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	[bookmark: _Toc384916784][bookmark: _Toc384916783]1st Modified Section



[bookmark: _Toc20132222][bookmark: _Toc27473257][bookmark: _Toc35955912][bookmark: _Toc44491883][bookmark: _Toc51689810][bookmark: _Toc51750484][bookmark: _Toc51774744][bookmark: _Toc51775358][bookmark: _Toc51775974][bookmark: _Toc58515357][bookmark: _Toc122529591]5.1.1.3.X	Average DL UE buffered Throughput per DRB
a)	This measurement provides the average down link buffered UE throughput per DRB on NRCellCU.  The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement is intended for throughput per UE and bearer independent of traffic patterns and packet size.  Initial buffering time in CU and on F1, meant as time interval the first PDCP SDU of the new burst is received in CU until this first part is received in DU, is excluded. The monitoring is supported also in DC scenario and in NSA option3a and 3x.
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. 5.1.1.3.X-1, Fig. 5.1.1.3.X-3, Fig. 5.1.1.3.X-5 and Table 5.1.1.3.X-2, Table 5.1.1.3.X-4, Table 5.1.1.3.X-6 for DRB (SA, NSA option 3a), split DRB (DC), split DRB (NSA option 3x), respectively. Separate counters are maintained for each mapped 5QI (or QCI for option 3). 
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Figure 5.1.1.3.X-1 Average DL buffered UE throughput per DRB (SA, NSA option 3a)


	T0’
	 
First PDCP SDU of the new burst arrived to CU and there are not any other PDCP SDUs in CU UP waiting for transmission to DU nor the ones mapped to PDCP PDUs and sent to DU are in the DU buffer. 

	T1’
	First PDCP PDU has been received in DU after T0’ (can be obtained as point in time when PDCP PDU sent from CU to DU plus F1 delay).

	T2’
	
The buffer in DU gets empty after T0’.

	ThroughputTime

	T2’ – T1’ [ms]
Note: Contribution of the given PDCP SDUi to ThroughputTime, i.e. the time period the PDCP PDUi related to the PDCP SDUi will spend in the buffer of DU enitity, is obtained as volume of the PDCP PDUi divided with Achievable DRB throughput of the UE.In case in the point of time the PDCP PDUi is sent to DU while the previous one still kept in the DU buffer the time period these two PDCP SDUs will spend  in DU buffer is cumulated, i.e. obtained as sum of volume of the PDCP PDUi and PDCP PDUi-1 divided with Achievable DRB throughput.
The Achievable DRB throughput is obtained as the “Desired buffer size for data radio bearer” as part of last DDDS feedback [TS 38.425] divided with the DDDS reporting period time interval. In case the desired buffer size is 0 and an PDCP PDU sent to DU it is considered it will be spent the whole time interval in the buffer of DU until desired buffer size >0 is reported in the next DDDS feedback. 
Note; The precision of the measured ThroughputTime may be impacted with the precision of the measured F1 delay in case of not time synchronized  CU and DU when it is obtained as F1 RTT/2. 

	ThroughptVolume
	The PDCP SDU volume in bits successfully transmitted (acknowledged by DDDS) in DL to UE per bearer and one burst (consisting of PDCP SDU 1, 2 and 3 in example in Fig. 5.1.1.3.X-1).


Table 5.1.1.3.X-2 DRB (SA, NSA option 3a)Time
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Figure 5.1.1.3.X-3  Average DL buffered UE throughput per split DRB (DC)

	T0
	 
First PDCP SDU of the new burst arrived to CU and there are not any other PDCP SDUs in CU UP waiting for transmission to DU nor the ones mapped to PDCP PDUs and sent to DU are in the DU buffer for any of the legs relevant to the bearer.

	T1
	First PDCP PDU has been received in DU1 of the first leg after T0 (can be obtained as point in time when PDCP PDU sent from CU to DU1 plus F1 delay).

	T2
	First PDCP PDU has been received in DU2 of the second leg after T0 (can be obtained as point in time when PDCP PDU sent from CU to DU2 plus F1 delay).

	T3
	
The buffer in DU1 of the first leg gets empty after T0.

