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	Reason for change:
	1. TS28.552 has defined the evaluation of PRB Usage (see subclause 5.1.1.2), but not the usage of PDCCH. Recently, the CR to TS38.314 “Introduction of PDCCH CCE Usage for gNB Layer 2 measurement [L2M_PDCCH_Usage]” has been adopted at TSG-RAN WG2 Meeting #125, and it is necessary to introduce this measurement to TS 28.552 as an important scheme to evaluate the CCE usage for operators. 
2. In real-life deployment, it is observed that the number of users is large while PDSCH/PUSCH PRB usage is relatively low. In such case, the PDCCH is the bottleneck channel. Introducing the usage of PDCCH is essential for both OAM performance observability and inter-cell load balancing.
3. Similar to PDSCH/PUSCH usage metric, multiple MIMO layers of PDCCH can be scheduled to the UE. Therefore, the introduction of PDCCH CCE Usage need to take the space division multiplexing into consideration to reflect the usage of resources of PDCCH precisely. 
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	1st Change


<< Start of changes >>
5	Performance measurements for 5G network functions
5.1	Performance measurements for gNB
<Partially omitted>
5.1.1	Performance measurements valid for all gNB deployment scenarios
<Partially omitted>
5.1.1.2 Radio resource utilization
<Partially omitted>
5.1.1.2.x PDCCH CCE Usage
5.1.1.2.x.1 PDCCH CCE Usage per cell
a)  This measurement provides the total usage (in percentage) of PDCCH control-channel elements (CCEs) per cell. The objective of the measurement is to measure usage of time, frequency and space resources.
b)  SI
c)  This measurement is defined:
,
where  denotes total PDCCH CCE usage per cell which is percentage of CCEs used for MIMO and non-MIMO, averaged during time period  with integer value range: 0-100.
 denotes a count of PDCCH CCEs used for control information transmission for UE  on each MIMO layer per cell at sampling occasion  for MIMO scenario, or a count of PDCCH CCEs used for control information transmission for UE  per cell at sampling occasion  for non-MIMO scenario.
 denotes the number of MIMO layers scheduled for UE  at sampling occasion  for MIMO scenario or equals 1 for non-MIMO scenario.
 denotes a UE  that is scheduled during time period 𝑇.
 denotes sampling occasion during time period 𝑇. A sampling occasion is 1 symbol.
 denotes total number of PDCCH CCEs available for sampling occasion  on each MIMO layer per cell for MIMO scenario, or total number of PDCCH CCEs available for sampling occasion  per cell for non-MIMO scenario.
 denotes the time period during which the measurement is performed to calculate , e.g., 15min, 1 hour, etc.
 is a constant value of available MIMO layers configured by OAM during time period 𝑇 with float value 1.00-100.00 for MIMO scenario, or a constant value configured by OAM during time period 𝑇 with float value 1.00 for non-MIMO scenario. With this parameter,  should not be larger than 100. 
d)	A single integer value from 0 to 100.
e)	RRU.CceTot, which indicates the PDCCH CCE Usage per cell.
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS
i)	One usage of this measurement is for monitoring the PDCCH Usage in a cell.
	2st Change




A.A	Use case of measurement for PDCCH CCE Usage
The PDCCH CCE Usage measurement could provide operators the load information on PDCCH of radio network. Under the circumstance in which the usage of PDCCH is high and the performance of the whole cell is affected, this measurement can help operators identify problems and perform network maintenance to improve user experience and cell performance.
The PDCCH CCE Usage also considers the space division multiplexing and MIMO layer. Therefore, this measurement is suitable to evaluate the usage of cell capacity with or without MIMO deployment and needs to be monitored.
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