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	Reason for change:
	1. In the current specification, the performance metric PRB Usage for MIMO has been defined (see subclause 4.2.1.7), which can measure the usage of resources of PDSCH/PUSCH. 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.
2. Similar to PDSCH/PUSCH usage metric, multiple MIMO layers of PDCCH can be scheduled to the UE. And several different users can share the same PDCCH CCE at the same time with the deployment of MIMO. If MIMO layer is not taken into account, the calculation of the usage of resources of PDCCH is always higher than the reality for Massive MIMO scenario. 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.

	
	

	Summary of change:
	A new measurement of PDCCH CCE Usage is introduced in TS 38.314 to reflect the usage of resources of PDCCH.
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[bookmark: _Toc500511687][bookmark: _Toc501040585]<< Start of changes >>
[bookmark: _Toc52580193][bookmark: _Toc108988923]4	Layer 2 measurements
<Partially omitted>
[bookmark: _Toc22987258][bookmark: _Toc22986230][bookmark: _Toc23029791][bookmark: _Toc43234899][bookmark: _Toc43242691][bookmark: _Toc46328557][bookmark: _Toc52580195][bookmark: _Toc156145993][bookmark: _Toc108988926]4.2	NR measurements performed by the gNB
4.2.1	Measurements valid for all gNB deployment scenarios
<Partially omitted>
4.2.1.x	PDCCH CCE Usage
4.2.1.x.1	PDCCH CCE Usage per cell
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.
Protocol Layer: MAC, PHY
Table 4.2.1.x.1-1: Definition for PDCCH CCE Usage per cell
	Definition
	PDCCH CCE Usage per cell is calculated in the time-frequency-space 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 PDCCH CCE Usage per cell
	
	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. 

	
	For MIMO, a count of PDCCH CCEs used for control information transmission for UE  on single MIMO layer per cell at sampling occasion ; 
For non-MIMO, a count of PDCCH CCEs used for control information transmission for UE  per cell at sampling occasion .

	
	For MIMO, the number of MIMO layers scheduled for UE  at sampling occasion ; 
For non-MIMO, this parameter should be set to 1.

	
	A UE  that is scheduled during time period 𝑇. 

	
	Sampling occasion during time period 𝑇. A sampling occasion is 1 symbol.

	
	For MIMO, total number of PDCCH CCEs available for sampling occasion  on single MIMO layer per cell.
For non-MIMO, total number of PDCCH CCEs available for sampling occasion  per cell.

	
	Time period during which the measurement is performed to calculate , e.g., 15min, 1 hour, etc.

	
	A constant value configured by OAM during time period 𝑇 with float value range: 1.00-100.00. 
For MIMO, this parameter should be set to 1.00-100.00; 
For non-MIMO, this parameter should be set to 1.00. 
With this parameter,  should not be larger than 100. 
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