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1	Decision/action requested
The group is asked to discuss and endorse on the proposal.
2	References
[1]	3GPP TS 38.314 “NR; Layer 2 measurements”
[2]	3GPP TS 28.552 “Management and orchestration; 5G performance measurements”
[3]             R2-2401941 “Introduction of PDCCH CCE Usage for gNB Layer 2 measurement [L2M_PDCCH_Usage]”
3	Rationale
3.1			Background
In real-life deployment, it is observed that the number of users is large while PDSCH/PUSCH PRB usage[1][2] is relatively low. The user experience is bad due to limited PDCCH resources. Under the circumstance in which the PDCCH is the bottleneck constraint channel, i.e. the usage of PDCCH is high but the PRB usage is relatively low, the performance of the whole cell is affected. However, operators have no metric to evaluate and detect this situation based on TS 28.552. As shown in Figure1 a) and b), when the number of UEs in the cell increases, the average UL/DL UE throughput gets deteriorated with a relatively low PRB usage. (The measurements, including mean number of RRC connections, average UL/DL UE throughput, and UL/DL total PRB usage, have been specified in TS 28.552[2].).
a) [image: ]     b) [image: ]
Figure 1. An example of a cell with relatively low PRB Usage but bad UE Experience
[bookmark: _GoBack]Besides, the measurement of PDCCH CCE Usage for gNB Layer 2 has been proposed and adopted on TSG-RAN WG2 Meeting #125, which is defined in TS 38.314[3] specifically. In alignment with the modification in RAN2, this new measurement should be added to SA5.
3.2			Discussion on adding the measurement “PDCCH CCE Usage”
Currently, the following measurements for PRB Usage for MIMO have been defined in TS 28.552 v18.5.0[2], which are applicable for PDSCH and PUSCH only:
5.1.1.2.11  PDSCH PRB Usage per cell for MIMO 
5.1.1.2.12  PUSCH PRB Usage per cell for MIMO 
5.1.1.2.13  SDM PDSCH PRB Usage
[bookmark: _Toc155701344]5.1.1.2.14	 SDM PUSCH PRB Usage 
Observation 1: The current defined measurements for PRB Usage for MIMO are only about PDSCH/PUSCH PRB Usage. However, there are no measurements defined in SA5 to reflect the usage of resources of PDCCH. 
There are mainly following 3 motivations for adding the measurement “PDCCH CCE Usage” in TS 28.552:
Motivation 1: OAM performance observability 
As shown above, it is necessary to introduce the PDCCH usage metric which is accessible for OAM, and operators can perform network maintenance to improve user experience and cell performance when the PDCCH resources are constraints.
Motivation 2: inter-cell load balancing
The PDCCH CCE usage can also be utilized as the essential metric for network to perform load balancing appropriately. For example, if one cell has high PDCCH usage (as shown in Figure 1a) but the neighbour cells have low PDCCH usage, the network can handover UEs to cells with low load for better performance.
Observation 2: Introducing the usage of PDCCH is essential for OAM performance observability and inter-cell load balancing. 
Motivation 3: to reflect the space division multiplexing and MIMO layers in the metric
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, we propose to calculate the usage of resources of PDCCH by the sum of PDCCH CCE allocated for each UE, by taking MIMO layer into consideration. Meanwhile, to unify the measurement, the MIMO layer can be set to 1.00 for scenario of non-MIMO.
Observation 3: The space division multiplexing and MIMO layer need to be taken into consideration to reflect the usage of resources of PDCCH precisely.
3.3			Conclusions
In this contribution, we discuss the motivation of introducing a new measurement of PDCCH CCE Usage. Here are the observations and proposal:
Observation 1: The current defined measurements for PRB Usage for MIMO are only about PDSCH/PUSCH PRB Usage. However, there are no measurements defined in SA5 to reflect the usage of resources of PDCCH. 
Observation 2: Introducing the usage of PDCCH is essential for OAM performance observability and inter-cell load balancing. 
Observation 3: The space division multiplexing and MIMO layer need to be taken into consideration to reflect the usage of resources of PDCCH precisely.
Proposal 1: Introduce a new measurement named “PDCCH CCE Usage” in TS 28.552. 
Proposal 2: SA5 to agree on the CR of this new measurement including its use case.
4	Detailed proposal
[bookmark: _Toc501040585][bookmark: _Toc500511687]SA5 is asked to endorse the following proposals:
(1) Add a new measurement named “PDCCH CCE Usage” to clause 5.1.1.2 “Radio resource utilization” in TS 28.552.
(2) Add the use case of “PDCCH CCE Usage” in TS 28.552.
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