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1
Introduction
In the last RAN2#105meeting, RAN2 received the LS [1] from SA5 about the PDCP end user throughput measurements.

· SA5 would like to ask RAN2/RAN3 to evaluate the potential measurement definitions outlined in this LS in order to support the use case agreed in the attached SA5 CR S5-191484. Does RAN2/RAN3 think it’s rational and feasible that the potential measurements can be independent of deployment scenario (no-split, two-split and three-split)?

· Note that only “DL buffered UE throughput” is considered in above discussion/description, does RAN2/RAN3 have any ideas how a related “UL buffered UE throughput” could be performed?

In the last RAN2#106meeting, RAN2 discussed the PDCP end user throughput measurements. RAN2 has the following agreements
=>
RAN2 will try to introduce alternative measurement of end user throughput in WI phase if we have.
In this contribution, we will discuss the alternative measurement of end user throughput.
2
Discussion
According the attached CR S5-191484 in the LS [1], the purpose of this measurement is to ensure end user satisfaction and well functioning and well configured cells. If an end user often experiences low quality during use of a service, the end-user might change wireless subscription provider, i.e. loss of income for the network operator.

In our understanding, the PDCP end user throughput should reflect actual scheduled throughput. We think there are two options.

Option 1:  Calculate based on the PDCP volume measurement and UL/DL delay measurement
Option 2:  Reuse the DL/UL throughput measurement in the RLC entity

For option 1, the end user throughput is calculated as the PDCP volume measurement/ the delay measurement. The UL/DL PDCP volume measurement has been defined in TS 28.552. Also RAN2 has agreed the definitions of the RAN part of UL/DL delay measurement. Therefore option 1 does not need define new measurement. But option 1 depends on the UL/DL delay measurement. The UL delay measurement need the UE to report the D1 in RRC. Therefore it will increase the load of RRC message. The advantages are that the result is more accurate and this option can be used in all the scenarios (i.e. non-split architecture, the split architecture and the MR-DC scenario).
For option 2, it can reuse the average DL/UL UE RLC throughput measurements defined in TS 28.552. The difference between the volume of RLC SDUs and the volume of PDCP SDUs is the size of PDCP header, the size of the MAC-I and the volume of PDCP control PDUs. We think the difference is small when the PDCP end user throughput is large. Therefore it can be used in the no-split, two-split and three-split scenarios. For the non-split bearers in MR-DC, it can be used as the same to the bearers in the NR SA. For the split bearers in the MR-DC, both the MN and SN can obtain the DL/UL throughput in the RLC entity. The node hosting the PDCP entity can combine the RLC throughput measurement results of these two nodes to obtain the throughput of this split bearer. Therefore this option also can be used in all the scenarios. This option does not need the RRC reporting of UE. It can avoid to increase the load of Uu. The disadvantage is that the result is less accurate than the result in option 1.

The summary of the comparison is listed in Table 1.
Table 1 Option 1 VS Option 2
	
	Option 1
	Option 2

	Advantages
	Reuse the existing measurements
The result is more accurate
	Reuse the existing measurements
UE does not need to report D1

	Disadvantages
	Need UE to report D1 in RRC. It may increase the load of Uu
	The result is less accurate


Observation 1: There are two options to reflect the end user throughput measurements.
· Option 1: Calculate based on the PDCP volume measurement and UL/DL delay measurement
· Option 2: Reuse the DL/UL throughput measurement in the RLC entity
Proposal 1: It is proposed to choose the measurement method of end user throughput based on the comparison between option 1 and option 2.
3
Conclusions
In this paper, we discussed the end user throughput measurements, and it is proposed:
Observation 1: There are two options to reflect the end user throughput measurements.

· Option 1: Calculate based on the PDCP volume measurement and UL/DL delay measurement
· Option 2: Reuse the DL/UL throughput measurement in the RLC entity
Proposal 1: It is proposed to choose the measurement method of end user throughput based on the comparison between option 1 and option 2.
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