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Introduction
SA5 sent an LS to RAN2 and RAN3 requesting input on the feasibility of end user throughput measurements [1].  In RA3#103bis meeting, it was agreed that the measurement as captured in the SA5 is feasible and a reply LS was triggered in [2]. 
In this contribution, we discuss the limitations of the current definitions used in the original LS and the LS reply and we provide our opinion on the same. 
[bookmark: _Ref178064866]Discussion
The LS sent by SA5 requested RAN2 and RAN3’s input on the feasibility of including the ‘DL buffered UE throughput’ measurement for observability purposes.
· 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?

The method of performing the measurement defined in the LS included the following.
This measurement is obtained by the following formula for a measurement period:



where each ThroughputVolume and ThroughputTime is intended to represent one DL burst as explained in the Fig. 1 and Fig. 2, and Table 1 and Table 2 for DRB and per split DRB bearer, respectively.




Figure 1 Average DL buffered UE throughput per DRB
	T0’
	First PDCP SDU of the new burst arrived to CU and there are not any data in the buffer in RLC entity relevant to the bearer.

	T1’
	First PDCP PDU has been sent to DU after T0.

	T2’
	The buffer in RLC entity gets empty after T0.

	ThroughputTime

	T2’ – T0’
Note: Contribution of the given PDCP SDU to ThroughputTime, i.e. the time the PDCP PDU related to the PDCP SDU will spend in buffer of RLC enitity is obtained as volume of the PDCP PDU divided with Desired Data Rate for the data radio bearer based on last DDDS feedback [TS 38.425]. Considering the Desired Data Rate includes time intervals when UE has data in the buffer for the given bearer but not scheduled and delay in delivering PDCP PDU from CU to DU it may provide sufficient estimation the time the PDCP PDU related to the PDCP SDU will spend in the buffer of RLC entity.

	ThroughptVolume
	The PDCP SDU volume in kbits successfully transmitted (acknowledged by) in DL to RLC entity of the DU per UE per bearer and one burst (consisting of PDCP SDU 1, 2 and 3 in example in Fig.1).


Table 1
In the equation, the throughputTime is calculated based on the DDR value sent by the DU to the CU. 
1. [bookmark: _Toc4665256][bookmark: _Toc4665621][bookmark: _Toc7700880][bookmark: _Toc7722716]ThroughputTime parameter is used to calculate the DL buffered UE throughput. 
1. [bookmark: _Toc4665257][bookmark: _Toc4665622][bookmark: _Toc7700881][bookmark: _Toc7722717]ThroughputTime is calculated based on the DDR (Desired Data Rate) input which is optionally received at CU from the DU for the UE.
The indication of a DDDR from the DU to the CU is optional. How the DDR value is computed by the DU is not standardized and this will influence how the throughputTime is calculated. Additionally, the periodicity with which the DDDS message is exchanged between the DU and the CU-UP will affect the throughputTime computation. As the actual DL throughput experienced by the UE is largely affected by the radio conditions as experienced by the UE and the presence of other UEs and their radio conditions and priorities, the DDR value which is sent seldom and optionally do not reflect the actual buffered throughput. For example, let us assume that a DDR value of 5 Mbps is exchanged by the DU with the CU-UP every second. Consider that either the radio conditions towards the UE changes (NLOSLOS) and/or other UEs leave the DU after 200 ms. In such a scenario, the flow control algorithm will request, by means of the desired buffer size in the DDDS, for more data from the CU-UP but this is not reflected as part of the DDR message yet. 
1. [bookmark: _Toc7700882][bookmark: _Toc7722718]How the DDR is calculated is not standardized and the presence of the DDR is optional.
1. [bookmark: _Toc7700883][bookmark: _Toc7722719]Actual DL throughput experienced by the UE is largely affected by the radio conditions as experienced by the UE and the presence of other UEs and their radio conditions and priorities.
1. [bookmark: _Toc7700884][bookmark: _Toc7722720]The variability in DL throughput is not reflected by the rate at which the DDR is signaled via DDDS from DU to CU. 
1. The flow control algorithm in the DU will request, by means of the desired buffer size in the DDDS, for more data from the CU-UP but this is not reflected as part of the DDR message yet.
[bookmark: _Hlk7722715]Based on the above observation, we think that the throughputTime computation based on the DDR is not suitable to estimate any throughputs associated to a UE. 
Proposal 1 [bookmark: _Toc7722849]ThroughputTime computation based on the DDR is not suitable to estimate any throughput measurements associated to a UE as the variability in DL throughput is not reflected by the rate at which the optional parameter, DDR, is signaled from DU to the CU. 
As a way forward, we propose to inform RAN3 that the proposed method of using the DDR for throughputTime calculation is not correct and there ask them to re-consider their views on the same. 
Proposal 2 [bookmark: _Toc7722850]Send an LS [3] to RAN3 and SA5 about the above observations.

Conclusion
In section 2 we made the following observations:
Observation 1	ThroughputTime parameter is used to calculate the DL buffered UE throughput.
Observation 2	ThroughputTime is calculated based on the DDR (Desired Data Rate) input which is optionally received at CU from the DU for the UE.
Observation 3	How the DDR is calculated is not standardized and the presence of the DDR is optional.
Observation 4	Actual DL throughput experienced by the UE is largely affected by the radio conditions as experienced by the UE and the presence of other UEs and their radio conditions and priorities.
Observation 5	The variability in DL throughput is not reflected by the rate at which the DDR is signaled via DDDS from DU to CU.

Based on the discussion in section 2 we propose the following:
Proposal 1	ThroughputTime computation based on the DDR is not suitable to estimate any throughput measurements associated to a UE as the variability in DL throughput is not reflected by the rate at which the optional parameter, DDR, is signaled from DU to the CU.
Proposal 2	Send an LS [3] to RAN3 and SA5 about the above observations.
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