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	Reason for change:
	There are mainly two motivations for PRB Usage. First motivation is to help operators or network vendors to decide whether the capacity of the cell needs to be expanded. Second motivation is for inter-cell load balancing.
PRB Usage has been defined in TS 28.552 in Rel-16. However, the main drawback for the current definition for PRB Usage is that they didn’t taking MIMO layer and MU-MIMO into consideration. Without considering the MIMO, the calculated PRB Usage is always much larger than the reality.
So, new measurements for PRB Usage is introduced in TS 38.314 to reflect multiple MIMO layers and MU-MIMO.

	
	

	Summary of change:
	Rev0:
· new measurements for PRB Usage is introduced in TS 38.314 to reflect multiple MIMO layers and MU-MIMO.

	
	

	Consequences if not approved:
	PRB Usage doesn’t reflect multiple MIMO layers and MU-MIMO. If multiple MIMO layers and MU-MIMO is configured, the calculated PRB Usage is always much larger than the reality.
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[bookmark: _Toc500511687][bookmark: _Toc501040585]<< Start of changes >>
[bookmark: _Toc527969756][bookmark: _Toc23029790][bookmark: _Toc22986229][bookmark: _Toc22987257][bookmark: _Toc43234898][bookmark: _Toc43242690][bookmark: _Toc46328555]4	Layer 2 measurements
[bookmark: _Toc518704828][bookmark: _Toc23029792][bookmark: _Toc22986231][bookmark: _Toc22987259][bookmark: _Toc43234900][bookmark: _Toc43242692][bookmark: _Toc46328558][bookmark: _Toc52580196]4.2.1	Measurements valid for all gNB deployment scenarios
<< Partially omitted >>
[bookmark: _Toc23170585][bookmark: _Toc43234923][bookmark: _Toc43242715][bookmark: _Toc46328581][bookmark: _Toc52580219]4.2.1.5	Packet Loss Rate
[bookmark: _Toc518910494][bookmark: _Toc43234924][bookmark: _Toc43242716][bookmark: _Toc46328582][bookmark: _Toc52580220][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 * 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]4.2.1.6	Other measurements defined in TS 28.552
The granularity for PDCP SDU Data Volume measurement defined in TS 28.552 [2] is per DRB per UE.
The granularity for Average UE throughout 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)
4.2.1.x	PRB Usage
[bookmark: _Toc43234928][bookmark: _Toc43242720][bookmark: _Toc46328586][bookmark: _Toc52580224]4.2.1.x.1	PDSCH PRB Usage for Massive MIMO in the DL per cell
This measurement provides the total usage (in percentage) of PDSCH physical resource blocks (PRBs) for Massive MIMO in the downlink per cell. The objective of the measurement is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the Xn interface. Another use-case is OAM performance observability. 
Protocol Layer: MAC, PHY
Table 4.2.1.x.1-1: Definition for PDSCH PRB Usage for Massive MIMO in the DL per cell
	Definition
	PDSCH PRB Usage for Massive MIMO in the DL per cell is calculated in the time-frequency domain. 

Detailed Definition:
where
explanations can be found in the table 4.2.1.x.1-2 below.



Table 4.2.1.x.1-2: Parameter description for PDSCH PRB Usage for Massive MIMO in the DL per cell
	
	Total PDSCH PRB usage per cell. Percentage of PRBs used, averaged during time period . Value range: 0-100%

	
	PDSCH PRBs used for traffic transmission for UE  on single MIMO layer in this cell during time period T.
Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carrier)

	
	The number of MIMO layers scheduled for UE  during time period T. 

	
	A UE that is scheduled during time period 𝑇. 

	
	Total number of PDSCH PRBs available during time period 𝑇 on single MIMO layer in this cell.

	
	Time Period during which the measurement is performed.

	
	Constant value configured by OAM to avoid  larger than 100%.


4.2.1.x.2	PUSCH PRB Usage for Massive MIMO in the UL per cell
This measurement provides the total usage (in percentage) of PUSCH physical resource blocks (PRBs) for Massive MIMO in the uplink per cell. The objective of the measurement is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the Xn interface. Another use-case is OAM performance observability. 
Protocol Layer: MAC, PHY
Table 4.2.1.x.2-1: Definition for PUSCH PRB Usage for Massive MIMO in the UL per cell
	Definition
	PUSCH PRB Usage for Massive MIMO in the UL per cell is calculated in the time-frequency domain. 

Detailed Definition:
where
explanations can be found in the table 4.2.1.x.1-2 below.



Table 4.2.1.x.1-2: Parameter description for PUSCH PRB Usage for Massive MIMO in the UL per cell
	
	Total PUSCH PRB usage per cell. Percentage of PRBs used, averaged during time period . Value range: 0-100%

	
	PUSCH PRBs scheduled for traffic transmission for UE  on single MIMO layer in this cell during time period T.
Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carrier)

	
	The number of MIMO layers scheduled for UE  during time period T. 

	
	A UE that is scheduled during time period 𝑇. 

	
	Total number of PUSCH PRBs available during time period 𝑇 on single MIMO layer in this cell.

	
	Time Period during which the measurement is performed

	
	Constant value configured by OAM to avoid  larger than 100%.




<< End of change >>

