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	Reason for change:
	1) For UL direction, “semi-persistent grants” wording is not used in NR, so using “configured grants” is more suitable.
2)Value of BSR is related to both the buffer of PDCP layer and RLC layer at UE side. But For all active UEs statistics involving UL direction in current spec, only the BSR of RLC layer and the ongoing HARQ transmissions in MAC layer is considered for the calculation of the number of Active UEs. Altually, the buffer of PDCP layer may also impact the definition of Active UEs.
3) The number of UL active UEs is only calculated in the MAC layer of the network side, since the BSR value reported by UE is only used in the network MAC layer.
4) In NR it is allowed to skip the PDCP re-ordering delay for e.g. time-sensitive traffic, therefore it is better to add a clafication for this case.

	
	

	Summary of change:
	1) Change all “semi-persistent grants” to “configured grants”.
2) For all active UEs statistics involving UL direction, add PDCP layer for BSR calculation.
3) For all active UEs statistics of UL direction, the Protocol Layer includes only the MAC layer.
4) Add a clafication that if network close the PDCP re-ordering delay function, the value of PDCP re-ordering delay of such DRB should be set to 0.
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Start of change
[bookmark: _Toc43234905][bookmark: _Toc43242697][bookmark: _Toc46328563][bookmark: _Toc52580201]4.2.1.2.1	General
Packet delay includes RAN part of delay and CN part of delay.
The RAN part of DL packet delay measurement comprises:
-	D1 (DL delay in over-the-air interface), referring to Average delay DL air-interface in TS 28.552 [2] 5.1.1.1.1.
-	D2 (DL delay on gNB-DU), referring to Average delay in RLC sublayer of gNB-DU in TS 28.552 [2] 5.1.3.3.3.
-	D3 (DL delay on F1-U), referring to Average delay on F1-U in TS 28.552 [2] 5.1.3.3.2.
-	D4 (DL delay in CU-UP), referring to Average delay DL in CU-UP in TS 28.552 [2] 5.1.3.3.1.
The DL packet delay measurements, i.e. D1 (the DL delay in over-the-air interface ), D2 (the DL delay in gNB-DU), D3 (the DL delay on F1-U) and D4 (the DL delay in CU-UP), should be measured per DRB per UE.
The RAN part (including UE) of UL packet delay measurement comprises:
-	D1 (UL PDCP packet average delay, as defined in clause 4.3.1.1).
-	D2.1 (average over-the-air interface packet delay, as defined in 4.2.1.2.2).
-	D2.2 (average RLC packet delay, as defined in 4.2.1.2.3).
-	D2.3 (average delay UL on F1-U, it is measured using the same metric as the average delay DL on F1-U defined in TS 28.552 [2] clause 5.1.3.3.2).
-	D2.4 (average PDCP re-ordering delay, as defined in 4.2.1.2.4).
The UL packet delay measurements, i.e. D1(UL PDCP packet average delay), D2.1(average over-the-air interface packet delay), D2.2(average RLC packet delay), D2.3(average delay UL on F1-U) and D2.4(average PDCP re-ordering delay), should be measured per DRB per UE. The unit of D1, D2.1, D2.2, D2.3 and D2.4 is 0.1ms.
For non CU-DU split case, RAN part of packet delay excludes the delay at FI-U interface, i.e. D2.3 and D3.
If network disables the PDCP re-ordering function, the value of Average PDCP re-ordering delay i.e. D2.4 should be set to 0. 
For the QoS monitoring in TS 23.501 [4], RAN informs the RAN part of UL packet delay measurement, or the RAN part of DL packet delay measurement, or both to the CN.

Next change
[bookmark: _Toc22986237][bookmark: _Toc534931545][bookmark: _Toc23029798][bookmark: _Toc22987265][bookmark: _Toc43234913][bookmark: _Toc43242705][bookmark: _Toc46328571][bookmark: _Toc52580209]4.2.1.3.4	Mean number of Active UEs in the UL per DRB per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.4-1: Definition for Mean number of Active UEs in the UL per DRB per cell
	Definition
	Mean number of Active UEs in the UL per DRB per cell. The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs.
Detailed Definition:
where
explanations can be found in the table 4.2.1.3.4-2 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.4-2: Parameter description for Mean number of Active UEs in the UL per DRB per cell
	
	Mean number of Active UEs in the UL per DRB per cell, averaged during time period . Unit: 0.1.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion 
This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistentconfigured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated).
In addition, the gNB can use the analysis of received data in the estimation. In such case, when DRB cannot be determined at the time of the sampling occasion, gNB can determine DRB after successful reception of data.

	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Total number of sampling occasions during time period . 

	
	Time Period during which the measurement is performed, Unit: second.

	
	The DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.



[bookmark: _Toc23029799][bookmark: _Toc22986238][bookmark: _Toc22987266][bookmark: _Toc43234914][bookmark: _Toc43242706][bookmark: _Toc46328572][bookmark: _Toc52580210]4.2.1.3.5	Max number of Active UEs in the UL per DRB per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.5-1: Definition for Max number of Active UEs in the UL per DRB per cell
	Definition
	Maximum number of Active UEs in the UL per DRB per cell. The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs.
Detailed Definition:
, where
explanations can be found in the table 4.2.1.3.5-2 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.5-2: Parameter description for Max number of Active UEs in the UL per DRB per cell
	
	Maximum number of Active UEs in the UL per DRB per cell, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion 
This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent configured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated).
In addition, the gNB can use the analysis of received data in the estimation. In such case, when DRB cannot be determined at the time of the sampling occasion, gNB can determine DRB after successful reception of data.

