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1. Introduction
The aim of this paper is to provide an overview on what kind of  MDT throughput measurement is needed  on the MDT server level and based on that to understand what kind of throughput definition is needed to be measured in the eNB.

2. Discussion 
During the email discussion it was pointed out that it is currently not clear how the scheduled IP throughput is calculated. According to the current definion in 36.314 the scheduled IP throughput is calculated on the RAB level per UE, but it is not considered that traffic with the same QCIs may have overlapping bursts. It is firstly very important to clarify this question. 

IP Throughput without consideration of overlapping bursts:

In case it can be considered that traffic with the same QCI value (e.g. QCI 9) will always be multiplexed on the same RAB, it should be sufficient for the eNB to perform per RAB measurements and report per RAB measurements to the MDT server. The calculation of per QCI and per UE  throughput can be done as post-processing. Moreover, for GBR type traffic, it might be sufficient just to include information in the MDT measurement sample that a GBR RAB was running in parallel to the non-GBR RAB and report the GBR value in the measurement sample

Observation 1: In case it can be considered that traffic with the same QCI will be multiplexed over the same RAB, per RAB per UE measurements are sufficiant. Per QCI and per UE IP throughput can be calculated as postprocesing

IP Throughput with consideration of overlapping bursts:

However, if the typical UE configuration is to have several RABs of the same QCI running in parallel, then per QCI measurement and per UE measurement in the eNB are required in order to take into consideration the occurence of parallel bursts of the same QCI for the UE. It would be difficult  to obtain accurate per QCI and per UE measurements by post processing. 

Observation 2: In case overlapping bursts has to be considered by IP throughput measuremens, per RAB per UE scheduled IP throughput measurement is inaccurate as on MDT server level, the scheduled IP throughput per RAB would not help operator to make any assumtions about the quality as operator does not know on MDT server level which application was used by the customer in the time of the measurement and it will not be possible to calculate per QCI or per UE scheduled IP throughput as postprocesing

From Vodafone point of view it should be possible to get per QCI and per UE  throughput measurement at the MDT Server Level. In order to reach it, the eNB should either make the measurements per QCI and UE, or if this will be considered as too complicated by the group, per UE measurement might be considered as sufficient.
Proposal 1: Define separate per QCI and per UE measurements or only per UE measurements in the eNB assuming the possibility for multiple RABs (overlapping bursts) of the same QCI supported by a UE. 

GBR traffic: The current definition of the scheduled IP throughput might not appropriate for measuring GBR throughput as it omits the samples where the data is sent in one TTI. This means that if we have periodic bursts where each burst can be transmitted in one TTI, the GBR throughput measurement would be zero. An appropriate measurement would consider the achieved throughput based on the amount of data generated and the time to send the data irrespective of whether it is sent in one TTI or more than one TTI. 

However, if we assume that RABs with GBR traffic type will achieve the guaranteed bit rate, it would be sufficient to only include this information in a measurement sample for the per QCI measurement performed in the eNB.This information will help to :

a) understand the overall UE throughput if not measured in eNB

b) understand the context for the non-GBR throughput achieved by a UE in a given location e.g. UE has 500 Kbps instead of 1Mbps because there was a GBR RAB of 500 Kbps running in parallel. 

Proposal 2: The information on GBR rate of the GBR traffic running in parallel to the non-GBR traffic during the measurement period of non-GBR  throughput should be included in the non-GBR throughput (per QCI measurement or per UE measurement) In Vodafone’s  view,  the GBR rate needs to be reported to the MDT Server independent of the way the scheduled IP throughput is calculated.

3. Conclusion:

In case the overlapping bursts need to be considered during the calculation of the scheduled  IP throughput, the following is proposed to agreed:

· Per RAB per UE IP Throughput measurements are insufficiant and do not provide any useful information for the operator to understand the quality of the network as no calculation of per QCI per UE or per UE IP throughput are possible as postprocessing.

· To define separate per QCI and per UE measurements or only per UE measurements if both measurements will be considered as to be complicated in the eNB

· To agree to report GBR rate of the GBR traffic during the measurement period of the UE for scheduled IP throughput. 
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