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1. Introduction
In the last RAN2 meeting, [1] proposed to extend the agreed tentative value [32 kB] for minimum Logged MDT memory size. This document further discusses logging requirement that needs to be taken into account when calculating the necessary memory size, and shows even when S(Non)IntraSearch and cell reselection are taken into account, the agreed tentative value is not enough to fulfil the logging requirement.

2. Discussion
Logging requirement 
This section discusses some requirement points that need to be satisfied when collecting logged MDT data to obtain the comprehensive full picture of the network and at the same time points out related concerns that may cause the requirement can not be satisified. 
1. A comprehensive knowledge of network condition should be able to be understood/ deduced from collected MDT log. Most importantly it is essential to understand and differentiate a “no log” data due to coverage hole or due to MDT configuration parameter expiry, e.g., memory expiry or logging duration expiry. In order to enable this, the followings need to be ensured:
a) The logging duration should be sufficiently long enough so that the log data can cover overall part of the network.
b) The memory size for logged MDT should be sufficient enough so that the logging does not stop in the middle of coverage hole area which makes ambiguous differentiation between coverage hole and  “no log” due to memory expiry.
Concern:

Eventhough the logging duration is configured to be sufficiently long enough, with the tentatively agreed memory size for logged MDT (32 kB), there is a good possibility that the memory is full before the UE experiences a coverage hole, or right before the UE obtains coverage of another cell. Figure 1 shows this concern. 
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Figure 1: Differentiating coverage hole and memory expiry
2. The data should be collected from random part of the network area.
Concern:

Obtaining data from random area of the network may not be always possible.

Logged MDT data collection can be configured by the following procedure:

a. MDT configuration in RRC_CONNECTED state, and logging of MDT data in RRC_IDLE state (UE in Connected state)
The UE goes to RRC_IDLE state in a random occurrence, therefore the start area, end area and collected MDT data will also be random.

b. MDT configuration during Periodic TAU (UE in Idle state)
Periodic TAU is counted from the last TAU procedure. If a UE performs TAU due to mobility, e.g. crossing TA borders, then the Periodic TAU timer is reset.

c. MDT configuration during typical TAU (i.e., other than periodic TAU) (UE in Idle state)
For UE in Connected state, logged MDT is configured using procedure in bullet 1, and random data can be obtained. For UE in Idle state, logged MDT can be configured when UE goes to Connected during TAU (bullet b and c). 

When addressing logged MDT configuration utilising TAU, random data can be obtained if periodic TAU is always performed. However, random data may not be obtained if MDT is configured using typical TAU. In typical TAU cases, UE performs TAU when it crosses different TA which is not within its TA list. With only limited memory size, it is likely that the collected data is only around TA borders.This occurences becomes more significant if the the configuration is performed around train track, where a lot of number of UEs within the train will performed TAU at the same time. These UE will be configured with the same MDT configuration, and therefore will log the same data around the TA border. This results into a collection of data which may not be very useful for the network. Since the occurrence of typical TAU is much larger than periodic TAU, it would be beneficial to ensure UE memory size that is sufficient enough to log network area as the UE moves away from the TA border.
3. The assumption that a lot of number of UEs are participating in MDT data collection. With this assumption, random data from different area of the network will be easily obtained.
Concern:
The assumption that a large number of UE can be utilised for MDT purpose may not always be applicable. Especially according to SA3 [2], user consent is needed when MDT is performed using user’s UE. Considering that MDT is not part of a user related service, obtaining consent from large number of user may not always be easy.
Considering the abovementioned requirement and concerns, ensuring sufficient memory size in each UE to be able to log a sufficient amount of data that would give significant knowledge of the network is very important.  Since the periodical TAU is one of the possible procedures to obtain random MDT data, default periodic TAU of 1 hour logging can be considered as the reference for logging duration requirement. To obtain comprehensive logging data, minimum logging interval of 1.28s should be considered. 
Necessary memory size
The following calculation in table 1 is performed considering the abovementioned requirement to obtain comprehensive logging data (logging duration of 1 hour and logging interval of 1.28s), measurement rule during idle mode mobility (including S(Non)IntraSearch for intra-frequency, inter-frequency and inter-RAT measurement) and also cell reselection. The number of cells logged per frequency is according to the agreement achieved in the last RAN2 meeting.
Note: The mobility simulation is performed based on regular hexagonal cell layout. The SIntraSearch threshold is set on 40%-ile and 60%-ile, SNonIntraSearch threshold is set on 20%-ile of RSRP, RSRQ distribution. The parameter used for calculation is listed in ANNEX.
Table 1: Log size calculation
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Calculation in table 1 shows the log size for the following case:
· Case 1: All information is included

· Case 2: E-CGI and Time Stamp are only included when cell-reselection occurs

From table 1, it can be understood that for logging of 1 hour duration in 1.28s interval, even when the S(Non)IntraSearch and cell reselection are considered, 32 kB memory size is not enough.
Considering that this calculation is done based on mobility simulation with ideal hexagonal cell layout and in the real network cell layout is likely to be far from ideal (i.e., overlapping cell layout is foreseen), a margin should be considered. The minimum memory size for logged MDTis proposed to be extended to 64 kB.
Proposal: The minimum memory size for logged MDT is extended to 64 kB.
3. Summary and proposal

This document explained the logging requirement to achieve comprehensive logging data in order to obtain full picture of the coverage area in the network. Furthermore, the document showed calculation of log size based on mobility simulation where S(Non)IntraSearch and cell reselection is considered.

Proposal: The minimum memory size for logged MDT is extended to 64 kB.
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Annex

The following are the parameters used in mobility simulation and calculation in table 1.

1. Mobility parameter
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*1: Threshold is set based on the distribution of RSRP, RSRQ distribution

2. Logging parameter
a. Serving Cell
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b. Intra, Inter-frequency Cell
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c. Inter-RAT Cell (UTRA)
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