	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Time Period during which the measurement is performed, Unit: second.

	
	The DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.



[bookmark: _Toc23029800][bookmark: _Toc22987267][bookmark: _Toc22986239][bookmark: _Toc534931546][bookmark: _Toc43234915][bookmark: _Toc43242707][bookmark: _Toc46328573][bookmark: _Toc52580211]4.2.1.3.6	Mean number of Active UEs per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.6-1: Definition for Mean number of Active UEs per cell
	Definition
	Mean number of Active UEs per cell. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs, or there is data available for transmission for the DL for DRBs, or both.
Detailed Definition:
where
explanations can be found in the table 4.2.1.3.6-2 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.6-2: Parameter description for Mean number of Active UEs per cell
	
	Mean number of Active UEs, averaged during time period . Unit: 0.1.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP protocol layers or for the DL in MAC or RLC protocol layers or for both in MAC or RLC protocol layers at sampling occasion 
For UL, this is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent configured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated). In addition, the gNB can use the analysis of received data in the estimation.


	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Total number of sampling occasions during time period . 

	
	Time Period during which the measurement is performed, Unit: second.



[bookmark: _Toc22986240][bookmark: _Toc22987268][bookmark: _Toc23029801][bookmark: _Toc43234916][bookmark: _Toc43242708][bookmark: _Toc46328574][bookmark: _Toc52580212]4.2.1.3.7	Max number of Active UEs per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.7-1: Definition for Max number of Active UEs per cell
	Definition
	Maximum number of Active UEs per cell. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs, or there is data available for transmission for the DL for DRBs, or both.
Detailed Definition:
, where
explanations can be found in the table 4.2.1.3.7-2 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.7-2: Parameter description for Max number of Active UEs per cell
	
	Maximum number of Active UEs, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP protocol layers or for the DL in MAC or RLC protocol layers or for both in MAC or RLC protocol layers at sampling occasion 
For UL, this is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent configured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated). In addition, the gNB can use the analysis of received data in the estimation.

	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Time Period during which the measurement is performed, Unit: second.



[bookmark: _Toc534931547][bookmark: _Toc22987269][bookmark: _Toc23029802][bookmark: _Toc22986241][bookmark: _Toc43234917][bookmark: _Toc43242709][bookmark: _Toc46328575][bookmark: _Toc52580213]4.2.1.3.8	Mean number of Active UEs per DRB per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.8-1: Definition for Mean number of Active UEs per DRB per cell
	Definition
	Mean number of Active UEs per DRB per cell. The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs, or there is data available for transmission for the DL for DRBs, or both.
Detailed Definition:
, where
explanations can be found in the table 4.2.1.3.8-2 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.8-2: Parameter description for Mean number of Active UEs per DRB per cell
	
	Number of Active UEs per DRB, averaged during time period . Unit: 0.1.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP protocol layers or for the DL in MAC or RLC protocol layers or for both in MAC or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion 
For UL, this is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent configured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated). In addition, the gNB can use the analysis of received data in the estimation. In such case, when DRB cannot be determined at the time of the sampling occasion, gNB can determine DRB after successful reception of data.

	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Total number of sampling occasions during time period . 

	
	Time Period during which the measurement is performed, Unit: second.

	
	The DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.



[bookmark: _Toc22986242][bookmark: _Toc22987270][bookmark: _Toc23029803][bookmark: _Toc43234918][bookmark: _Toc43242710][bookmark: _Toc46328576][bookmark: _Toc52580214]4.2.1.3.9	Max number of Active UEs per DRB per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.9-1: Definition for Max number of Active UEs per DRB per cell
	Definition
	Maximum number of Active UEs per DRB per cell. The DRBs are mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC. This measurement refers to UEs for which there is data available for transmission for the UL for DRBs, or there is data available for transmission for the DL for DRBs, or both.
Detailed Definition:
,where
explanations can be found in the table 4.2.1.3.9-1 below.



NOTE:	For this measurement, the expected accuracy is dependent on application scenario, cell load UE configuration and how DRBs are distributed over logical channel groups.
Table 4.2.1.3.9-2: Parameter description for Max number of Active UEs per DRB per cell
	
	Maximum number of Active UEs per DRB per cell, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is data available for transmission for the UL in MAC, RLC or PDCP protocol layers or for the DL in MAC or RLC protocol layers or for both in MAC or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion 
For UL, this is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent configured grants and progress of ongoing HARQ transmissions (by including data for which HARQ transmission has not yet terminated). In addition, the gNB can use the analysis of received data in the estimation. In such case, when DRB cannot be determined at the time of the sampling occasion, gNB can determine DRB after successful reception of data.

	
	Sampling occasion during time period . A sampling occasion shall occur once every  seconds.

	
	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s. 

	
	Time Period during which the measurement is performed, Unit: second.

	
	The DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.



End of change
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