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1
Introduction

The paper addresses issues that are still open with logged MDT in idle mode. Details related to log duration, time references and log survival are addressed. The discussion and proposals are related to following agreements in RAN2#70:
First focus is on Periodic DL pilot strength measurement for logged MDT. 

MDT configuration will include a "duration" after which the logging will stop.

- timer will indicate time duration from now, independent of any state transitions

FFS if we specify a guideline on when the UE can remove a log after campaign end if not retrieved during a certain amount of time.

When the network configures a new LOG MDT configuration, this will always replace any already configured LOG MDT configuration and the corresponding logging will be cleared at the same time. It is networks responsibility to retrieve any relevant logging data before configuring a new LOG MDT.
For Logged MDT a UE will be configured before entering idle state by dedicated signaling. It is agreed that new RRC procedure will be defined for logged MDT configuration, but the details haven’t been discussed yet. This paper provides also further insight to this issue, discusses feasible RRC procedure for logged MDT configuration.
2
Discussion

 2.1    Logging duration & time stamp
Earlier is has been proposed [1] that the time stamp would be implemented using a relative time. The relative time can be the time difference between the measurement time instant and the start of log reporting. The start of the log reporting can be tied to absolute time reference in the network side. From this absolute time and reported relative time, the absolute time can be calculated for each measurement result. The advantage of the relative time is that it will avoid the need for synchronization of the UE internal clock to a reference time in the network.
Proposal 1: The time stamp is using relative time.
It would be logical to utilize the same timer for both logging duration and the time stamp. The time stamp will pose higher requirements for the length of the timer (in order to have long enough time to keep the log stored). Hence, the requirements for time stamping shall be the basis for the definition of the timer.
Proposal 2: Logging duration shall preferably be presented with the same resolution as the time stamp to enable re-use of the same clock source.
The network shall take care of that the logged MDT configuration, including the logging duration, so that the resulted log size does not exceed the maximum size of the. The max log size is currently FFS.

Proposal 3: It is network’s responsibility to take care of that the logged MDT configuration shall not result in the log size exceeding the defined maximum size.
For UTRAN the time stamp can be counted using the relative time principle as presented in [1]. However, in the RAN2 discussions it has been proposed that the storage time should be of the order of some days. Hence, the proposed UTRAN timer could be modified by reducing the resolution from 10ms to some higher value, that would still be within the requirement for time stamp resolution. Also, the usage of the 4096 frame counting does not seem to be trouble-free as it may result in error in time counting at the cell change: The SFN cycle is cell specific and in asynchronous case, there can be a discontinuity when the cell is changed. Additionally and most importantly, because the time counting should tolerate state, frequency and RAT changes, it cannot be based on access specific frame clock.

Hence, it is proposed to use a generic clock which would be based on e.g. 1ms cycle, which is available in typical implementations. The resolution for time stamping can, however, be more coarse in order to enable long enough time stamping but still meeting the accuracy requirements for the time stamp. Easiest choice to implement more coarse resolution is to cut the lowest bits from the counter, i.e. have the resolution of 1ms multiplied by appropriate two’s exponent. A reasonable choice in this case would be 32ms. The total number of bits used for the time stamp could be 24 bits as proposed in [1]. With 32ms resolution the max addressable time duration will be about 6 days.

Proposal 4: UTRAN time stamp shall be relative and counted with 24bits using the resolution of 32ms.

EUTRAN time stamp can use the same principle as UTRAN. Relative time can be used with 24 bit counter width. The resolution and maximum length obviously can be of the same for both UTRAN and EUTRAN. Therefore the same 24 counter with 32ms resolution is proposed for EUTRAN time stamp counting.
Proposal 5: EUTRAN time stamp shall be relative and counted with 24bits using the resolution of 32ms.

