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Decision/action requested

It proposes to discuss and endorse
2
References

 [1]
3GPP TS 28.552 “Management and orchestration of networks and network slicing; 5G Core Network (5GC) performance measurements and assurance data”
3
Rationale

Following are some observations related to scheduled layer number.

Observation: Lack of measurements about NR scheduled layer number in TS 28.552

After the wide application of MASSIVE MIMO technology in 5GS, the spatial capability of a cell is enchaned obviously. The measurements of spatial capability should be introduced into performance management architecture. The scheduled layer number can be used as a key indicator which reflects the spatial capability. However, there is no measurement about scheduled layer number defined in TS 28.552. It’s ver necessary to add some measurments about spatial capability under MIMO scenario to TS 28.552.
Proposal Introduction of Maximum scheduled layer number under MIMO scenario.
Time-domain average Maximum scheduled layer number

Taking the downlink as example, Time-domain average maximum scheduled layer number is defined as: in the statistical period, calculate the average value of the maximum number of downlink scheduled layers at each sampling occasion as maximum scheduling layer number. Among them, the maximum number of scheduled layers at each sampling occasion is the maximum number of scheduled layers for MU-MIMO and SU-MIMO. The sampling occasion when the number of scheduled layers is 0 does not participate in the average calculation.
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LM(T) denotes the Time-domain average maximum scheduled layer number of PDSCH in Time period T.

[image: image3.png]Lmax;(T)



 denotes the maximum number of scheduled layer of PDSCH at sampling occasion j.

K(T) denotes the number of sampling occasions at which [image: image5.png]Lmax;(T)



is not 0.

T denotes Time Period during which the measurement is performed.

j denotes the sampling occasion during time period T. A sampling occasion is 1 symbol.
The following shows an example.

Assume that the downlink bandwidth of cell A is 100M, the available PRB is 273, and the number of downlink configuration layers is 16. There are a total of 3 sampling occasions in the time period T. At the first sampling occasion, 10 PRBs are occupied with 1 layer, 30 PRBs are occupied with 2 layers, 30 PRBs are occupied with 3 layers, and 100 PRBs are occupied with 5 layers. At the second sampling occasion, 20 PRBs are occupied with 1 layer, 40 PRBs are occupied with 2 layers, 70 PRBs are occupied with 3 layers, and 90 PRBs are occupied with 7 layers. At the third sampling occasion, there is no PRB occupied.
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The transmission maps of 1st and 2nd occasion are illustrated above. In both of the figures, x-coordinate represents frequency resource and the unit is 10 PRBs; y-coordinate represents space resource and the unit is 1 layer. As there is no PRB occupied at 3rd occasion, the transmission map of 3rd occasion is not represented
So the calculation result is:

LM(T) = （5+7）/2=6

The meaning of the result is that under the current user distribution and cell environment, the maximum scheduled layer of the cell is 6.
Advantages of the scheme in this proposal

This scheme has the following technical advantages

1、It provides a detailed, operable and realizable calculation method for the actual space capacity of the cell, and dynamically displays the actual schedulable resources in the space of the cell;
2、Maximum scheduled layer number of a cell can be used to reflect the load of a cell in perspective of space.
4
Detailed proposal

Proposal Introduce the Time-domain average Maximum Scheduled layer number under MIMO scenario into TS 28.552.