	T4
	The buffer in DU2 of the second leg gets empty after T0

	ThroughputTime

	T4 – T1 [ms]
Note: Contribution of the given PDCP SDUi to ThroughputTime, i.e. the time period the PDCP PDUi related to the PDCP SDUi will spend in the buffer of DU related leg is obtained as volume of the PDCP PDUi divided with Achievable DRB throughput. In case in the point of time the PDCP PDUi is sent to DU while the previous one still kept in the DU buffer of the same leg the time period these two PDCP SDUs will spend in DU buffer is cumulated, i.e. obtained as sum of volume of the PDCP PDUi and PDCP PDUi-1 divided with Achievable DRB throughput.
The Achievable DRB throughput is obtained as the “Desired buffer size for data radio bearer” as part of last DDDS feedback [TS 38.425] divided with the DDDS reporting period time interval. In case the desired buffer size is 0 and an PDCP PDU sent to DU it is considered it will be spent the whole time interval in the buffer of DU until desired buffer size >0 is reported in the next DDDS feedback. 
Note; The precision of the measured ThroughputTime may be impacted with the precision of the measured F1 delay in case of not time synchronized  CU and DU when it is obtained as F1 RTT/2.

	ThroughputVolume
	The PDCP SDU volume in bits successfully transmitted (acknowledged by DDDS) in DL to UE per bearer and one burst (consisting of PDCP SDU 1, 2, 3 and 4 in example in Fig. 5.1.1.3.X-3).



Table 5.1.1.3.X-4 Split DRB (DC)
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Figure 5.1.1.3.X-5  Average DL buffered UE throughput per split DRB (NSA option 3x)

	T0
	 
First PDCP SDU of the new burst arrived to CU and there are not any other PDCP SDUs in CU UP waiting for transmission to DU/MeNB nor the ones mapped to PDCP PDUs and sent to DU/MeNB are in the DU/MeNB buffer for any of the legs relevant to the bearer.

	T1
	First PDCP PDU has been received in DU of the first leg after T0 (can be obtained as point in time when PDCP PDU sent from CU to DU plus F1 delay).

	T2
	First PDCP PDU has been received in MeNB of the second leg after T0 (can be obtained as point in time when PDCP PDU sent from CU to MeNB plus X2 delay).

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

	T6
	The buffer in MeNB of the second leg gets empty after T0

	ThroughputTime

	T6 – T1 [ms]
Note: Contribution of the given PDCP SDUi to ThroughputTime, i.e. the time period the PDCP PDUi related to the PDCP SDUi will spend in the buffer of DU related leg is obtained as volume of the PDCP PDUi divided with Achievable DRB throughput. In case in the point of time the PDCP PDUi is sent to DU while the previous one still kept in the DU buffer of the same leg the time period these two PDCP SDUs will spend in DU buffer is cumulated, i.e. obtained as sum of volume of the PDCP PDUi and PDCP PDUi-1 divided with Achievable DRB throughput.
The Achievable DRB throughput is obtained as the “Desired buffer size for data radio bearer” as part of last DDDS feedback [TS 38.425] divided with the DDDS reporting period time interval. In case the desired buffer size is 0 and an PDCP PDU sent to DU it is considered it will be spent the whole time interval in the buffer of DU until desired buffer size >0 is reported in the next DDDS feedback. In case of split DRB NSA option 3x to calculate the Achievable DRB throughput for LTE leg the “Desired buffer size for E-RAB” as part of last DDDS feedback [TS 36.425] reported from MeNB to CU UP via X2 interface is considered.
Note; The precision of the measured ThroughputTime may be impacted with the precision of the measured F1/X2 delay in case of not time synchronized  CU and DU when it is obtained as F1/X2 RTT/2.

	ThroughputVolume
	The PDCP SDU volume in bits successfully transmitted (acknowledged by DDDS) in DL to UE per bearer and one burst (consisting of PDCP SDU 1, 2, 3 and 4 in example in Fig. 5.1.1.3.X-5).



Table 5.1.1.3.X-6 Split DRB (NSA option 3x)


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 is performed, the number of measurements is equal to the number of mapped 5Q and QCIs for option 3. 
e)	The measurement name has the form 
DRB.PDCP.UEThpDl, or optionally DRB.PDCP.UEThpDl.QOS, where QOS identifies the target quality of service class.
f)	GNBCUUPFunction.
NRCellCU. 
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).
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