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1. Introduction
In this contribution, we discuss the use cases for RAN centric-data utilization for further study.

2. Discussion
2.1 Background
In LTE, in order to improve user experience or to reduce operator’s CAPEX and OPEX, a lot of SON functions were introduced. It is expected that same or more efficient SON functions which considered NR new features are introduced for NR. These SON features are performed based on the statistic of massive data from network and UE. In addition, the RAN-centric data is also used for OAM functions, e.g. call trace, performance management, etc.  

In LTE, due to the lack of whole picture from the very beginning, functions of SON family were studied and specified separately although they are inter-related with each other, e.g., MDT and RACH optimisation, MDT and layer 2 measurements, load balancing and handover optimisation. For NR, it is an opportunity to have a fresh start with the whole picture of how to collect information to serve SON-oriented solutions, RRM enhancement and other applications better. Therefore, a study item on RAN-centric data collection and utilization for NR was approved for Rel-16 [1]. The objectives related RAN3 are shown below:

---------- Start of Quotation from [1] ----------
This study item aims to investigate RAN-centric Data collection and utilization for NR and LTE, detailed objectives are:
1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].
2. Identify necessary standard impact on data collection and utilization for the defined use cases and scenarios, including, 
· Collection: Study the procedure for configuration and collection of UE measurements, L1/L2 RAN node measurements and signalling procedure for distributed and central analysis. Identify the potential standard impact on related network entities. Additionally for MDT study following solutions [RAN3, RAN2]:

· Logged MDT focusing on RRM measurements;

· Immediate MDT focusing on RRM measurements;

· Utilization: Study necessary procedures and information exchange required for different use cases, e.g. SON, RRM enhancement, edge computing, radio network information exposure, URLLC and LTE-V2X (i.e., PC5 and uu), etc [RAN3]. 

3. If necessary, investigate the benefits and feasibility of introducing a logical entity/function for RAN centric data collection and utilization [RAN3].
---------- End of Quotation from [1] ----------
In this contribution, we focus on the study the use cases and benefit of RAN-centric data utilization.

2.2 Use Cases
Load Balancing
As mentioned in [2], load balancing has the task to handle uneven distribution of the traffic load over multiple cells. The purpose of load balancing is thus to influence the load distribution in such a manner that radio resources remain highly utilized and the QoS of in-progress sessions are maintained to the extent possible and call dropping probabilities are kept sufficiently small.
In LTE, Mobility Load Balancing (MLB) is specified as SON function. The MLB is performed for balancing the load between cells by autonomously changing the mobility parameter such as cell individual offset (CIO) as shown in Figure1. Note that it is needed to exchange the load information between RAN nodes. Unfortunately, the load information exchange procedure does not specified for NSA and SA deployment in NR at the moment.
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Figure1: Mobility load balancing.
Furthermore, as mentioned in [3], the load information can also be considered for a proper cell selection at HO and MR-DC. Following figure illustrates the overall procedure for configuring EN-DC. If the eNB wants to configure EN-DC, it will configure the UEs with NR measurements. And when the respective NR measurement is received from the UE, eNB will select gNB having proper NR cell and initiate the SgNB Addition procedure. During the SgNB Addition procedure, gNB-CU will select proper NR cell and initiate UE context setup. During this overall procedure, there are three key RRM decisions to achieve good load balancing, which will help to ensure that the UE experiences higher throughput.
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Figure2: Overall procedure for configuring EN-DC.

Therefore, we propose the following:
Proposal 1:
To capture the load balancing as a use case for RAN centric-data utilization in TR, and further study the mechanism to exchange the load information between intra-RAT/inter-RAT RAN nodes.

Call Trace
The RAN node can be performed the call trace function via RAN-CN interface or OAM interface. The trace function is triggered in order to collect the detailed UE information as trace recode and the collected trace recodes are sent to Trace Collection Entity. The trace recode can be used for trouble shooting and various analyses for system performance improvement. In NG-RAN, it can only be C-plane trace as specified in [4].

