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Introduction
During last meeting, the solutions for MLB are initially discussed and the potential open issues on MLB has been captured as follows,
1. The architectural aspect for MLB. The candidate solutions are introduced as distributed, centralized and hybrid approaches.
2. Load definition. Whether the load information is on a per Cell/Beam/Slice/QoS basis.
3. Load reporting. Whether to reuse the LTE X2-like load reporting procedure in NR.
4. Load coordination with MR-DC scenario considered. 
5. Other optimization
In this contribution, we provide our further considerations on load balancing. The TP for load management solution and conclusion are provided in a companion contribution.
Discussion
Load balancing has the task to handle uneven distribution of the traffic load over multiple cells [1]. The automating of such optimization can provide high quality user experience, simultaneous improving the system capacity and also to minimize human intervention in the network management and optimization tasks.
According to the majority opinion from the email discussion [2], LTE MLB mechanism could be used as baseline and study of MLB for NR could consider the new features of NR, like slicing, SUL, MR-DC, CU/DU function split, etc. Specifically, the definition of load information to be exchanged or reported should be studied.
In LTE system, the cell specific load information adopted for the purpose of intra-LTE load reporting consists of [1] [6]:
-	Radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage, UL/DL scheduling PDCCH CCE 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).

While for the inter-RAT scenario, the load information consists of [1]:
-	Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN, GERAN and eHRPD cells when mapping cell capacities on this value);
-	Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity).
According to the progress of last meeting, a primary consensus has been achieved on the solution description of MLB which is given below [3],
There are possible solutions that enable load management over X2, Xn, F1 and E1 interfaces. On X2 and Xn, the reported information should contain at least cell level load (e.g., resource utilization). Likewise, similar information is required from the gNB-DU to gNB-CU over F1 in case of disaggregated architecture. For E1, load information should also be provided from the gNB-CU-UP to the gNB-CU-CP.
Furthermore, which procedure (i.e. new, reuse of existing one) and the periodicity (i.e. periodic reporting, event-triggered) needs to be considered.
From the above description, it can be revealed that the LTE X2-like signaling information exchange can be set as a baseline for NR. At least the cell level load information, namely the Radio resource usage (which contains UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage, UL/DL scheduling PDCCH CCE usage) should be reported on X2, Xn and F1.
For other parameters which are used for load reporting in LTE, including HW load indicator, TNL load indicator and Composite Available Capacity, since they have been identified as important factors to help achieve MLB, these parameters shall also be adopted in NR MLB for load reporting.
Proposal 1: Use the cell level Radio resource usage, HW load indicator, TNL load indicator and Composite Available Capacity in LTE MLB as baseline.
In LTE, the procedures related to MLB includes the Resource Status Reporting procedures (used for load reporting on X2), Handover procedures (used for performing handover actions due to MLB on X2 and S1), Mobility Settings Change procedure (used for parameter adapting on X2), and RIM procedure for SON Transfer (used for load reporting on S1). In addition, the LTE MLB is further divided into intra-RAT scenario and inter-RAT scenario. For intra-RAT scenario, the Resource Status Reporting, Handover and Mobility Settings Change procedures are used for achieving periodic intra-RAT MLB; while for inter-RAT scenario, the RIM procedure for SON Transfer and Handover procedures are used for fulfilling event-triggered inter-RAT MLB. In our opinion, all of the procedures mentioned above can be reused in NR.
The main difference for LTE and NR MLB is that NR MLB inter-RAT scenarios can be further classified as intra-system inter-RAT scenario and inter-system inter-RAT scenario. For intra-system inter-RAT scenario in NR, since there’s direct Xn interface, the LTE X2-like cell-level load information can be reused in NR; while for inter-system inter-RAT scenario in NR, which is similar to the inter-RAT scenario in LTE, similar procedures and the same load information (including Cell Capacity Class value and Capacity value) as in LTE can be reused in NR.
Proposal 2: The procedures related to LTE MLB could be reused in NR MLB.
On the other hand, because of the new features adopted in NR, the new parameters for the purpose of load balancing optimization may be introduced. The progress of last meeting indicated that the most controversial part on the load information is the potential parameters to be introduced in Radio resource usage, and some companies proposed to introduce SUL related or beam related information for load reporting [4] [5].
For SUL related information, there’s no doubt that the load reporting should reflect the usage of UL as well as SUL. If the load information from potential target node indicated the cell level PRB usage is low, but actually only the UL PRB usage is low while the SUL PRB usage is extremely high (assuming most of the UEs are at the cell edge which can only be served by SUL), then the SUL related information can be introduced to help the source node decide NOT to transmit HANDOVER REQUEST to this potential target node.
For beam related information, the unbalanced load distribution among SSBs at the potential node causes similar potential issue as in the SUL case; therefore, it is also necessary to introduce PRB usage for SSBs.
Proposal 3: Introduce the PRB usage for SUL.
Proposal 4: Introduce the PRB usage for SSBs.
Moreover, besides the load information mentioned above, according to the real deployment of MLB is our network, the number of RRC connections for users is proven to be a useful parameter for cell load information exchange. The source node can use this parameter to decide whether to initiate the HANDOVER REQUEST to a potential target node.
For example, if there are two potential target nodes with equivalent cell level load, one with less number of RRC connections while the other with more number of RRC connections, with which the source node may prefer to trigger the handover procedure to the potential target node with less number of RRC connections because less number of connected UEs indicates more potential capability for the node, as long as the connected UEs are handed over to other nodes due to mobility.
Proposal 5: Introducing parameters to reflect the number of RRC connections. 
Proposal
The paper discussed the load information for MLB use case, and came to the following proposals:
Proposal 1: Use the cell level Radio resource usage, HW load indicator, TNL load indicator and Composite Available Capacity in LTE MLB as baseline.
Proposal 2: The procedures related to LTE MLB could be reused in NR MLB.
Proposal 3: Introduce the PRB usage for SUL.
Proposal 4: Introduce the PRB usage for SSBs.
Proposal 5: Introducing parameters to reflect the number of RRC connections. 
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