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Introduction

RAN-centric Data Collection and Utilization for LTE and NR [1] has been approved and updated as new Study Item in RAN#81. The Objectives related to RAN3 are copied below for easy reference. 

	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 optimization, Minimization of Drive testing (MDT), URLLC optimization, 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].
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]. 

Note: this includes studying the Local RRM Policy Information storage and retrieval per UE for LTE and NR. 

If necessary, investigate the benefits and feasibility of introducing a logical entity/function for RAN centric data collection and utilization [RAN3].
The interaction with other group SA5, SA3 and SA2 may be considered during the study with regards to 5GC and EPC functionalities e.g. NetWorkData Analytics Function (NWDAF).


 For Objective 1, it is considering whether the user cases for LTE functions ( e.g. MRO,MDT) still valid for the NR architecture. Secondly, what kind of data needs to collect under the new NR architecture and which Nodes collect and process the data shall be analyzed.    

For Objective 2, the data acquisition solution needs to be identified based on the conclusions of Objective 1. Furthermore, it is necessary to study whether data processing and acquisition can be shared among different functions according to the output of objective 1. 

For Objective 3, further consideration should be given to the progress of SA5, SA3, and SA2 on related projects to determine whether new logical entity/function is required based on the outputs of Objective 1 and 2.

The initial consideration on Objective 1 , 2, 3 can be found in section 2.1, 2.2, 2.3 respectively. 

Discussion

Use cases and benefits of mobility optimization in NR

Mobility Robustness Optimization in LTE aims at detecting and enabling correction of following problems:

-
Connection failure due to intra-LTE or inter-RAT mobility;

-
Unnecessary HO to another RAT (too early IRAT HO with no radio link failure);

-
Inter-RAT ping-pong.

The analysis of MRO user cases for NR can found in the table below.

	User case in LTE
	Connection failure due to intra-LTE or inter-RAT mobility
	Unnecessary HO to another RAT (too early IRAT HO with no radio link failure)
	Inter-RAT ping-pong

	User case for  NG-RAN
	User cases of connection failure due to intra-system mobility (gNB <->gNB, ng-eNB <-> ng-eNB, gNB <->ng-eNB, en-gNB <-> en-gNB) and inter-system mobility ( gNB - eNB) is also useful in NR.


	Unnecessary HO to another RAT inter-system is also useful in NR, e.g. UE handover from gNB to eNB.


	User case of inter-RAT inter-system ping-pong is also useful for mobility between gNB and eNB .



	User case for MR-DC connected to EPC /5GC
	Apply for mobility among en-gNB, ng-eNB and gNB.

Take too early HO user case in EN-DC for example, during SgNB change, if MeNB adds new SgNB too early, then after SgNB addition, the RLF may happen in new SgNB. 
	Unnecessary HO to another RAT is also useful for mobility among en-gNB, ng-eNB and gNB.

Take SN change from EN-DC to LTE DC user case for example, i.e. keep MeNB while change SgNB (en-gNB) to SeNB, during SN change, if MeNB adds new SeNB too early, then after SeNB addition, there may be a long time that the old SgNB is good enough.
	User case of Inter-RAT ping-pong is also useful for mobility between ng-eNB, en-gNB and eNB.

Take SN change from EN-DC to LTE DC and back to EN-DC user case for example, i.e. keep MeNB while change SgNB (en-gNB) to SeNB (within a “definable limited time”) and back to SgNB.


Proposal 1: For mobility optimization, the above user cases in the table need to be considered for NR:

-
Connection failure due to Intra-system and inter-system mobility, includes MR-DC scenarios;

-
Inter-system Unnecessary HO (too early IRAT HO with no radio link failure);

-
Inter-system ping-pong.

Use cases and benefits for RACH optimization in NR

The RACH collision probability is significantly affected by the RACH configuration, making this a critical factor for such as call setup delay and  handover delays. It also affects the call setup success rate and handover success rate.

Since RACH configuration has critical impact on system performance, and this is the reason why it was introduced in LTE. Similarly, RACH optimization is important to NR.
	User case in LTE
	RACH collision configuration

	User case in NG-RAN
	Apply for NR 

	User case in MR-DC connected to EPC or 5GC
	Apply for MR-DC

Optimization for SCG reconfiguration with sync.


Proposal 2: RACH optimization in NG-RAN should be studied.

Use cases and benefits for Load sharing-/balancing-related optimization in NR

Load balancing can be done in following scenarios:

Intra-LTE load balancing

Inter-RAT load balancing

The analysis of LB user cases for NR can found in the table below
	User case in LTE
	Intra-LTE load balancing
	Inter-RAT load balancing

	NG-RAN
	Inter NG-RAN node load balance is useful for NR. 

For CU-DU separation, the DU load information needs to be transferred to CU.(In current Spec, only general Overload Indication was introduced. )

For CP-UP separation, the UP load information also needs to be transferred to CP for UP selection.
	Inter gNB-eNB load balance is also useful in the case of inter-system.