---------- Start of Quotation from [4] ----------
Table 4.29.1 : NG-RAN Trace Record Content

	Interface (specific messages)
	Format
	Level of details
	Description

	
	
	Min
	Med
	Max
	

	Uu
	Decoded
	M
	M
	O
	Message name 

	
	
	O
	O
	O
	Record extensions

	
	
	M
	M
	X
	ID of traced NG-RAN node

	
	
	O
	O
	X
	IE extracted from RRC messages between the traced NG-RAN node and the UE as per 3GPP TS 38.331 [x4]

	
	Encoded*
	X
	X
	M
	Raw Uu Messages: RRC messages between the traced NG-RAN node and the UE. The encoded content of the message is provided

	NG-C
	Decoded
	M
	M
	O
	Message name 

	
	
	O
	O
	O
	Record extensions

	
	
	M
	M
	X
	ID of traced NG-RAN node
AMF ID of the connected AMF

	
	
	O
	O
	X
	IE extracted from NGAP messages between the traced NG-RAN node and Core Network as per 3GPP TS 38.413 [x6]

	
	Encoded*
	X
	X
	M
	Raw NG-C Messages NGAP: messages between the traced NG-RAN node and Core Network The encoded content of the message is provided

	Xn-C
	Decoded
	M
	M
	O
	Message name 

	
	
	O
	O
	O
	Record extensions

	
	
	M
	M
	X
	ID of traced NG-RAN node
ID of neighbouring NG-RAN node

	
	
	O
	O
	X
	IE extracted from XnAP messages between the traced NG-RAN node and the neighbouring NG-RAN node as per 3GPP TS 38.423 [x7]

	
	Encoded*
	X
	X
	M
	Raw Xn-C Messages:XnAP messages between the traced NG-RAN node and the neighbouring NG-RAN node. The encoded content of the message is provided

	F1-C
	Decoded
	M
	M
	O
	Message name 

	
	
	O
	O
	O
	Record extensions

	
	
	M
	M
	X
	ID of traced gNB-CU
ID of connected gNB-DU

	
	
	O
	O
	X
	IE extracted from F1AP messages between the traced gNB-CU and the gNB-DU as per 3GPP TS 38.473 [x9]

	
	Encoded*
	X
	X
	M
	Raw F1-C Messages:F1AP messages between the traced gNB-CU and the gNB-DU. The encoded content of the message is provided

	E1-C
	Decoded
	M
	M
	O
	Message name 

	
	
	O
	O
	O
	Record extensions

	
	
	M
	M
	X
	ID of traced gNB-CU CP
ID of connected gNB-CU UP

	
	
	O
	O
	X
	IE extracted from E1AP messages between the traced gNB-CU CP and the gNB-CU UP as per 3GPP TS 38.473 [x8]

	
	Encoded*
	X
	X
	M
	Raw E1-C Messages:E1AP messages between the traced gNB-CU CP and the gNB-CU UP. The encoded content of the message is provided


Encoded* - the messages are left encoded in the format it was received.
---------- End of Quotation from [4] ----------
We believe that more effective utilization is possible by further improving the content of the trace recode, e.g. by including UL throughput information or L1/L2 related information which does not present in Uu message. Therefore, we propose the following:
Proposal 2:
To capture the call trace as a use case for RAN centric-data utilization in TR, and further study the improvement of content of  trace record to include the UL throughput information and L1/L2 related information for more effective utilization.
3. Conclusion
This document discusses use cases for RAN centric-data utilization and followings are proposed:

Proposal 1:
To capture the load balancing as a use case for RAN centric-data utilization in TR, and further study the mechanism to exchange the load information between intra-RAT/inter-RAT RAN nodes.

Proposal 2:
To capture the call trace as a use case for RAN centric-data utilization in TR, and further study the improvement of content of  trace record to include the UL throughput information and L1/L2 related information for more effective utilization.
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