

	
3GPP TSG-SA5 Meeting #139-e	S5-215332
e-meeting, 11-20 October 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	28.552
	CR
	0324
	rev
	-
	Current version:
	17.4.0
	

	

	For HELPon using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed changeaffects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Introduction of average value of scheduled MIMO layers per PRB

	
	

	Source to WG:
	CMCC, ZTE, Huawei, Ericsson

	Source to TSG:
	SA5

	
	

	Work item code:
	ePM_KPI_5G
	
	Date:
	2021-10-01

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	1. With MIMO technology, NR cell can allocate one PRB to several different users at the same time, namely several layers can multiplex one PRB to transit traffics simultaneously. Thus, with the same radio resources (i.e. the same number of PRBs), MIMO can increase the cell throughput (i.e. capacity) obviously.  
2. The capacity of cell with MIMO depends on the Number of PRBs and the Number of Layers. TS28.552 has defined the former, but not the latter.
3. This CR proposed an indicator " Average value of scheduled MIMO layers per PRB" to measure the average Layers (capacity improvement) that is achieved, and to support the analyse of cell capacity for MIMO scenario. 


	
	

	Summary of change:
	Add a new indicator " Average value of scheduled MIMO layers per PRB " to accurately measure the NR cell capacity for MIMO scenario.


	
	

	Consequences if not approved:
	Lack of indicator to measure the cell capacity improvement brought by MIMO technology.
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	[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21] First Change


5.1.1.30.x	Average value of scheduled MIMO layers per PRB on the DL 
a)	This measurement provides the average value of allocated MIMO layers on the downlink per PRB per cell, for MIMO scenario within the measurement period.
b)	SI.
c)	This measurement is obtained by computing the average value of scheduled MIMO layers among all used PRBs that are used within the measurement period in the cell. The average value is obtained by this formula:
     ,     
      where  denotes the average value of scheduled MIMO layers per PRB per cell on the DL.  denotes the measurement period (e.g. 1 hour). And  denotes the sampling occasion  (e.g. 1 symbol). And  denotes the number of kinds of MIMO layers (e.g. 2 kinds).  denotes the number of MIMO layers (e.g. 1 layers, 4layers, etc.) scheduled for traffic transmission  at sampling occasion . denotes the number of PDSCH PRBs used for transmission corresponding to  , at sampling occasion . For example, a cell has 10 PRBs in total for one sampling occasion (=1), within which 9 PRBs are used and 1 left spare. Among 9 used PRBs, one is multiplexed by 4 layers, three is multiplexed by 2 layers, and five only has 1 layer (no multiplexing). So the  in this case is: (1*4+3*2+5*1)/(1+3+5) = 1.67 layers per PRB.
d)	Each measurement is a real value.
e) The measurement name has the form CARR.AverageLayersDl

f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i）One usage of this measurement is to monitor the cell capacity for MIMO scenario, on the DL.


	Second Change


5.1.1.30. y	Average value of scheduled MIMO layers per PRB on the UL 
a)	This measurement provides the average value of allocated MIMO layers on the uplink per PRB per cell, for MIMO scenario within the measurement period.
b)	SI.
c)	This measurement is obtained by computing the average value of scheduled MIMO layers among all used PRBs that are used within the measurement period in the cell. The average value is obtained by this formula:
     ,     
      where  denotes the average value of scheduled MIMO layers per PRB per cell on the UL.  denotes the measurement period (e.g. 1 hour). And  denotes the sampling occasion  (e.g. 1 symbol). And  denotes the number of kinds of MIMO layers (e.g. 2 kinds).  denotes the number of MIMO layers (e.g. 1 layers, 4layers, etc.) scheduled for traffic transmission  at sampling occasion . denotes the number of PUSCH PRBs used for transmission corresponding to  , at sampling occasion . For example, a cell has 10 PRBs in total for one sampling occasion (=1), within which 9 PRBs are used and 1 left spare. Among 9 used PRBs, one is multiplexed by 4 layers, three is multiplexed by 2 layers, and five only has 1 layer (no multiplexing). So the  in this case is: (1*4+3*2+5*1)/(1+3+5) = 1.67 layers per PRB.
d)	Each measurement is a real value.
e) The measurement name has the form CARR.AverageLayersUl

f)	NRCellDU.
g)	Valid for packet switched traffic.
h)	5GS.
i）One usage of this measurement is to monitor the cell capacity for MIMO scenario, on the UL.


	Third Change


A.X	Monitoring of Average value of scheduled MIMO layers per PRB
The average value of scheduled MIMO layers per PRB should be monitored, as it reflects the capacity improvement brought by MIMO in the 5G business network, quantitatively. The operators can use this information to compare cell capacity among different areas and support capacity enhancement decision-making. Besides, the information can be used to optimize the MIMO equipment performance and other OAM works.
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