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1	Introduction	
This TP captures the measurements of number of UEs based on email discussion.
Text proposal for TS 38.314


[bookmark: _Toc527969756][bookmark: _Toc15634729]4	Layer 2 measurements
[bookmark: _Toc15634730]4.1	NR measurements performed by the gNB
[bookmark: _Toc518704828][bookmark: _Toc19110912]4.1.1	Measurements valid for all gNB deployment scenarios
[bookmark: _Toc532550781]4.1.1.x	Number of active UEs
The objective of the measurement is to measure number of active UEs per mapped 5QI for OAM performance observability. It is intended to be part of a calculation to determine the bitrate UEs achieve when they are active, i.e. when applications are transmitting and receiving data.
4.1.1.x.1	Mean number of Active UEs in the DL per mapped 5QI
Protocol Layer: MAC, RLC, PDCP
	Definition
	Mean number of Active UEs in the DL per mapped 5QI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per mapped 5QI.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.x.1-1 below.



Table 4.1.1.x.1-1
	
	Mean number of Active UEs in the DL per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
In RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323.
Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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.



4.1.1.x.2	Max number of Active UEs in the DL per mapped 5QI
Protocol Layer: MAC, RLC, PDCP
	Definition
	Maximum number of Active UEs in the DL per mapped 5QI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per mapped 5QI.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.x.2-1 below.



Table 4.1.1.x.2-1
	
	Maximum number of Active UEs in the DL per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
In RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323.
Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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: _Toc534931545]4.1.1.x.3	Mean number of Active UEs in the UL per mapped 5QI
Protocol Layer: MAC
	Definition
	Mean number of Active UEs in the UL per mapped 5QI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per mapped 5QI.
Detailed Definition:
where
explanations can be found in the table 4.1.1.x.3-1 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 4.1.1.x.3-1
	
	Mean number of Active UEs in the UL per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data).
In addition, the gNB can use the analysis of received data in the estimation. In such case, when 5QI cannot be determined at the time of the sampling occasion, gNB can determine 5QI 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.



4.1.1.x.4	Max number of Active UEs in the UL per mapped 5QI
Protocol Layer: MAC
	Definition
	Maximum number of Active UEs in the UL per mapped 5QI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per mapped 5QI.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.x.4-1 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 4.1.1.x.4-1
	
	Maximum number of Active UEs in the UL per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data).
In addition, the gNB can use the analysis of received data in the estimation. In such case, when 5QI cannot be determined at the time of the sampling occasion, gNB can determine 5QI 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.



[bookmark: _Toc534931546]4.1.1.x.5	Mean number of Active UEs
Protocol Layer: MAC
	Definition
	Mean number of Active UEs. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both.
Detailed Definition:
where
explanations can be found in the table 4.1.1.x.5-1 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 4.1.1.x.5-1
	
	Mean number of Active UEs, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL or for the DL or for both in MAC, RLC or PDCP 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 grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data). In addition, the gNB can use the analysis of received data in the estimation.
For DL, in RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323. Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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.



4.1.1.x.6	Max number of Active UEs
Protocol Layer: MAC
	Definition
	Maximum number of Active UEs. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.x.6-1 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 4.1.1.x.6-1
	
	Maximum number of Active UEs, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL or for the DL or for both in MAC, RLC or PDCP 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 grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data). In addition, the gNB can use the analysis of received data in the estimation.
For DL, in RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323. Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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]4.1.1.x.7	Mean number of Active UEs per mapped 5QI
Protocol Layer: MAC
	Definition
	Mean number of Active UEs per mapped 5QI. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both. The measurement is done separately per mapped 5QI.
Detailed Definition:
where
explanations can be found in the table 4.1.1.x.7-1 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 4.1.1.x.7-1
	
	Number of Active UEs per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL or for the DL or for both in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
For UL, This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data). In addition, the gNB can use the analysis of received data in the estimation. In such case, when 5QI cannot be determined at the time of the sampling occasion, gNB can determine 5QI after successful reception of data.
For DL, in RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323. Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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.



4.1.1.x.8	Max number of Active UEs per mapped 5QI
Protocol Layer: MAC
	Definition
	Maximum number of Active UEs per mapped 5QI. This measurement refers to UEs for which there is buffered data for the UL for DRBs, or there is buffered data for the DL for DRBs, or both. The measurement is done separately per mapped 5QI.
Detailed Definition:
,where
explanations can be found in the table 4.1.1.x.8-1 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 4.1.1.x.8-1
	
	Maximum number of Active UEs per mapped 5QI, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is buffered data for the UL or for the DL or for both in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with 5QI =  at sampling occasion.
For UL, This is a gNB estimation that is expected to be based on Buffer Status Reporting, provided semi-persistent grants and progress of ongoing HARQ transmissions (by including buffered data for which HARQ transmission has not yet terminated in buffered data). In addition, the gNB can use the analysis of received data in the estimation. In such case, when 5QI cannot be determined at the time of the sampling occasion, gNB can determine 5QI after successful reception of data.
For DL, in RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 38.322 and TS 38.323. Buffered data includes data for which HARQ transmission has not yet terminated.

	
	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.



4.1.1.y	Number of stored inactive UE contexts
The objective of the measurement is to measure number of stored inactive UE contexts for OAM performance observability. It is intended to be part of indication about the memory consumption in a RAN node.
The measurement is obtained by sampling at a pre-defined interval, the number of inactive UE contexts for each NR cell and then taking the arithmetic mean or maximum value over pre-defined time duration.
4.1.1.y.1	 Mean number of stored inactive UE contexts
	Definition
	Mean number of inactive UE contexts.

Detailed Definition: 
,where
explanations can be found in the table 4.1.1.y.1-1 below.



Table 4.1.1.y.1-1 
	
	Mean number of Inactive UE contexts, averaged during time period . Unit: Integer.

	
	Number of inactive UE contexts stored in the cell at sampling occasion.

	
	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.



4.1.1.y.2	 Max number of stored inactive UE contexts
	Definition
	Maximum number of inactive UE contexts.

Detailed Definition:
,where
explanations can be found in the table 4.1.1.y.2-1 below.



Table 4.1.1.y.2-1 
	
	Maximum number of Inactive UE contexts sampled during time period . Unit: Integer.

	
	Number of inactive UE contexts stored in the cell at sampling occasion.

	
	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.
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