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5.1.1.2.x	SDM PDSCH PRB Usage
a)	Due to MIMO technology (strong Space Division Multiplexing ability), the cell capacity has been improved obviously. This measurement provides the total usage (in percentage) of PDSCH physical resource blocks (PRBs),  based on statistical MIMO layers. The objective is to measure the usage of cell DL capacity in MIMO scenario. A use-case is wireless network workload observation. 
b)	SI 
c)	This measurement is defined according to "PDSCH PRB Usage based on statistical MIMO layer in the DL per cell " in TS 38.314 [29] as:

	 
Where
 denotes total PDSCH PRB usage per cell which is percentage of PRBs used, averaged during time period  with integer value.
 denotes a count of PDSCH PRBs used for traffic transmission for UE  on single MIMO layer per cell at sampling occasion . Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carriers).
 denotes the number of MIMO layers scheduled for UE  at sampling occasion . 
 denotes a UE  that is scheduled during time period .
 denotes sampling occasion during time period . A sampling occasion is 1 symbol.
 denotes total number of PDSCH PRBs available for sampling occasion j on single MIMO layer per cell.
 denotes the time period during which the measurement is performed to calculate , e.g. 15min, 1 hour, etc.
 is a variable factor for MIMO layers assigned with the maximum  during time period 2 with float value 1.00-100.00. For this measurement, the same β value is used for the entire duration of T1.
 is the "Average value of scheduled MIMO layers per PRB on the DL", during time period  with float value 1.00-100.00, as defined in 5.1.1.30. 
 denotes time period during which the measurement is performed to calculate , as defined in 5.1.1.30.
 is the time period during which the measurement is performed to calculate , e.g.1 week, etc.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotSdmDl, which indicates the DL SDM PRB Usage in a Cell supporting MIMO.
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the DL Radio Resource Utilization in a cell supporting MIMO.

5.1.1.2.y	SDM PUSCH PRB Usage
a)	Due to MIMO technology (strong Space Division Multiplexing ability), the cell capacity has been improved obviously. This measurement provides the total usage (in percentage) of PUSCH physical resource blocks (PRBs),  based on statistical MIMO layers. The objective is to measure the usage of cell UL capacity in MIMO scenario.  A use-case is wireless network workload observation. 
b)	SI 
c)	This measurement is defined according to "PUSCH PRB Usage based on statistical MIMO layer in the UL per cell " in TS 38.314 [29] as:

	 
Where
 denotes total PUSCH PRB usage per cell which is percentage of PRBs used, averaged during time period  with integer value.
 denotes a count of PUSCH PRBs used for traffic transmission for UE  on single MIMO layer per cell at sampling occasion . Counting unit for PRB is 1 Resource Block x 1 symbol. (1 Resource Block = 12 sub-carriers).
 denotes the number of MIMO layers scheduled for UE  at sampling occasion . 
 denotes a UE  that is scheduled during time period .
 denotes sampling occasion during time period . A sampling occasion is 1 symbol.
 denotes total number of PUSCH PRB available for sampling occasion j on single MIMO layer per cell.
 denotes the time period during which the measurement is performed to calculate , e.g. 15min, 1 hour, etc.
 is a variable factor for MIMO layers assigned with the maximum  during time period 2 with float value 1.00-100.00. For this measurement, the same β value is used for the entire duration of T1.
 is the "Average value of scheduled MIMO layers per PRB on the UL", during time period  with float value 1.00-100.00, as defined in 5.1.1.30. 
 denotes time period during which the measurement is performed to calculate , as defined in 5.1.1.30.
 is the time period during which the measurement is performed to calculate , e.g.1 week, etc.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotSdmUl, which indicates the UL SDM PRB Usage in a Cell supporting MIMO.
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the UL Radio Resource Utilization in a cell supporting MIMO.
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[bookmark: _Toc91064227]A.96    Monitoring of PRB Usage for MIMO in NG-RAN
The PRB Usage for MIMO with dynamic factor measurement could provide operators the load information of radio network in MIMO scenario taking spatial resource into consideration. In the early stage of network development, the measurements with a dynamic spatial factor can reflect the actual frequency and space resource utilization of a cell after MU-MIMO is activated. In the late stage of network development, the measurements can help operators be aware of whether a cell has experienced high load.
The SDM PDSCH/PUSCH PRB Usage considers all subscribers’ MIMO layers in a cell. Correspondingly, it is based on the average value of all scheduled MIMO layers. When subscribers in a cell spread over (e.g. distribute randomly), operators can use SDM PDSCH/PUSCH PRB Usage to evaluate the usage of cell capacity in this scenario.



	End of  Change



