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	Reason for change:
	1. Since D2.3 (average delay UL on F1-U) 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, the unit of D2.3 should be the same to the average delay DL on F1-U. 
	[bookmark: _Toc20132326][bookmark: _Toc27473375]TS 28.552 --- 5.1.3.3.2	Average delay DL on F1-U
d)	Each measurement is an integer representing the mean delay in microseconds. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the number of measurements is equal to the number of mapped 5QIs.


According to the description in TS 28.552 shown above, the unit of this measurement is microsecond (ms) instead of millisecond (s). Thus the unit description for D2.3 in clause 4.2.1.2.1 should be revised.
2. Packet loss rate measurement in the UL per DRB per UE is calculated as number of lost packets per transmitted DRB * 106, as defined in TS 28.552. 
	[bookmark: _Toc20132318][bookmark: _Toc27473367]TS 28.552 --- 5.1.3.1.1	UL PDCP SDU Loss Rate
c)	This measurement is obtained as:  1000000* Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3) and per supported S-NSSAI.


This further confirms that the unit for packet loss rate in the DL per DRB per UE should be number of lost packets per DRB (instead transmitted packets) * 106, Integer.


	
	

	Summary of change:
	1. Update the unit description of D2.3 to 1s.
2. Update ‘per transmitted packets’ to ‘per transmitted DRB’ in Table 4.2.1.5.1-2.
3. Editorial issues.

 
Impact analysis

Impacted functionality: L2 measurements

Inter-operability: 

1. If UE implements according to the CR and the network does not, there is no impact foreseen.
2. If the network implements according to the CR and the UE does not, there is no impact foreseen.

	
	

	Consequences if not approved:
	1. The contents between different specifications are not aligned, which cause further confusions.
2. The editorial issues still exist.

	
	

	Clauses affected:
	4.2.1.2.1	General
4.2.1.3.2	Mean number of Active UEs in the DL per DRB per cell
4.2.1.3.6	Mean number of Active UEs per cell
4.2.1.3.7	Max number of Active UEs per cell
4.2.1.3.8	Mean number of Active UEs per DRB per cell
4.2.1.5.1	Packet Uu Loss Rate in the DL per DRB per UE
4.2.1.6	Other measurements defined in TS 28.552
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[bookmark: _Toc518610664][bookmark: _Toc37153581][bookmark: _Toc46501735][bookmark: _Toc46501737]START OF CHANGES
[bookmark: _Toc43234905][bookmark: _Toc43242697][bookmark: _Toc46328563][bookmark: _Toc52580201][bookmark: _Toc46490332][bookmark: _Toc52752027][bookmark: _Toc52796489][bookmark: _Toc60791768][bookmark: _Toc29239863][bookmark: _Toc37296225][bookmark: _Toc46490352][bookmark: _Toc52752047][bookmark: _Toc52796509][bookmark: _Toc60791788][bookmark: _Toc46491304][bookmark: _Toc52580768][bookmark: _Toc60825607]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.
NOTE:	The delay measurements D1, D2 and D4 are also applicable for EUTRA in case of EN-DC related DL delay measurements on the MN side.
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, the unit of D2.3 is 1 s.
NOTE:	The delay measurements D1, D2.1, D2.2 and D2.4 are also applicable for EUTRA in case of EN-DC related UL delay measurements on the MN side.
For non CU-UP and 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.
[bookmark: _Toc518610678][bookmark: _Toc37153595][bookmark: _Toc46501749][bookmark: _Toc52579320][bookmark: _Toc60786102]NEXT CHANGE
[bookmark: _Toc23029796][bookmark: _Toc22987263][bookmark: _Toc22986235][bookmark: _Toc43234911][bookmark: _Toc43242703][bookmark: _Toc46328569][bookmark: _Toc52580207]4.2.1.3.2	Mean number of Active UEs in the DL per DRB per cell
Protocol Layer: MAC, RLC
Table 4.2.1.3.2-1: Definition for Mean number of Active UEs in the DL per DRB per cell
	Definition
	Mean number of Active UEs in the DL 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 DL for DRBs.
Detailed Definition:
[bookmark: _Hlk33875124], where
explanations can be found in the table 4.2.1.3.2-2 below.



Table 4.2.1.3.2-2: Parameter description for Mean number of Active UEs in the DL per DRB per cell
	
	Mean number of Active UEs in the DL per DRB per cell, averaged during time period . Unit: 0.1.

	
	Number of UEs for which there is data available for transmission for the DL in MAC or RLC protocol layers for a Data Radio Bearer of traffic class at sampling occasion .
Data available for transmission 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.

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



NEXT CHANGE
[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 per cell, averaged during time period . Unit: 0.1.

	
	Number of UEs for which there is data available for transmission for the UL or for the DL 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 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 per cell, averaged during time period . Unit: Integer.

	
	Number of UEs for which there is data available for transmission for the UL or for the DL 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 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
	
	Mean number of Active UEs 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 or for the DL 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 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: _Toc518910494][bookmark: _Toc52580220][bookmark: _Toc46328582][bookmark: _Toc43242716][bookmark: _Toc43234924]NEXT CHANGE
[bookmark: _Hlk24021945][bookmark: _Hlk40190197]4.2.1.5.1	Packet Uu Loss Rate in the DL per DRB per UE
The objective of this measurement is to measure packets that are lost at Uu transmission, for OAM performance observability.
[bookmark: _Hlk31189133]Protocol Layer: RLC
Table 4.2.1.5.1-1: Definition for Packet Uu Loss Rate in the DL per DRB per UE
	Definition
	Uu Packet Loss Rate in the DL per DRB per UE. One packet corresponds to one RLC SDU. The measurement is done separately per DRB.
Detailed Definition:
, where
explanations can be found in the table 4.2.1.5.1-2 below.



NOTE 1:	Packet loss is expected to be upper bounded by the PER (packet error rate, as defined in TS 23.501 [4]) of the DRB which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.
NOTE 2:	The granularity for Packet loss rate measurement is per DRB per UE, as defined in TS 28.552 [2].
Table 4.2.1.5.1-2: Parameter description for Packet Uu Loss Rate in the DL per DRB per UE
	
	Packet Loss Rate in the DL per DRB per UE. Unit: number of lost packets per transmitted packets DRB * 106, Integer. 

	
	Number of DL packets, of a data radio bearer with DRB Identity = , for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period  that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.

	
	Number of DL packets, of a data radio bearer with DRB Identity = , which has been transmitted over the air and positively acknowledged during time period . 

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

	
	The identity of the measured DRB.


[bookmark: _Toc43234925][bookmark: _Toc43242717][bookmark: _Toc46328583][bookmark: _Toc52580221]
NEXT CHANGE
4.2.1.6	Other measurements defined in TS 28.552 [2]
The granularity for PDCP SDU Data Volume measurement defined in TS 28.552 [2] is per DRB per UE.
The granularity for Average UE throughput measurement defined in TS 28.552 [2] is per UE and per DRB per UE.
PRB usage measurements are defined in TS 28.552 [2], i.e. DL/UL Total PRB Usage, Distribution of DL/UL Total PRB Usage. M(T), M1(T), P(T) are measured per cell. P(T) is the total available PRBs for this cell. M1(T) is the PRBs used for traffic transmission in this cell. Counting unit for PRB usage measurement is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carrier).
END OF CHANGES
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