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Introduction

In last RAN3 meeting, the metrics for MLB was discussed in [1], and some agreements have been reached as follows.
For UEs in RRC_CONNECTED, introduce it in Xn (and FFS on X2)

For TNL load, report maximum value and available value in % (FFS whether to report per-cell or per-node, and whether to report F1 and S1 separately)

For HW load, introduce it for E1(for CU-UP) and report maximum value and available value in %

Support per-SSB area granularity

For per slice granularity, support this granularity for CAC (Details and other metrics are FFS)

However, there are still some load related parameters for selection in MLB. In this contribution, we will further discuss the metrics for MLB in Release 16, such as the PRB usage, TNL load, Hardware load and per-slice load.
Discussion
PRB Usage
In NR, for the disaggregated gNB scenario, the gNB-CU should obtain the PRB usage of different gNB-DUs to control the offloading operation among the gNB-DUs within the gNB. So, the PRB usage should be supported over F1 interface.

Considering the detailed IEs for PRB usage, the IEs in LTE from TS 36.423 can be a reference.

-----------------------------------------------------------------From TS36.423-----------------------------------------------------------
9.2.37
Radio Resource Status

The Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink and Uplink (TS 36.314 [22], TS 23.203 [13]) and the usage of PDCCH CCEs for Downlink and Uplink scheduling.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	

	DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	


-----------------------------------------------------------------From TS36.423-----------------------------------------------------------
According to the description of Radio Resource Status, the Total PRB usage for DL and UL can be referred to TS 36.314 (4.1.1.1). But there is no corresponding definition for NR in TS 38.314. However, the definition of DL Total PRB usage and UL Total PRB usage can be found in TS 28.552 (5.1.1.2). Therefore, the DL Total PRB usage and UL Total PRB usage should be included in Radio Resource Status in F1AP.
In addition, the PRB usage per QCI can be found in TS 36.314 (4.1.1.2), while there is no corresponding definition or calculation method in TS 38.413 and TS 28.552, so the (non-)GBR PRB usage for DL and UL should be removed from the Radio Resource Status in F1AP, also with DL/UL scheduling PDCCH CCE usage.
Proposal 1: PRB usage of different gNB-DUs should be supported over F1. Only the DL Total PRB usage and UL Total PRB usage should be included in Radio Resource Status in Release 16.

TNL Load
For TNL Load, although it has been supported over the different interfaces, the granularity for reporting has not been decided yet. In disaggregated gNB scenario, i.e. CU-DU split and CP/UP separation, the TNL load over En-DC X2 and Xn should support different kinds of granularity for reporting.
From the BL CR for TS38.463 and 38.473, the TNL load over F1 supports per-cell reporting, while the TNL load over E1 supports the per-node reporting. As the interface between different nodes, the EN-DC X2 and Xn should support the TNL load by both per-cell reporting and per-node reporting.
Therefore, For Xn interface, the TNL load should support both NG TNL load and F1 TNL load, similarly, the TNL load over EN-DC X2 should support both S1 TNL load and F1 TNL load. 

Proposal 2: Both the per-cell and per-node TNL load should be supported over EN-DC X2 and Xn.

Hardware Load
In last meeting, the Hardware load has been supported over E1 and configured with maximum value and available value in percentage, which is shown as below.
------------------------------------------------------------BL CR for TS38.463-----------------------------------------------------------
9.3.1.x1
HW Capacity Indicator

The HW Capacity Indicator IE indicates offered and available throughput experienced by the gNB-CU-UP.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Offered Throughput
	M
	
	INTEGER (1.. 16777216,...) FFS
	Maximum capacity offered by the gNB-CU-UP in kbps

	Available Throughput
	M
	
	INTEGER(0..100, …)
	Average available capacity at the gNB-CU-UP. If the information is reported periodically the averaging window is equal to the reporting period. If the information is not reported periodically the averaging window is the last 1 second. Available capacity. Value 100 corresponds to the offered throughput. Editor’s note: this is FFS.


------------------------------------------------------------BL CR for TS38.463-----------------------------------------------------------
In disaggregated gNB scenario, the gNB-CU should be well aware of the Hardware load of different gNB-DUs within the gNB to perform the intra-gNB load balancing. Therefore, the Hardware load should be supported over F1.
However, as there is no PDCP entity in the gNB-DU, the Hardware load over F1 cannot be calculated by the throughput with kbps. Meanwhile, different from the gNB-CU-UP, the gNB-DU should support the Hardware load from both the control plane and the user plane. In this case, reusing the granularity of Hardware load in LTE should be considered as an optimal way over F1, i,e, low load, medium load, high load and overload.
Proposal 3: The Hardware load should be supported over F1, and the granularity of Hardware load in LTE should be reused.

Per-slice Load
In last meeting, the per-slice granularity for load reporting has been agreed to support for MLB. In the deployment of NR, the slice can be applied in both gNB-DU and gNB-CU-UP at the same time, the gNB-DU and gNB-CU-UP can share the capability of the slice. With the different resource allocation method in the same slice for gNB-DU and gNB-CU-UP, the calculation method to measure the slice load should be different.
Furthermore, the per-slice load reported from the gNB-CU-UP can indicate the node-level slice load, while the per-slice load reported from the gNB-DU can indicate the cell-level slice load. Considering the EN-DC X2 and Xn, the combination of the node-level slice load and cell-level slice load can provide an overall slice load status of the target gNB. For the gNB without CU-DU split or CP/UP separation, the cell-level slice load maybe enough, but for the disaggregated gNB, both the cell-level and node-level slice load should be taken into account for the target gNB selection during the handover.
Proposal 4: Both the cell-level and node-level slice load should be supported over X2 and Xn.
Conclusion
Proposal 1: PRB usage of different gNB-DUs should be supported over F1. Only the DL Total PRB usage and UL Total PRB usage should be included in Radio Resource Status in Release 16.

Proposal 2: Both the per-cell and per-node TNL load should be supported over EN-DC X2 and Xn.

Proposal 3: The Hardware load should be supported over F1, and the granularity of Hardware load in LTE should be reused.

Proposal 4: Both the cell-level and node-level slice load should be supported over X2 and Xn.
The corresponding TPs are given in [2][3][4].
 References

R3-197581  Summary of  discussion  for MLB metrics  NTT DOCOMO

R3-200621  (TP for SON BL CR for 36.423): Addition of MLB Features  ZTE
R3-200622  (TP for SON BL CR for 38.423): Addition of MLB Features  ZTE
R3-200623  (TP for SON BL CR for 38.473): Addition of MLB Features  ZTE
1
3

