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1. Introduction
In the last RAN2#71 meeting, MDT log size was discussed. In this paper, logging duration/ size requirement for Logged MDT and its relation with the size of the MDT log including neighbour cell information, segmentation of MDT log and UE memory cost is discussed. Furthermore, the necessary function to support segmentation of MDT log is also discussed. MDT log segmentation and its transmission utilising several RRC messages is proposed.
2. Discussion

2.1
Logging duration requirement
As also stated in [1], MDT log size depends on radio condition experienced by the UE, on the MDT configuration (e.g., measurement event, logging period for periodical measurement), on the types of available location information, and on the number of neighbouring cell that needs to be included.

For MDTpurpose, obtaining sufficient amount of necessary information (including neighbouring cell information) of network condition from each UE is very important. The difference on logging duration when neighbouring cell information is included and not can be seen by comparing Table 1 and 2.

Table 1 shows the achievable logging duration when the log size is restricted to 1 PDCP PDU size of 8188 byte. In the calculation, in addition to the serving cell, 6 neighbouring cell information are always included (see annex for details of information included and their sizes).
Note that this calculation reflects rather a pessimistic scenario of the logging duration. It was assumed that the neighbour cell information always include the following information: RSRP, RSRQ, PCI and EARFCN.
Table 1: Logging duration for Logged MDT when Serving and Neighbouring Cell information are included
	Periodicity\Case
	All data
	ECGI only once / cell
	Time stamp only once
	ECGI & TS only once

	1 s
	3 min
	3.5 min
	3.2 min
	3.7 min

	5 s
	15 min
	17 min
	16 min
	19 min

	10 s
	30 min
	35 min
	32 min
	38 min


Table 2 is taken from [2], and shows the logging time when the log size is restricted to 1 PDCP PDU size of 8188 byte when only the serving cell information is included.

Table 2: Logging duration in Loged MDT including only Serving Cell information

	Periodicity\Case
	All data
	ECGI only once / cell
	Time stamp only once
	ECGI & TS only once

	1 s
	8 min
	13 min
	10 min
	18 min

	5 s
	40 min
	64 min
	48 min
	90 min

	10 s
	80 min
	128 min
	96 min
	3 h


From Table 1 and 2, it can be observed that when neighbour cell information are included, the amount of data related to neighbouring cell becomes very significant so that omitting serving cell’s E-CGI or timestamp does not bring significant differences to the achivable logging duration.
One may argue that MDT utilises statistical information from several UEs to create coverage map as a basis for actions to improve network quality, so that each UE is not required to be able to log more than the logging period shown in Table 1 and 2.
The following are some reasons why the UE needs to have sufficient amount of memory for logging:

1. If the basic assumption for UE capability to perform the log is e.g., as shown in Table 1 or 2, optimisation in the network, e.g., assignment of the same MDT assignment to several UE in random timing, etc., is necessary, which in the end will increase the network OPEX. It should be noted that reducing OPEX is one of the main purposes for the MDT function in the first place.
2. In case where the Logged MDT is performed after the UE goes to IDLE after an active call/ service, random area logging result may be obtained. However in the case where the UE stays in IDLE and logging is configured during periodic TAU (54 minutes period), too restrictive amount of memory in the UE will result to a collection of logging data which is concentrated in the area around TA borders. Therefore, at least 54 minutes of logging duration capability should be supported by the UE to enable collection of area within TAU period.

3. Nowadays a memory in the UE is a commodity which should not bring huge cost impact. USB memories having sizes in the order of giga-bytes are already available in consumer products today, and we are only talking about few kilo-bytes in MDT.
4. It is likely that MDT will be enhanced to support other measurements which will impact the UE memory in future release. Hence, to avoid specification impact in the future release, it is beneficial if the support is specified in the present release.
Therefore, considering the above reasons, logging duration and size requirement for Logged MDT should not be restricted by 1 PDCP PDU size, i.e., segmentation of MDT log and its transmission in several RRC messages for Logged MDT reporting should be possible.
Proposal 1:
Logging duration requirement for Logged MDT should not be restricted by 1 PDCP PDU size, i.e., segmentation of MDT log to be transmitted in several RRC messages should be possible.

2.2
Function to support segmentation of MDT log
The following are functionalities that are necessary for supporting RRC segmentation for Logged MDT report.
1. Segmentation of MDT log in UE RRC

If the MDT log report exceeds the size of 1 PDCP PDU (or the size transmittable in mdt-Report in UEInformationResponse), the UE should segment the MDT log during Logged MDT report. 
2. UE RRC needs to include segmentation identification in addition to MDT Trace ID 
Segment ID is used by the MDT collection entity to re-assamble the MDT log. Re-assambling process does not need to be done in the eNB. The eNB can just forward the received MDT log to the designated MDT collection entity including the Segment ID.
3. MDT log availability indication

Similar mechanisms as the already agreed one can be re-used for MDT log report where segmentation of MDT log is supported. For example, the UE may include “log available” indication in UEInformationResponse if the next segment of MDT log is available and ready to be reported.
Proposal 2:
It is proposed for RAN2 to study the necessary functionality to support segmentation of MDT.
3. Summary and proposal

The logging requirement for Logged MDT and its relation with the size of the MDT log including neighbour cell information, segmentation of MDT log and necessity to not restrict UE logging size ability to only 1 PDCP PDU size, was discussed.
The following is proposed:

Proposal 1:
Logging timing requirement for Logged MDT should not be restricted by 1 PDCP PDU size, i.e., segmentation of MDT log to be transmitted in several RRC message should be possible.
Proposal 2:
It is proposed for RAN2 to study the necessary functionality to support segmentation of MDT.
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ANNEX
Parameter and bit size for calculation in Table 1 is the same as the one used in [2].
Table A.1: Serving Cell information

	Serving Cell information
	　Bit size

	RSRP
	7

	RSRQ
	6

	E-CGI
	52

	Location Info
	48

	Time Stamp
	24


Table A.2: Neighbour Cell information

	Neighbour cell information
	　Bit Size

	RSRP
	7

	RSRQ
	6

	PCI
	9

	EARFCN
	16
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