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1. Introduction
In the past RAN2 discussion, in addition to periodic DL pilot strength measurement, the necessity of event triggered measurement logging, i.e., serving cell becomes worse than threshold, was discussed and addressed in some papers[1, 2].
This document discusses the necessity to support event triggered measurements, such as measurement triggered when serving cell becomes worse than a predefined threshold and measurement triggered when cell reselection occurs. The necessary reporting parameters are also discussed and proposed.
2. Periodic event triggered “Serving Cell becomes worse than threshold” measurement and Coverage Hole detection
Measurement event

Periodic DL pilot strenght measurement for MDT is useful to collect measurements of downlink reception levels and this can be utilised by the operator when creating coverage map of the network. However, it is very important for the operator to be able to identify coverage holes and areas with weak pilot signal, since these are connected directly to user experience of the network coverage. For this purpose, measurement trigger that is best suited for collecting measurements for detecting coverage holes and weak pilot areas needs to be defined, i.e., the measurement trigger when the serving cell becomes worse than a predifined threshold. 
In RAN2#70, [1] pointed out that single sample of measurement when serving cell becomes worse than a predefined threshold does not add any value to the already performed periodic measurement. We also think that to identify coverage holes, measurements triggered by the event serving cell becomes worse than threshold should be continued periodically as long as the event condition holds. By doing this, measurement samples in the area with possible coverage hole can be obtained by the network efficiently.
Proposal 1: 
Event triggered periodic measurements with serving cell becomes worse than a predefined threshold as a measurement trigger should be supported in logged MDT.
 Reporing parameters 
At the point where serving cell becomes worse than a predefined threshold, the following measurement items can be logged, i.e., serving and neighboring cell RSRP/ RSRQ, timestamp, and location information.
If the serving cell reception level goes even worse and the UE goes into a point of coverage hole, it is essential for the operator to capture the condition (e.g., radio condition, position, etc.)  of  that point. Firstly, since the location of a coverage hole is of interest, logging of the location information of this point is essential. As for the actual radio measurement, during the discussion in RAN2#70bis, it was pointed out that even though the S-criteria cannot be fulfilled, depending on UE implementation, the UE may still be able to measure the actual RSRP and RSRQ. Based on the discussion, the followings are some feasible options on the types of measurements to be logged when the UE is in a coverage hole.
Option1: Log nothing.
Option2: Log the actual RSRP/ RSRQ of the serving cell (if possible by UE implementation), location info and timestamp
Option3: Log an indication of “coverage hole” or “OOS(out of service)” indication, location info and timestamp
Considering different kinds of UE implementation and the necessity to log the location of coverage hole, we think that at least option 3 (logging of “coverage hole” or “OOS” indicator, location info and timestamp) needs to be supported.
Proposal 2:
Reporting parameters for “serving cell becomes worse than a predefined threshold” event triggered periodic logging are:
- RSRP/ RSRQ of serving and neighbouring cells
- Location information
- Timestamp

Proposal 3: 
Reporting parameters for when the UE goes into coverage hole are:

- “Coverage hole” or “OOS” indicator, with RSRP / RSRQ if possible by UE implementation
- Location information

- Timestamp
3. Event triggered “Cell Reselection” 

3.1.
Periodic Logged MDT measurement timing after cell reselection
It was agreed that for periodic DL pilot strength measurements, the logging periodicity is configured as a multiple of the default paging DRX cycle. After performing cell reselection evaluation, the UE selects a suitable cell based on the evaluation result. In the new cell, the UE will detect and synchronise to its broadcast channel. Therefore, our understanding is that after cell reselection, the UE will perform periodical logging based on the timing (paging reception timing) of the new cell, i.e., the period of the last measurement in the old cell and the first measurement in the new cell may not follow the logging periodicity configured for the associated MDT measurement. As shown in Figure 1, the last MDT measurement in the old cell (cell #1) is performed in point a, and after cell reselection, the MDT measurement should use point b as the basis of periodical measurements, so that the next MDT measurement is not perfomed at point c (following the period in cell #1), but instead it should be performed at point d.
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Figure1: Periodic MDT measurement after cell reselection
Proposal 4:
It is proposed for RAN2 to confirm that the periodicity of periodic MDT measurement is based on the first paging reception timing in the new cell after cell reselection. 
3.2.
Logged MDT event: Cell reselection

Cell reselection is performed based on cell reselection criteria defined in TS 36.304. For intra-frequency reselection, this is based on cell ranking. In terms of coverage optimisation, information about a point where the cell reselection is performed can be used by the operators to e.g. plan the coverage of each cell, consider the necessary changing of the antenna tilt, optimising cell reselection parameter, etc. Therefore, it is necessary to define a trigger to collect the necessary measurement when cell reselection occurs.
Proposal 5:
It is proposed to define “cell reselection” as a logging event for Logged MDT.
In the example of Figure 1, cell reselection is performed at point b. The necessary logging parameters at the time of cell reselection are the following:

1. E-CGI of the new serving cell
2. RSRP/ RSRQ of the old and new serving cells
3. Timestamp

4. Location information

Proposal 6:
Logging parameters for “cell reselection” measurement are E-CGI, RSRP/ RSRQ, timestamp, and location information.
4. Summary and proposal
The necessity to support event triggered measurements, i.e., serving cell becomes worse than threshold and cell reselection, and the necessary reporting parameters were discussed.

Proposal 1: 
Event triggered periodic measurements with serving becomes worse than a predefined threshold as a measurement trigger should be supported for logged MDT.
Proposal 2:
Reporting parameters for “serving cell becomes worse than a predefined threshold” event triggered periodic logging are:
- RSRP/ RSRQ of serving and neighbouring cells
- Location information
- Timestamp

Proposal 3: 
Reporting parameters for when the UE goes into coverage hole are:

- “Coverage hole” or “OOS” indicator

- Location information

- Timestamp

Proposal 4:
It is proposed for RAN2 to confirm that the periodicity of periodic MDT measurement is based on the first paging reception timing in the new cell after cell reselection.
Proposal 5:
It is proposed to define “cell reselection” as a logging event for Logged MDT.

Proposal 6:
Logging parameters for “cell reselection” measurement are:

- E-CGI of the new serving cell
- RSRP/ RSRQ of the old and new serving cells
- Location information
- Timestamp
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