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1	Introduction
[bookmark: _Toc474247438]This paper discusses and proposes to introduce further analysis on load management over F1. The TP is also provided in the Annex.
2	Discussion
At the last RAN3 meetings, it was agreed to prioritize the following topics under RAN-Centric Data Collection and Utilization for LTE and NR SI.
RAN3 to prioritize work on SON, including:
-	PCI confusion handling
-	Mobility Robustness Optimization
-	RACH Optimization
-	Load Balancing
-	Capacity and Coverage Optimization
-	Energy Efficiency

As part of Release 15, F1AP support for load management is limited to indication from gNB-DU as to whether it is in overloaded/not-overloaded. However, in order to support efficient P(S)Cell selection by gNB-CU and load balancing, it is essential to rely on the knowledge of the NR cells’ load at the gNB-DU, so that gNB-CU can make an informed decision when selecting the P(S)Cell rather than simply selecting the best cell as indicated in the measurement reports. The CU-CP may also use the reported load information at initial access or when establishing new DRBs.
The lack of cell load information may result in gNB-CU selecting not only a loaded cell which may result in lower performance (e.g., throughput), but in worst case selecting a cell that has considerable load and thus results in a rejection from gNB-DU. In such scenario, only after the rejection, the gNB-DU would then indicate to gNB-CU the potential candidate cells. From an overall procedure perspective, the currently specified condition is suboptimal. Therefore, periodic load information reporting function indicating the cell load status over F1 is necessary and can be added to the already existing procedures as part of Release 16.
The metric to be reported can be based on Composite Available Capacity (CAC), as well as reuse the existing GNB-DU STATUS INDICATION message for providing the cell load reports. Similarly, configuration of the periodic reporting can be achieved via reuse of the GNB-CU CONFIGURATION UPDATE message.
It can also be considered that the DU reports the number of DRBs that can be handled in the DU (possibly separately for GBR and non-GBR). This “instantaneous value” of max number of DRBs allowed in a DU could be different than the value estimated at CU-CP because the value computed by the DU may takes several factors into consideration not known at CU-CP side, e.g. available PUCCH capacity.
[bookmark: _Hlk7800531]Proposal 1. Introduce Composite Available Capacity (CAC) and number of DRBs that can be handled in the DU (possibly separately for GBR and non-GBR) to indicate the cell load status as part of the F1 Load Management solution in Release 16. 
Proposal 2: Introduce configuration of a gNB-DU cell load periodic reporting mechanism as part of the F1 Load Management solution in Release 16.
Proposal 3: It is proposed to capture the above arguments in the TR as provided in the TP in the Annex.
3	Conclusions
Proposal 1. Introduce Composite Available Capacity (CAC) and number of DRBs that can be handled in the DU (possibly separately for GBR and non-GBR) to indicate the cell load status as part of the F1 Load Management solution in Release 16. 
[bookmark: _GoBack]Proposal 2: Introduce configuration of a gNB-DU cell load periodic reporting mechanism as part of the F1 Load Management solution in Release 16.
Proposal 3: It is proposed to capture the above arguments in the TR as provided in the TP in the Annex.

Text Proposal to TR 37.816
[bookmark: _Toc527969764][bookmark: _Toc528315163]Beginning of Text Proposal to TR 37.816

[bookmark: _Toc6475436]5.4	Load Sharing and Load Balancing Optimisation 
[bookmark: _Toc6475437]5.4.1		Use case description
Editor Note: capture the use cases description and benefits of the use cases
The objective of load sharing and load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cell, or to offload users from one cell or carrier or RAT to achieve network energy saving, This can be done by means of optimization of cell reselection/handover parameters and handover actions. The automation of such optimisation can provide high quality user experience, while simultaneously improving the system capacity and also to minimize human intervention in the network management and optimization tasks.
Compared to LTE, NR new features, e.g. CU/DU split and CP-UP separation architecture, network slicing, and EN-DC/MR-DC should be considered in the load sharing and load balancing optimization in NR. Study on load sharing and balancing across DUs within one gNB is needed (load management over F1), as well as load sharing and balancing across CU-UPs within one gNB (E1 load management). It should be studied whether slicing level metrics e.g. slice level radio resource utilization and slice availability also need to be taken into account for the reselection/handover parameters and handover action optimization. 
Both intra-RAT and inter-RAT load balancing scenarios should be supported. LTE is the baseline, studies for NR will focus on
1. Definition of the data required the load sharing and load balancing;
2. Functionalities and actions required to support the load sharing and load balancing, e.g., load reporting architecture, adapting handover and/or reselection configuration
[bookmark: _Toc6475438]5.4.2 	Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
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.
5.4.2.X F1 Load Management
The load reporting function is executed by reporting of cell load related information from gNB-DU to gNB-CU over the F1 interface. Likewise, periodic reporting mechanisms shall be supported.
5.4.2.X.1 F1 Load Information
The following metrics needs to be defined for reporting
· Composite Available Capacity (CAC)
· Indicates the overall available resource level in the cell in either Downlink or Uplink (0..100)
· The Composite Available Capacity can follow the same IE structure as defined in LTE
· number of additional DRBs that can be handled in the DU 
· possibly reported separately for GBR and non-GBR

[bookmark: _Toc6475439]5.4.3 	Conclusion
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