MDT campaign, it is difficult to avoid multiple configurations.
– In the case that only campaign is over,
The eNB can’t know if UE currently has its logged measurement to be reported. For exampke, if the UE has already reported its logged measurement to other eNB, then the UE has nothing to be reported but can’t inform eNB of the fact. In that case, the current serving eNB will try to retrieve needlessly. 
Proposal 3: At connection establishment, the UE shall provide an optional logged MDT status with the following 2 values:


- Idle mode measurement campaign ongoing


- Logged information available
3. Conclusion
I conclude as follows: 
Proposal 1 : For simplicity, UE shall has one MDT configuration.
Proposal 2 : For simplicity, UE shall report its logged measurement once after finishing MDT campaign to be configured. 
Proposal 3: At connection establishment, the UE shall provide an optional logged MDT status with the following 2 values:


- Idle mode measurement campaign ongoing


- Logged information available
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