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	1. The cell level enhanced MIMO PRB usage is not defined in TS 28.552;
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	Summary of change:
	Introduce an enhanced new MIMO PRB usage for cell level in TS 28.552，which use the time domain averaged maximum scheduled layer number as space factor to represent the spatial multiplexing capability of a cell.The measurement takes into account the resource occupancy in both frequency domain and space domain which can more accurately reflect the resource utilization of wireless network in MIMO scenarios on cell level.
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	[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21]1st Change


[bookmark: _Toc74819728][bookmark: _Toc58515348][bookmark: _Toc51775965][bookmark: _Toc51775349][bookmark: _Toc51774735][bookmark: _Toc51750475][bookmark: _Toc51689801][bookmark: _Toc44491874][bookmark: _Toc35955903][bookmark: _Toc27473248][bookmark: _Toc20132213]5.1.1.2.x	PDSCH PRB Usage per cell for MIMO
a)	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) per cell for MIMO with time domain averaged maximum scheduled layer number as spatial factor in the downlink.
b)	SI 
c)	This measurement is obtained as:

	 
Where
  denotes total PDSCH PRB usage per cell which is percentage of PRBs used, averaged during time period 𝑇 with integer value range: 0-100; 
 denotes the number of PDSCH PRBs multiplexed by i MIMO layers at sampling occasion j.
[bookmark: OLE_LINK1]N(T) denotes total number of sampling occasions taken during time period T;
  denotes total number of PDSCH PRBs available for  sampling occasion j on single MIMO layer per cell; 
LM(T) denotes the maximum scheduled layer number of PDSCH in time period T defined in TS 28.552;
NOTE:  At every sampling occasion the maximum scheduled layer number of all PRBs included in PDSCH is collected as a sampling value and at the end of statistical duration the average of all sampling values is the measuremnt result as defined in TS 28.552. 
T denotes the time period during which measurement is performed;
i is an integer denoting a MIMO layer number that is scheduled in time period T;
j denotes sampling occasion (e.g. 1 slot) during time period T.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotDlMimo, which indicates the PDSCH PRB Usage per cell for MIMO
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the load of the radio physical layer under MIMO scenario.
5.1.1.2.y	PUSCH PRB Usage per cell for MIMO
a)	This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) per cell for MIMO with time domain averaged maximum scheduled layer number as spatial factor in the uplink.
b)	SI
c)	This measurement is obtained as:

,
Where
 denotes total PUSCH PRB usage per cell which is percentage of PRBs used, averaged during time period 𝑇 with integer value range: 0-100; 
 denotes the number of PUSCH PRBs multiplexed by i MIMO layers at sampling occasion j.
N(T) denotes total number of sampling occasions taken during time period T;
 denotes total number of PUSCH PRBs available for  sampling occasion j on single MIMO layer per cell; 
LM(T) denotes the maximum scheduled layer number of PUSCH in time period T defined in TS 28.552;
NOTE:  At every sampling occasion the maximum scheduled layer number of all PRBs included in PUSCH is collected as a sampling value and at the end of statistical duration the average of all sampling values is the measuremnt result as defined in TS 28.552. 
T denotes the time period during which measurement is performed;
i is an integer denoting a MIMO layer number that is scheduled in time period T;
j denotes sampling occasion (e.g. 1 slot) during time period T.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotUlMimo, which indicates the PUSCH PRB Usage per cell for MIMO
f)	NRCellDU
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the load of the radio physical layer under MIMO scenario.

	2nd  Change


A.X	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.
	End of  Change
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