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1	Introduction
In R16, intra-RAT and intra-system inter-RAT load balancing were discussed. A Release 17 work item entitled “Enhancement of data collection for SON/MDT in NR and EN-DC” was approved in RAN#86 and was updated at RAN#88, which can be found in RP-201281 [1]. 
To support inter-system load balancing is one of the objective of Rel-17 WI. In this contribution, we discuss the scenarios and load metrics for inter-system load balancing.
2	Discussion
In R16, intra-system load balancing is supported. And the related procedures and load metrics were extensively discussed. In general, support for mobility load balancing consists of one or more of following functions:
-	Load reporting;
-	Load balancing action based on handovers;
-	Adapting handover and/or reselection configuration.
In our opinion, the discussion of inter-system load balancing focuses on the load reporting functionality. Specifically, there are two open issues that need to be solved,
1. The load metrics needed for inter-system load balancing
2. The procedures to achieve load reporting for inter-system load balancing
2.1 The load metrics needed for inter-system load balancing
According to the latest version of TS38.300 [2], the load metrics for intra-system load balancing are listed as below,
-	Radio resource usage (per-cell and per SSB area PRB usage: DL/UL GBR PRB usage, DL/UL non-GBR PRB usage, DL/UL total PRB usage, and DL/UL scheduling PDCCH CCE usage);
-	TNL capacity indicator (UL/DL TNL offered capacity and available capacity);
-	Cell Capacity Class value (UL/DL relative capacity indicator);
-	Capacity value (per cell, per SSB area and per slice: UL/DL available capacity);
-	HW capacity indicator (offered throughput and available throughput over E1, percentage utilisation over F1);
-	RRC connections (number of RRC connections, and available RRC Connection Capacity);
-	Number of active UEs.
Among them, except for the HW capacity which is mainly used for intra-node load reporting, all the other load metrics, including PRB usage, TNL load, CAC, RRC connections and Number of active UEs, can be considered as load metrics for inter-system load balancing.
The introduction of above-mentioned load metrics for inter-system load balancing may apply to the following scenario,


The first step, as potential target nodes, both gNB1 and gNB2 report load status (may include PRB usage, TNL load, CAC, RRC connections and Number of active UEs) to eNB, and generally the load of gNB1 is low while the load of gNB2 is high. So the second step, eNB will offload UEs to gNB1 which is low in load. In general, the more load information the source node obtain, the more probable for the source to perform successful MLB operations with potential target nodes.
Proposal 1: Introduce PRB usage, TNL load, CAC, RRC connections and Number of active UEs as the load metrics for inter-system load balancing in NR.
By following similar logic, the load metrics in E-UTRAN for inter-system load balancing with NR should also be re-considered. According to the latest version of TS36.300 [3], the load metrics for intra-LTE scenario are listed as below,
-	radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage);
-	HW load indicator (UL/DL HW load: low, mid, high, overload);
-	TNL load indicator (UL/DL TNL load: low, mid, high, overload);
-	(Optionally) Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value);
-	Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity).
In our opinion, all of the load metrics listed above can be used for inter-system load reporting with NR. In addition, TS36.314 has clearly defined the Number of Active UEs in UL/DL per QCI for E-UTRAN, which can also be considered for inter-system load reporting from E-UTRAN to NR.
Proposal 2: Introduce PRB usage, TNL load, HW load, CAC and Number of Active UEs as the load metrics for inter-system load reporting from E-UTRAN to NR.
2.2 The procedures related to load reporting for inter-system load balancing
In LTE, the load reporting for inter-system load balancing is supported by the SON Transfer RIM application for inter-system information transfer, and two types of load reporting are specified,
· Cell or multi-cell load reporting, and the requested cell only report the related load metrics for once.
· Event-triggered cell load reporting, and the requested cell report each time when cell load level changes.
The first open issue is whether the event-triggered load reporting can be supported in NR MLB. Since more load metrics could be introduced for inter-system load balancing in NR, the original definition of cell load level will be no longer applied in NR; however, such a mechanism can also be considered in NR which requires more discussion and alignment.
The next open issue is whether there’s a need to adopt periodic load reporting for inter-system load balancing. As more and more operators start to deploy 5G SA network, there’s a large demand for operators to perform load balancing between 5G SA and LTE. Therefore, a more frequent mechanism for load reporting is helpful to achieve better performance for inter-system load balancing. Thus, the periodic load reporting for inter-system load balancing can also be considered.
Proposal 3: Discuss the mechanisms (report for once, event-triggered, and periodic) of load reporting for inter-system load balancing.
3	Conclusion
This contribution discusses inter-system load balancing, and provides following proposals,
Proposal 1: Introduce PRB usage, TNL load, CAC, RRC connections and Number of active UEs as the load metrics for inter-system load balancing.
Proposal 2: Introduce PRB usage, TNL load, HW load, CAC and Number of Active UEs as the load metrics for inter-system load reporting from E-UTRAN to NR.
Proposal 3: Discuss the mechanisms (report for once, event-triggered, and periodic) of load reporting for inter-system load balancing.
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