	MR-DC connected to EPC and 5GC
	Load balance between en-gNB, ng-eNB or gNB is also useful for MR-DC case when MN selects the SN or perform SN change.
	Load balance between en-gNB, ng-eNB or gNB is also useful for MR-DC case when performing inter-MN handover.


Proposal 3: Intra-system and inter-system Load Balance, include MR-DC scenarios should be studied.

Use cases and benefits for MDT in NR

MDT in LTE user cases includes:

Coverage :monitor and detect coverage problems in the network
QOS verification:assess user experience from RAN perspective, and to assist network capacity extension.
MBSFN use cases: verify signal strength, signal quality and block error rates for MBSFN reception, to support network verification, re-planning of MBSFN areas, and optimization of MBSFN operation parameters.
	User case of MDT in LTE
	Coverage
	QOS verification
	MBSFN

	NG-RAN
	Coverage user case is still useful in NR.
	QOS verification is still useful in NR. 
	MBMS is not supported in NR in R15. The user case should be postponed when MBMS function has finalized.



	MR-DC connected to EPC and 5GC
	Coverage user case is still useful for MR-DC.

Coordination between en-gNB, gNB or ng-eNB need to be considered.
	QOS verification is still useful in NR.

Data collection and report between en-gNB, gNB or ng-eNB need to be considered.
	


Proposal 4: For MDT, the listed user cases need to be studied:Coverage, QOS verification in NG-RAN, includes MR-DC scenarios.

Use cases and benefits for Coverage and Capacity Optimization (CCO) in NR

The use case is to enable detection of following problems:

Priority 1: coverage problems, e.g. coverage holes

Priority 2: capacity problems

The detection methods is overlapping with the progress of other SON functions, e.g., MRO and MDT.

Proposal 5: Similar as LTE, CCO is covered by SON and MDT.

Use cases and benefits for URLLC optimization in NR

The two main features introduced in NR for URLLC are LCP(Logical Channel Prioritization) Restriction and Packet Duplication. The performance of above features is critical to URLLC traffic. Therefore it is natural to use MDT to collect the corresponding measurements to verify the performance.

Proposal 6: URLLC optimization can considered as part of  NR MDT user case. 

 Use cases and benefits for LTE V2X

In LTE V2X, in coverage UE uses sidelink resources configured by eNB (SIB or RRC dedicated signalling) for V2X sidelink communication. Collection data such as utilization of sidelink resources and congestion information/load status and coverage condition  on PC5 interface may assist network to schedule/configure sidelink resources more efficiently. Here are two cases for instance.

User case: Sidelink congestion mitigation
In R14 V2X, for controlling sidelink resources utilization, the network is able to indicate how the UE adapts its transmission parameters for each transmission pool depending on the Channel Busy Ratio (CBR). On the basis of existing CBR, counting the number of CBR measurement result exceed a (pre-)configured CBR threshold for a specific transmission pool during a time period could be considered to assist eNB to change/optimize the transmission parameter adaption configuration. 

User case: V2X coverage 

When UE is out of coverage, pre-configured sidelink resources are used. In addition, sidelink resources configured for UE for V2X sidelink communication can be indicated with “operator-managed” or “non-operator-managed” for V2X sidelink communication. In limited service state or UE is not served by E-UTRAN, UE is allowed to use “non-operator-managed” sidelink resources. In some certain limited service state, UE is also allowed to use “operator-managed” sidelink resources. By recording eNB-configured or pre-configured resources UE is used, detected limited service state, “operator-managed” or “non-operator-managed” resources UE is used in some geographical areas during a time period and reporting these logging information (when UE is capable of/allowed to), network can consider to enhance network coverage or optimize resources configuration in such geographical areas.

Proposal 7: For V2X optimization, the listed user cases need considered for LTE:

-     Sidelink congestion mitigation: identify,collection and report of sidelink congestion situation, utilizing e.g. CBR;

-    V2X coverage: collection and report V2X UEs in limited service state.
Conclusion and Proposal
Here we propose:

Proposal 1: For mobility optimization, the above user cases in the table need to be considered for NR:

-
Connection failure due to Intra-system and inter-system mobility, includes MR-DC scenarios;

-
Inter-system Unnecessary HO (too early IRAT HO with no radio link failure);

- 
Inter-system ping-pong.
Proposal 2: RACH optimization in NG-RAN should be studied.

Proposal 3: Intra-system and inter-system Load Balance, include MR-DC scenarios should be studied.
Proposal 4: For MDT, the listed user cases need to be studied:Coverage, QOS verification in NG-RAN, includes MR-DC scenarios..
Proposal 5: Similar as in LTE, CCO is covered by SON and MDT.

Proposal 6: URLLC optimization can considered as part of  NR MDT user case.
Proposal 7: For V2X optimization, the listed user cases need considered for LTE:

-     Sidelink congestion mitigation: identify,collection and report of sidelink congestion situation, utilizing e.g. CBR;

-    V2X coverage: collection and report V2X UEs in limited service state.
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