Periodical DL pilot measurement has been suggested for logged MDT measurements. With periodical measurements with known periodicity and length of the measurement campaign, it would be possible to calculate the time stamp for each log entry using a single reported time reference. Instead of attaching a time stamp to each entry in the log, a single reported time stamp could refer to the beginning logging from which the time instants for all other results can be calculated off-line. If due to state transitions the logging is done in two or more parts, the time stamp could be added to the samples starting the periodical logging.
Proposal 6: It is proposed for RAN2 to discuss and decide whether the time stamp for periodical measurement logging could be attached to the first log entry only in order to minimize the amount of reported data. If the logging is discontinuous due to state transitions the time stamp could be attached to each entry starting a continuous part of the periodical logging.
2.2
RRC procedures for logged MDT configuration
The main issue of logged MDT configuration procedures is whether use one way RRC message (for example only MDT Configuration Request) or two way RRC messages (for example MDT Configuration Request and MDT Configuration Response/Reject). 

It is easy to understand that importance of end-user experience might imply that the UE can decide to not accept or stop the logged measurement at any time if these measurements really impact its normal operation. If eNB can get the info on how many UEs will not accept the logged MDT configuration, eNB can reselect other UEs to do the measurement. With one way approach, eNB can not know whether UE accept the logged MDT configuration or not. With two way communication and procedure with confirmation message, eNB can clearly know which UEs accept or not accept logged MDT configuration. In this paper, two way RRC messages for logged MDT configuration is preferred with following reasons:

· Based on reply from SA5 to RAN2 LS about MDT configuration in [4], the IMSI/IMEI based MDT configuration from OAM, for example to the complaining UE, needs and can be supported. In this case, it is obvious that eNB is likely to know whether the MDT configuration is accepted or rejected by UE. Since if UE rejects the MDT configuration, operator may need to go back to drive-test or other way to find the problem; 
· Also based on reply from SA5 to RAN2 LS about MDT configuration in [4], cell based MDT configuration from OAM also needs to be supported. In this case, eNB needs to select suitable number of UEs to do MDT measurement. If some UEs don’t accept the MDT configuration explicitly, eNB can choose other UEs instead. Otherwise, final measurements from UEs may not be sufficient for network to do post processing for analyzing the problems, if some UEs actually does not execute MDT measurements for some reasons, for example memory, CPU load or other reasons;

Based on above analysis, explicit indication to eNB about acceptance of MDT configuration request will make network to take smarter subsequent actions. Then, the following is proposed, 

Proposal 7: Two-way RRC procedure is used for logged MDT measurement configuration.
2.3    Time for logged MDT configuration

Currently there is no clear definition that when the logged MDT measurement configuration will be done by the network to the UE. One possible time for network to configure the logged MDT measurement is before sending RRCConnectionRelease because the Duration Time is activated right after the logged MDT configuration. But network doesn’t know the UE’s status and can’t predict what will happen before sending RRCConnectionRelease, i.e., RLF may happen. So it is preferred that logged MDT measurement configuration can be done at any time when UE stays in connected mode.
Proposal 8: Logged MDT measurement configuration can be done at any time when UE stays in connected mode and left it to implementation.

3
Conclusions

Based on the discussion, we propose the following for Logged MDT configuration:
Proposal 1: The time stamp is using relative time.
Proposal 2: Logging duration shall preferably be presented with the same resolution as the time stamp to enable re-use of the same clock source.
Proposal 3: It is network’s responsibility to take care of that the logged MDT configuration shall not result in the log size exceeding the defined maximum size.

Proposal 4: UTRAN time stamp shall be relative and counted with 24bits using the resolution of 32ms.

Proposal 5: EUTRAN time stamp shall be relative and counted with 24bits using the resolution of 32ms.

Proposal 6: It is proposed for RAN2 to discuss and decide whether the time stamp for periodical measurement logging could be attached to the first log entry only in order to minimize the amount of reported data. If the logging is discontinuous due to state transitions the time stamp could be attached to each entry starting a continuous part of the periodical logging.

Proposal 7: Two-way RRC procedure is used for logged MDT measurement configuration.
Proposal 8: Logged MDT measurement configuration can be done at any time when UE stays in connected mode and left it to implementation.
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