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Introduction
During the RAN2#108 meeting in Reno, companies discussed the L2 measurements associated to MDT and other performance monitoring KPIs. One such measurement that was discussed in the meeting was the throughput measurement.
10	The immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, the granularity is per DRB per UE.
11	Adopt configuration trigger for the gNB measurement M5: Scheduled IP Throughput in TS37.320 to reflect one of the standardized gNB measurements for UE throughput in TS28.552 (i.e. Average DL/UL UE throughput in gNB).
This has been captured in the section 4.1.1.6 of running CR for L2 measurements [1].
In this contribution, we discuss one of the open issues brought up during the online discussions associated to the throughout measurement in the split bearer scenario involving duplication.
[bookmark: _Ref178064866]Discussion
The definition of the throughput measurement is captured in the SA5 specification related to performance monitoring [2]. This measurement is performed per UE level when the immediate MDT configuration requests the RAN node to perform throughput measurement (M5 measurement). This measurement is performed by the CellDU and the definition of the measurement (for DL based measurement) is based on the RLC level data volume delivered to the UE successfully from either the primary or the supplementary aggregated carriers (in the carrier aggregation mode) in a given time duration.
5.1.1.3.1	Average DL UE throughput in gNB
a)	This measurement provides the average UE throughput in downlink. This measurement is intended for data bursts that are large enough to require transmissions to be split across multiple slots. The UE data volume refers to the total volume scheduled for each UE regardless if using only primary- or also supplemental aggregated carriers. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3) and subcounters per supported S-NSSAI.
b)	DER(N=1)
c)	This measurement is obtained according to the following formula based on the "ThpVolDl" and "ThpTimeDl" defined below. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI. 

If , ×1000 [kbit/s]
If , 0 [kbit/s]


For small data bursts, where all buffered data is included in one initial HARQ transmission,  , otherwise 

ThpTimeDl
The time to transmit a data burst excluding the data transmitted in the slot when the buffer is emptied. A sample of "ThpTimeDl" for each time the DL buffer for one DataRadioBearer (DRB) is emptied.


The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the RLC SDU available for transmission for the particular DRB was successfully transmitted, as acknowledged by the UE. 


The point in time when the first transmission begins after a RLC SDU becomes available for transmission, where previously no RLC SDUs were available for transmission for the particular DRB.


The RLC level volume of a data burst, excluding the data transmitted in the slot when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on RLC SDU level, in kbit successfully transmitted (acknowledged by UE) in DL for one DRB during a sample of ThpTimeDl. (It shall exclude the volume of the last piece of data emptying the buffer).

d)	Each measurement is a real value representing the throughput in kbit per second. The number of measurements is equal to one. If the optional QoS level subcounter and S-NSSAI subcounter measurements are perfomed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs. 
e)	The measurement name has the form 
DRB.UEThpDl, or optionally DRB.UEThpDl.QOS, where QOS identifies the target quality of service class, and DRB.UEThpDl.SNSSAI, where SNSSAI identifies the S-NSSAI..
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for performance assurance within integrity area (user plane connection quality).


1. [bookmark: _Toc31028250][bookmark: _Toc31035818][bookmark: _Toc31035970][bookmark: _Toc31178787][bookmark: _Toc32424930][bookmark: _Toc32425069]The immediate MDT related throughput measurement is performed at the RLC level (in the DU).
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[bookmark: _Ref31014739]Figure 1: Different bearer configuration options
In the split bearer case when the DC based duplication is configured, NR PDCP will duplicate the packets and send them to the UE via both MN and SN (as shown in the orange data flow in Figure 1). The throughput measurement performed on the MN RLC layer and the throughput measurement performed by the SN RLC layer could differ due to the available bandwidth and the load scenarios. If an immediate MDT session associated to throughput measurement in both MCG and SCG is activated for this UE by the OAM, then the MN and the SN sends the respective RLC throughput measurements to the TCE. However, the TCE is unaware of whether the DC based DL PDCP duplication is enabled or disabled to this UE. 
1. [bookmark: _Toc29909032][bookmark: _Toc29909069][bookmark: _Toc29979426][bookmark: _Toc29994958][bookmark: _Toc30578365][bookmark: _Toc30589657][bookmark: _Toc30589714][bookmark: _Toc31028252][bookmark: _Toc31035820][bookmark: _Toc31035972][bookmark: _Toc31178788][bookmark: _Toc32424931][bookmark: _Toc32425070]In the DC based DL PDCP duplication scenario, the MN RLC and SN RLC receive the same set of packets to be transmitted the UE (DL scenario).
1. [bookmark: _Toc31178789][bookmark: _Toc32424932][bookmark: _Toc32425071]If an immediate MDT session associated to throughput measurement in both MCG and SCG is activated for a given UE by the OAM, then the MN and the SN sends the respective RLC throughput measurements to the TCE.
1. [bookmark: _Toc31178790][bookmark: _Toc32424933][bookmark: _Toc32425072]In the DC scenario, the TCE is unaware of whether the DC based DL PDCP duplication is enabled or disabled to this UE.
Therefore, for the DC scenario, there is a benefit in knowing whether the PDCP duplication is enabled or not while including the UE specific throughput measurements as part of immediate MDT. Therefore, if the UE is in DC scenario and if the RAN node receives the signaling based MDT request associated to UE throughput measurements, the RAN node shall inform the TCE regarding whether the PDCP duplication is enabled or not for the specific DRB.
1. [bookmark: _Toc31178791][bookmark: _Toc31178844][bookmark: _Toc32424934][bookmark: _Toc32425073]If the UE is in DC scenario and if the RAN node receives the signaling based MDT request associated to UE throughput measurements, the RAN node shall notify the TCE whether the PDCP duplication is enabled or not at per DRB level.
Conclusion
In section 2 we made the following observations:
Observation 1	The immediate MDT related throughput measurement is performed at the RLC level (in the DU).
Observation 2	In the DC based DL PDCP duplication scenario, the MN RLC and SN RLC receive the same set of packets to be transmitted the UE (DL scenario).
Observation 3	If an immediate MDT session associated to throughput measurement in both MCG and SCG is activated for a given UE by the OAM, then the MN and the SN sends the respective RLC throughput measurements to the TCE.
Observation 4	In the DC scenario, the TCE is unaware of whether the DC based DL PDCP duplication is enabled or disabled to this UE.

Based on the discussion in section 2 we propose the following:
Proposal 1	If the UE is in DC scenario and if the RAN node receives the signaling based MDT request associated to UE throughput measurements, the RAN node shall notify the TCE whether the PDCP duplication is enabled or not at per DRB level.
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