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1
Introduction

The MDT log will be reported whenever the network request that. This makes it possible to avoid reporting at un-suitable situations, e.g. when intense traffic or if bad radio conditions have been detected. However, there will be always some burden to transfer additional the data to the network causing some temporary degradation to delay behaviour or user throughput. This paper discusses the implications of logged reporting and what issues should be considered while defining the basic operation for logged MDT.
2
Discussion

Depending on the size of the log and radio conditions, there will be varying duration of the log reporting. During the reporting the UE may face changed radio conditions causing varied instantaneous throughput. When poor radio conditions the length of the reporting will be longest. Also the probability for handover will increase as the function of radio quality and the length of the log.
From the radio performance perspective and while minimizing the noticeable degradation for user experience, it would be beneficial to keep the reporting short enough in order to minimize the probability for major changes in radio conditions assuming that the reporting request has been sent at a “suitable” time instant.
The handover rate is relevant because current RRC procedure ends when the message has been sent to lower layers to be transmitted on SRB2. The RRC cannot re-initiate the MDT log reporting as there will not be feedback about the successful or failed message transmission.

We have investigated the subject by carrying out system simulations and looking especially the delay behavior and what could be the probability for handovers during the reporting phase.
2.1    Simulations

The simulations have been done using a dynamic system simulator. The scenario has been uniform Macro layout with ISD of 500m. The UE velocity has been 30km/h. Different log sizes as well as user data rates have been used while evaluating the reporting behavior. Main simulation assumptions are listed below:
· Scenario: 3GPP case 3 with Macro 57

· UE velocity: 30 kmph

· ISD: 500m, penetration loss: 10 dB
· Packet scheduler: TD – Proportional Fair, FD – “EdgeATB” scheduling from the edges to the center to avoid bandwidth fragmentation 

· Link adaptation enabled
· SRB1 – RRC control
· SRB2 – MDT reports
· Log size: 10/50/100 kB

· Traffic model: Constant bit rate (CBR) 64/128/192 kbps

The Figure 1 illustrates how the log size and data rate affect the overall duration of the MDT log reporting. With the smallest log size (10kB) the average delay is <0.5s whereas the larger logs can experience reporting length of several seconds. The length of the reporting will have direct impact on the probability for a HO while reporting. This can be seen in Figure 2. With 10kB log size the probability is close to zero whereas with 50kB and 100kB it is around 8% or 17%, respectively.
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Figure 1: Duration of the log reporting

Figure 2: Probability of HO during MDT reporting

As the log transfer will not be re-started after HO, the HO probabilities are directly converted into lost MDT logs. Considering both the probability of losing the log due to HO, which increases relative to the length of the report, and, the simulated reporting performance, they suggest that the log size shouldn’t be much larger than 10kB in order to maximize the probability for successful log transfer.
Proposal 1: It is proposed that RAN2 would take the reporting performance into account when determining the maximum length of the MDT report. tThe evaluations suggest that the report cannot be larger than 10kB.
2.2
Signaling restrictions

In the PDCP specifications [1], the maximum PDU size has been limited to 8188 bytes. This is about the same size that was suggested by the performance results. Following table summarizes how long the logging duration can be reached with periodical reporting taking the PDU limitation as the maximum allowed size for the report. The calculations were using following sizes (number of bits) for the parameters:
· RSRP
7 bits

· RSRQ
6 bits

· EGCI
52 bits

· Location
42 bits

· Time stamp
24 bits

This results in max 137 bits per entry.

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

	1s
	8min
	13min
	10min
	18min

	5s
	40min
	64min
	48min
	90min

	10s
	80min
	128min
	96min
	3h


It would be logical to assume that for instance the ECGI wouldn’t be sent multiple times for one cell but included only to the first result after cell re-selection. Also, referring to discussion in [2] the time stamp will not have to be included separately for each measurement result when the measurement is periodical. The resulted logging durations with such assumptions are in the last three columns. The lengths could be further extended for most frequent logging if the location was stored less frequently, e.g. once in 10s.

It should be also remembered that the periodical measurements represents a worst case regarding the MDT logging being continuous throughout the whole logging period.

From the results we can conclude that even with the PDCP restrictions the logging duration can reach some hours which should be sufficient for typical MDT use cases.

Proposal 2: The max log size can be limited to max PDU size of the PDCP layer, i.e. 8188 bytes.

3
Conclusion

In this paper we have shown the evaluation results for log reporting in a typical macro cellular scenario. The reporting performance was evaluated in terms of reporting duration and HO probability. Also the PDCP limitation for PDU size has been considered and resulted logging periods has been calculated. Based on the result we propose:
Proposal 1: It is proposed that RAN2 would take the reporting performance into account when determining the maximum length of the MDT report. The evaluation suggest that the report cannot be larger than 10kB.
Proposal 2: The max log size can be limited to max PDU size of the PDCP layer, i.e. 8188 bytes.
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