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Discussion and Decision
1 Introduction
In RAN2 # 77 meeting, Scheduled IP throughput in LTE was discussed and agreement is:
	Agreements
1
Confirm that Scheduled IP throughput is a suitable for end-user QoS verification in LTE MDT.
FFS whether the scheduled IP throughput should be per UE or per RAB/QoS class, group of RABs/QoS classes.

2
As a working assumption, logging of LTE MDT scheduled IP throughput for UL and DL shall be done in the RAN. FFS whether UE assistance is needed.

3
The location information which might come with radio measurement in MDT Rel-10 can be correlated with LTE Scheduled IP throughput measurements (enhancements to obtaining location information are not precluded).




This paper will focus on the FFS issue in the first bullet, i.e. “FFS whether the scheduled IP throughput should be per UE or per RAB/QoS class, group of RABs/QoS classes”.

2 Discussion

User data is carried by each RAB and a Scheduled IP throughput measurement on RAB granularity as compared to a per UE based measurement will be an indicator reflecting user experience. For instance, a lower throughput than expected could be a sign of a user suffering from an overly slow connection when browsing or a serious quality issues when watching online video. 

Proposal 1: scheduled IP throughput shall be measured per RAB.

The overall Scheduled IP throughput information of multiple RABs (e.g. per QCI, per UE etc.) would be helpful to reflect overall information of user experience. However, the scheduled IP throughput measurement based on the existing L2 measurement can not reflect the overall user experience, and may be misleading in many cases. In the following we outline a measurement for IP Throughput per RAB using 36.314 [1] as basis:
In 36.314 [1], the formula of scheduled IP throughput is 
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To calculating the throughput per RAB, the “ThpVolDl” and “ThpTimeDl” will be logged by eNB to calculate final scheduled IP throughput result based on the “burst” identified, see Figure 1 for examples of bursts. When calculating throughput per RAB groups (e.g. per QCI or per UE), the “burst” will be different from those of per RAB. Accordingly, “last TTI” and “active” will be different as well. 
There will thus be overlap among the “bursts” of different RABs when calculate per RAB group (per QCI or per UE etc.). These overlaps will impact the “active time” and the “last TTI” per RAB group measurement and different overlap situations will lead to different measurement results even though the actual user experience can be assumed to be the same.
1) Some “last TTI” (and its corresponding volume) excluded in RAB measurement would be included in per RAB group measurement.
2) The “active time” of per RAB groups is not decided directly by each RAB, instead will be determined by the overlap status among each RABs. The difference in user behaviours (e.g. to click one web link one second earlier and one second later) will additionally cause different throughput result even though the users at length are experiencing the same.
This makes it difficult to interpret the meaning of scheduled IP throughput per RAB groups (per QCI or per UE etc.).It is complex to implement since the “ThpVolDl” and “ThpTimeDl” taken per RAB can not be reused.
The problem is explained by the example in Figure 1 blow.
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Figure 1
There are two RABs in one UE (or of same QCI);

For RAB1, there are two “bursts”;

For RAB2, there is one “burst”;

For UE, there is one “burst” (combined from the “bursts” from RAB1 and RAB2);
1) “ThpVolDl” of per UE can not be calculated (e.g. accumulating) from those per RAB

All volume of last TTI per RAB will be excluded when calculate per RAB. However, only some of them will be excluded when calculate per UE. As shown in Figure 1.

RAB1: VolX, VolY will be excluded.

RAB2: VolZ will be excluded.

Per UE, only VolY will be excluded.

2) “ThpTimeDl” of per UE can not be calculated (e.g. accumulating) from those per RAB, there is even no direct relationship between “ThpTimeDl” per RAB and those per UE

RAB1: “active” time is T1+T2

RAB2: “active” time is T3

Per UE: “active” time is Tue. Tue has little relationship with T1, T2 and T3.

3) The different “burst” overlap will cause different throughput result even though the user is experiencing same.
Given Burst2 of RAB1 is triggered by user clicking a web link. If user clicks the link one second later, it will cause a bigger Tgap, and a bigger Tue accordingly, and then result in a smaller throughput result (same “ThpVolDl” / bigger “ThpTimeDl”). However, the user experience is expected to be the same. At this situation, the throughput is misleading.
It is thus rather clear that the scheduled throughput per RAB group based on existing L2 measurement can not reflect user experience, and will be misleading in some cases. To obtain the overall user experience of multiple RABs, another alternative should be considered, i.e. by some post-processing functions (such as to sum or average) based on scheduled IP throughput per RAB. The following steps to provide the throughput per RAB:
1) Calculate scheduled IP throughput of each RAB.

2) For the concerned RABs of the RAB group (of same QCI or of same UE), sum or average over the scheduled IP throughput of each RAB as calculated in step 1.
With this approach, we can get the overall “user experience” by combining the “user experience” of each service, which thus is more accurate.
Conclusion: Scheduled IP throughput measurement per multiple RABs (e.g. per QCI, per UE and etc) is not a preferred measurement. The overall Scheduled IP throughput of multiple RABs can be obtained by post-processing of the Scheduled IP throughput per RAB. 

3 Conclusion
It has been shown that Scheduled IP throughput measurement per multiple RABs (e.g. per QCI, per UE etc.) is not a preferred measurement. The overall Scheduled IP throughput information of multiple RABs can be obtained by post-processing of the Scheduled IP throughput per RAB. 

The proposal is:

Proposal 1: it is proposed to consider scheduled IP throughput per RAB.
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