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	1st modified section


5.1.1.X  Average DL UE buffered Throughput
a)  This measurement provides the average down link buffered UE throughput of NR UE on GNBCUUPFuntion. This measurement is intended for throughput per UE and bearer independent of traffic patterns and packet size.  Initial buffering time in gNB, meant as time interval the first PDCP SDU of the new burst is received in CU until its first part is transmitted over air interface of the DU, is also included. 
b)  DER(N=1)
c)  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. 5.1.1.X-1 and Fig. 5.1.1.X-2, and Table 5.1.1.X-1 and Table 5.1.1.X-2 for DRB and splitDRB bearer, respectively.







Figure 5.1.1.X-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 enitity.

	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 5.1.1.X-1



Figure 5.1.1.X-2  Average DL buffered UE throughput per split DRB

	T0
	 
First PDCP SDU of the new burst arrived to CU and there are not any data in the buffer in RLC entity for any of the legs relevant to the bearer.

	T1
	First PDCP PDU has been sent to DU of the first leg after T0.

	T2
	First PDCP PDU has been sent to DU of the second leg after T0.

	T5
	
The buffer in RLC entity of the first leg gets empty after T0.

	T6
	The buffer in RLC entity of the second leg gets empty after T2

	ThroughputTime

	T6 – 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 RLC intity buffer of the given leg is obtained as volume of the PDCP PDU divided with Desired Data Rate for the data radio bearer related to the given leg   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 enitity.

	ThroughputVolume
	The PDCP SDU volume in kbits successfully transmitted (acknowledged by) in DL to the first and secondary RLC entity per UE per bearer and one burst (consisting of PDCP SDU 1, 2, 3 and 4 in example in Fig.2).



Table 5.1.1.X-2

d)  Each measurement is a real value representing the throughput in kbits per second. The number of measurements is equal to one. If the optional QoS level measurement is performed, the number of measurements is equal to the number of 5QIs. 
e)  The measurement name has the form 
DRB.ThroughputVolume, DRB.ThroughputTime or optionally, DRB.ThroughputVolume.Split, DRB.ThroughputTime.Split, DRB.ThroughputVolume.QOS,  DRB.ThroughputTime.QOS, where QOS identifies the target quality of service class. 
 f)  NRCellCU for non split bear, NRRelation for split bear.  
 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).
[bookmark: _GoBack]

	Next modified section


A.x Monitoring of DL PDCP UE buffered Throughput
To monitor DL PDCP buffered throughput per UE and bearer is essential, 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.  
	End of modifications



image1.emf
Time T0'

PDCP SDU 1

↓ 

PDCP PDU 1

PDCP SDU 2

↓ 

PDCP PDU 2

PDCP SDU 3

↓ 

PDCP PDU 3

T1'

Time in RLC buffer of DU for PDCP PDU 3

Time in RLC buffer of DU for PDCP PDU 2

T2'

Volume

Time in RLC buffer of DU for PDCP 

PDU 1

Time in RLC buffer for the given PDCP PDU x  is calculated 

as:

(PDCP PDU x Volume)/(Desired Data Rate for the data 

radio bearer bbased on  last DDDS feedback [TS 38.425] )


Microsoft_Visio_Drawing.vsdx

Time

T0'

PDCP SDU 1
↓ 
PDCP PDU 1

PDCP SDU 2
↓ 
PDCP PDU 2
PDCP SDU 3
↓ 
PDCP PDU 3

T1'

Time in RLC buffer of DU for PDCP PDU 3

Time in RLC buffer of DU for PDCP PDU 2
T2'

Volume
Time in RLC buffer of DU for PDCP PDU 1
Time in RLC buffer for the given PDCP PDU x  is calculated as:
(PDCP PDU x Volume)/(Desired Data Rate for the data radio bearer bbased on  last DDDS feedback [TS 38.425] )



image2.emf
Time

T0

PDCP SDU 1

↓ 

PDCP PDU 1

PDCP SDU 2

↓ 

PDCP PDU 2

PDCP SDU 3

↓ 

PDCP PDU 3

PDCP SDU 4

↓ 

PDCP PDU 4

T1

Time in RLC buffer in second leg for 

PDCP PDU 4

T2 T5 T6

T3

T4

Volume

Time in RLC buffer in first leg for 

PDCP PDU 1

Time in RLC buffer in first leg for PDCP PDU 3

Time in RLC buffer in second leg for PDCP PDU 2

Time in RLC buffer for the given PDCP PDU x and leg is 

calculated as:

(PDCP PDU x Volume)/(Desired Data Rate for the data 

radio bearer and leg based on  last DDDS feedback [TS 

38.425] )


Microsoft_Visio_Drawing1.vsdx

Time

T0

PDCP SDU 1
↓ 
PDCP PDU 1


PDCP SDU 2
↓ 
PDCP PDU 2
PDCP SDU 3
↓ 
PDCP PDU 3
PDCP SDU 4
↓ 
PDCP PDU 4


T1



Time in RLC buffer in second leg for PDCP PDU 4


T2
T5


T6
T3
T4
Volume
Time in RLC buffer in first leg for PDCP PDU 1
Time in RLC buffer in first leg for PDCP PDU 3
Time in RLC buffer in second leg for PDCP PDU 2
Time in RLC buffer for the given PDCP PDU x and leg is calculated as:
(PDCP PDU x Volume)/(Desired Data Rate for the data radio bearer and leg based on  last DDDS feedback [TS 38.425] )



