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	Enhance the formula with adding the last slot DL transferred volume and last slot DL transferred time.
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Start of next change
[bookmark: _Toc20132221][bookmark: _Toc27473256][bookmark: _Toc35955911][bookmark: _Toc44491882][bookmark: _Toc51689809][bookmark: _Toc51750483][bookmark: _Toc51774743][bookmark: _Toc51775357][bookmark: _Toc51775973][bookmark: _Toc58515356][bookmark: _Toc178086770]5.1.1.3	UE throughput
[bookmark: _Toc20132222][bookmark: _Toc27473257][bookmark: _Toc35955912][bookmark: _Toc44491883][bookmark: _Toc51689810][bookmark: _Toc51750484][bookmark: _Toc51774744][bookmark: _Toc51775358][bookmark: _Toc51775974][bookmark: _Toc58515357][bookmark: _Toc178086771]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, and subcounters per PLMN ID, and subcounters per BWP. In the case of per BWP, the UE data volume refers to the total volume scheduled for each Active BWP with same bandwith except UEs with activated supplemental aggregated carrier(s).
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, and for each PLMN ID , and for each Active BWP. 


If ,
If , 0 [kbit/s]
· 

For small data bursts, if transmit a data burst excluding the data transmitted in the last slot when the buffer is emptied, where all buffered data is included in one initial HARQ transmission,  , otherwise 
· Alternatively, for small data bursts, if transmit a data burst including the data transmitted in the last slot when the buffer is emptied, 
· where all buffered data is included in one initial HARQ transmission,  
, otherwise , 
· 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).

	ThpUnresVolDl
	[bookmark: _Hlk181896551]The RLC level volume of data burst, which is the data transmitted in the last slot when the buffer is emptied, See clause 5.1.1.3.5.

	ThpTimeDl_LastSlot
	The time to transmit a data burst, which is the data transmitted in the last slot when the buffer is emptied



Alternatively, for small data bursts, to reflect the actual service duration in full buffer mode, fraction of the last slot time ( may be counted and obtained by the formula:


	TBVol_FullBuffer
	The TB volume of last slot data burst in case the last slot data burst is in full 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 and PLMN ID subcounter and BWP subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs, and the number of Active BWPs. 
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, and DRB.UEThpDl.PLMN, where PLMN identifies the PLMN ID, and DRB.UEThpDl.BWP, where BWP identifies the Active BWP.
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).
[bookmark: _Toc178086772]5.1.1.3.2	Distribution of DL UE throughput in gNB
a)	This measurement provides the distribution of the 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-NSSA, and subcounters per PLMN ID.
b)	DER(N=1)
c)	Considering there are n samples during measurement time T and each sample has the same time period tn, the measurement of one sample is obtained by the following formula for a measurement period tn: 
If , 
If , 0 [kbit/s]


For small data bursts, if transmit a data burst excluding the data transmitted in the last slot when the buffer is emptied, where all buffered data is included in one initial HARQ transmission, , otherwise 
Alternatively, for small data bursts, if transmit a data burst including the data transmitted in the last slot when the buffer is emptied, 
· where all buffered data is included in one initial HARQ transmission,  
, otherwise , 
· 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).

	ThpVolDL_LastSlot
	The RLC level volume of last slot data burst, which is the data transmitted in the slot when the buffer is emptied

	ThpTimeDl_LastSlot
	The time to transmit a data burst, which is the data transmitted in the last slot when the buffer is emptied.



To reflect the actual service duration in full buffer mode, fraction of the last slot time ( may be counted and obtained by the formula:


	TBVol_FullBuffer
	The TB volume of last slot data burst in case the last slot data burst is in full buffer.



Alternatively, for small data bursts, that are successfully transmitted in any given slot (i.e. the requirement that data bursts need to span across several slots excluding transmission of the last piece of the data in a data burst does not apply). where all buffered data is included in one initial HARQ transmission, fraction of the slot time ( may be counted and obtained by the formula:





	slot
	Duration of the slot

	TBVol
	[bookmark: _Hlk181355198]Volume of the TB related to one slot burst

	PaddingVol
	Volume of padding bits added into Transport Block related to one slot burst.




For each measurement sample, the bin corresponding to the DL throughput experienced by the UE is incremented by one. Separate counters are maintained for each mapped 5QI (or QCI for option 3) and for each supported S-NSSAI.
d)	A set of integers, each representing the (integer) number of samples with a DL UE throughput in the range represented by that bin. If the optional QoS level subcounter and S-NSSAI subcounter and PLMN ID subcounter measurements are performed, the number of measurements is equal to the number of mapped 5QIs and the number of supported S-NSSAIs, and the number of PLMN IDs.
e)	The measurement name has the form 
DRB.UEThpDlDist.Bin where Bin represents the bin, or optionally DRB.UEThpDlDist.Bin.QOS, where QOS identifies the target quality of service class, and DRB.UEThpDlDist.Bin.SNSSAI, where SNSSAI identifies the S-NSSAI, and DRB.UEThpDlDist.Bin.PLMN, where PLMN identifies the PLMN ID.
NOTE: Number of bins and the range for each bin is left to implementation
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).

End of change
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