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Introduction

At the 3GPP TSG RAN#80 meeting,  a new SI “Study on RAN-centric data collection and utilization for LTE and NR” was approved for Release 16. Similar to LTE, the basic features for SON in NR, i.e. Capacity and Coverage Optimization, PCI Selection, Mobility Optimization, Load Balancing and Load Balancing Optimization, RACH optimization, Minimization of Drive Tests (MDT), Energy Saving (ES) shall be discussed.
In this contribution, we summarize the  load management related mechanism for NR in Release 15 and discuss the load management for SON in Release 16. 
Discussion
In Release 15, the load management mechanism was introduced with rough design, and brought updates to NG, F1 and E1 interfaces.

For NG interface, the Overload Start and Overload Stop procedure were introduced in [1]. The AMF informs the NG-RAN node to reduce the signalling load towards the concerned AMF through the Overload Start procedure. The overload action, such as rejecting RRC connection establishments for signalling, and the percentage of certain type of traffic to be rejected shall be included. Besides, through the Overload Stop procedure, AMF informs the NG-RAN node that the overload situation at the AMF has ended and normal operation shall resume. 

For F1 interface, the gNB-DU Status Indication procedure was introduced in [2]. The gNB-DU informs the gNB-CU that the gNB-DU is overloaded so that the overload reduction actions can be applied by gNB-CU.

For E1 interface, the gNB-CU-UP Status Indication procedure was introduced in [3]. The gNB-CU-UP informs the gNB-CU-CP that the gNB-CU-UP is overloaded so that the overload reduction actions can be applied by gNB-CU-CP.
From the above summary, the basic load report mechanism for NR in Release 15 is introduced, i.e. the NG-RAN node indicates its own load status to the corresponding node with general indicator. For Load Sharing and Load Balancing Optimization for SON in NR, the current mechanism could be the baseline, however, the load reporting architecture and the detailed load reporting parameters need to be investigated further in Release 16.
Proposal 1: Taking the current load management mechanisms over NR interfaces as baseline, Load Sharing and Load Balancing Optimization should be further improved in NR.

With the function of Load Sharing and Load Balancing Optimization, the cell load could be arranged properly among the cells and  the pressure of the network congestion could be relieved, which can increase the system capacity and improve the user experience. 

Similar as LTE, the cell load, hardware load and NG/F1 TNL load are also important to be aware by the peer node/control node for RRM purpose, e.g., load balance, mobility target cell selection.

Here, we propose to introduce the following load information for reporting:

 the usage of the PRBs for all traffic in Downlink and Uplink
	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)
	


the overall available resource level in the cell in Downlink and Uplink
For NR, there are multiple individual cells (identified by different NR CGI) within a wideband carrier, which are exchanged over the Xn interface, how to define the cell capacity definition is analyzed in R3-190413.
the status of the Hardware Load experienced by the cell
the NG Transport Network Load experienced by the cell (report over Xn interface)
the F1 Transport Network Load experienced by the cell (report over Xn and E1 interface)
Proposal 2: Taking the above load information into account and standardizing the corresponding reporting mechanism in Release 16.
Conclusion
Proposal 1: Taking the current load management mechanisms over NR interfaces as baseline, Load Sharing and Load Balancing Optimization should be further improved in NR.

Proposal 2: Taking the above load information into account and standardizing the corresponding reporting mechanism in Release 16.
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5.4
Load Sharing and Load Balancing Optimisation 
Taking the load reporting mechanism over NR interfaces in Release 15 as baseline, while the following load information need to be defined for reporting.

 the usage of the PRBs for all traffic in Downlink and Uplink
	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)
	


the overall available resource level in the cell in Downlink and Uplink
the status of the Hardware Load experienced by the cell
the NG Transport Network Load experienced by the cell (report over Xn interface)
the F1 Transport Network Load experienced by the cell (report over Xn and E1 interface)
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