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1 Introduction
SA5 has agreed on a KPI for E-UTRAN IP Throughput, which aims to show the performance from an end-user experience perspective (MBit/s per user in a cell), as defined in [1] and [2]. Currently there are no counters to realize this KPI specified by 3GPP. 
There have been discussions (for example see [5] [6] [7]) whether this measurement should be captured by RAN2 or SA5 and also whether existing measurements could be re-used or if new ones are needed.
2 Measurements for E-UTRAN IP Throughput KPI

2.1 Objective of the KPI

The objective of the KPI agreed in [1] and [2] is to measure the throughput experienced by the end-user. 
The defined throughput KPI states that the following aspects shall be fulfilled: 

· The measurements shall be independent of traffic patterns and packet size
· Only impact from the RAN shall be considered

· The measurements shall be performed on the IP volume (i.e. the IP packet payload + headers) 
2.2 Analysis of existing measurements/counters
At RAN2#69 there was a proposal [8] arguing that the existing measurements in [3] can be reused to realize the IP Throughput KPI.
The existing counters in question are;  

· Average cell PDPC SDU bit-rate (separate counters for UL/DL): The average cell bit rate of ingress UP traffic to the eNB (excluding PDPC SDUs which are part of packet forwarding)

· Average number of active users (separate counters for UL/DL): The average number of UEs that have DTCH data queued.
[8] argue that in order to realize the IP throughput KPI, the sum of the average cell PDPC SDU bit rate could be divided with the sum of the average number of active users.
Below is an analysis of the compliance of the existing measurements compared to the definition of the IP throughput KPI as stated in the chapter above.
· The measurements shall be independent of traffic patterns and packet size
(  Existing measurements do not fulfill KPI.. Reusing the existing measurements will eliminate the idle periods, but the measurement will still be dependent of the traffic mix in the cell and the packet size.

Since the packet size is not eliminated in the existing measurement it will be sensitive to the mix of traffic (i.e. a large amount of small packets will produce a lower throughput result). For example, with a large percentage of iPhones and Blackberry phones in the cell, the traffic would typically consist of many bursty small and short transmissions. Then if the operator is not aware of the traffic mix in the cell, it may be hard to know if a low throughput result is really due to poor radio performance or due to a large percentage of iphone/blackberry traffic. Hence a KPI realization based on the existing measurements may become somewhat useless for troubleshooting the RAN if the operator does not have knowledge about the traffic mix in a cell.
Existing measurements will consider the data in all TTIs during the sample, even if a resource is not fully utilized, which could give a rather misleading throughput, especially for shorter samples with data amounts that just barely exceeds that of the packet size.

The current speed allows 1500 bytes per TTI which means that the transfer time for 4  bytes would be the same as for 1500 bytes. If we have a traffic type that sends 4 bytes of data regularly and empties the buffer each TTI, we would with the existing measurements get a throughput measurement of 4 kbps. Since it always takes 1 ms to transmit 0-1500 bytes of data, we can assume that the user will have the same experience as if it had received 1500 kbps (in which case the throughput would be 1500 kbps). Since the throughput measurements may be misleading in this way, they may become less useful for the operators.  

·  Only impact from the RAN shall be considered

( Existing measurements do not fulfill KPI. The existing measurements measures ingress traffic, whereas the KPI states that egress traffic shall be measured. By reusing the existing measurements packets discarded or lost by the eNB will not be considered in the measurement. The existing measurement will also assume that all ingress data is successfully transmitted to the UE. 
· The measurements shall be performed on the IP volume (i.e. the IP packet payload + headers) 

( Existing measurements fulfill KPI. The existing measurement is performed on PDPC SDU level. Since the PDPC SDU corresponds to the incoming data (i.e. the IP packet) before it is processed by PDPC, the amount of data will be the same as if measured on IP level. 
Based on this analysis the conclusion can be drawn that the existing measurements do no fulfil the intention of the agreed KPI. [4] also shows how re-using existing measurements differs from the intention of the KPI.
2.3 Analysis of IP throughput measurements/counters proposed by SA 5
The data that should be considered for measurements is the egress traffic which has been successfully transmitted to the UE. How the measurement shall be calculated is captured in the extended definition of the KPI in [2].
Revisiting the main aspects of the KPI, we state how the measurements proposed in [9] realizes the KPI measurement:
· The measurements shall be independent of traffic patterns and packet size
( New measurements fulfill KPI. Idle gaps between incoming data are not included in the measurement, since the idle periods will differ between traffic types and will not be perceived by the end user. The traffic mix will not have impact on the measured throughput, since the any TTIs when the buffer is empties are excluded from calculations. This means that the operator will be able to use the KPI for troubleshooting and optimization, without having to also obtain knowledge about the traffic mix in the cell.
To avoid differences in throughput depending on the packet size, the last TTI in the sample is removed from the calculations just as stated in [2]. 

With the KPI defined in [2], packets which are less than or equal to 1 TTI (e.g. ping) will end up with a throughput of 0 since the data in the last TTI (in this case only) is not counted. Since this data is always transmitted as fast as possible it does not matter that it is excluded from the sample as it would have had the same experienced throughput regardless if 4 bytes or 1500 bytes were transmitted. For the type of traffic where the buffer is usually emptied in each TTI, latency will be a more relevant KPI to look at.
· Only impact from the RAN shall be considered
( New measurements fulfill KPI. The measurement is of egress data that has been successfully transported to the UE, unlike the existing measurements that assume all ingress data is successfully delivered.
· The measurements shall be performed on the IP volume (i.e. the IP packet payload + headers) 
( New measurements fulfill KPI. The new measurement will measure the volume (PDCP SDU) in kbits successfully transmitted (acknowledged by UE) in DL for one E-RAB during a sample. The measurement will be repeated per QCI.
Based on the analysis above, introducing the new counter described in [9] rather than re-using old ones would give a measurement which realizes the KPI aspects correctly. 
3 Conclusion

As the KPI for IP Throughput described in [1] and [2] has been agreed by SA5, the standardization effort remaining is to specify the counters needed to realize this KPI. As shown in the analysis above, the existing measurements do not realize the KPI in a correct manner, since they measure the ingress traffic and will depend on the size of the packets. New measurements are therefore needed, and those proposed by SA5 in [9] are suitable to realize the KPI.
RAN2 should take the analysis provided in this paper into consideration and if possible agree to introduce the new measurement described in [9] in 3GPP TS 32.425.
Proposal 1: Agree to the solution proposed by SA5 in [9] to 3GPP TS 32.425
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