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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	
	

	No
	X
	X
	
	X
	X

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification:
3	Justification
NR MIMO is a key 5G technology that enhances data transmission rates and overall system performance through the use of multiple transmit and receive antennas. The evolution of MIMO has not only improved spectrum efficiency but also significantly increased signal reliability and quality of service.NR MIMO is among the key methods to increase performance and QoS in 5G networks. Capacity enhancement is obtained by means of beamforming of the transmitted signals, and by spatially multiplexing data streams. Beamforming can increase the received signal power and simultaneously decrease the interference generated for other users, hence resulting in higher SINR and higher user throughputs.
With the rapid emergence of new services such as UAV and, NTN scenarios ,and major activities assurance scenarios, the NR construction and operation cost increasing, an efficient and flexible NR MIMO management mechanism with further considerations on resource and energy efficiency is essential to be studied. 

Since Rel-15, RAN working groups have been developing NR MIMO-related work items, with NR_MIMO_Ph6 further studied in Rel-20. O-RAN working groups have also contributed through technical reports such as O-RAN.WG1.MMIMO-USE-CASES and O-RAN.WG2.TS.Use-Case-Requirements, which outlines requirements, key challenges, proposed solutions, and benefits of massive MIMO enhancements, alongside identified impacts on OAM.
NR MIMO management features have remained largely unchanged since Rel-15, limiting management flexibility and constraining radio resource and energy scheduling. Relevant use cases from practical scenario and O-RAN, Detailed analysis, GAP1 and GAP2 are described belowsupport 3-D coverage optimization..

As the NR construction increases cost for operators , it is necessary to balance capex and opex in development. On the basis of traditional coverage optimization goals, an efficient and flexible NR MIMO management mechanism is essential to support and improve both radio resource and energy efficiency.
Practical scenario:
-UAV scenario:
Existing Study: 3GPP TR 28.913 specifies radio network support for UAV pre-flight preparation.
Missing Part: Using SSB beams for the optimization of both ground and aerial coverage.
Problems: Aerial signals are chaotic, and interference is difficult to control.

-NTN scenario:
Existing Study: As described in 3GPP TS 28.540, satellite-mounted gNBs on successive satellites dynamically alternate beam services when traversing the coverage area.
Missing Part: Using SSB beams for cooperative coverage optimization between satellites and ground base stations.
Problems: How to ensure that ground base station beams can achieve continuous coverage with satellites in the vertical direction.

-Major activities assurance scenario:
Existing Study: None
Missing Part: Using SSB beams for large stadiums with multiple areas, where user distribution varies unpredictably during competitions or concerts within a single day.
Problems: UE distribution changes significantly and rapidly and is hard to predict; SSB beam configuration needs to be adjusted frequently and rapidly.

O-RAN scenario:
-Massive MIMO Beamforming optimization:
In a multi-node/multi-vendor scenario, centralized monitoring and control is required to offer optimal coverage, capacity and mobility performance
.

GAP 1: In TS 28.540, read-only representation of NR beam properties are supported. In TS 28.541, existing SSB beam configuration is handled within a sector carrier. SSB beams with more fine-grained configurations require further study.

Practical scenario:
-Radio resource optimization scenario:
Existing Study: 3GPP TR 28.886 Use case 3: Radio resource optimization based on per-SSB usage.
Missing Part: Adjusting SSB beams to support UE-centered radio resource allocation.
Problems: UE load imbalance exists among different SSB beams in practical base station deployments.

-Energy saving scenario:
Existing Study: 3GPP TR 28.866 Use case 1: Energy saving based on throughput requirements.
Missing Part: Adjusting SSB beams to dynamically enable or disable SSB beams for energy saving.
Problems: Unoccupied beams exist in practical base station deployments.

O-RAN scenario:
-MIMO optimization via MIMO power optimization, MU-MIMO pairing, and MIMO mode selection
(1) Cell-edge UEs’ perception degraded in MU-MIMO,requiring to optimize the capacity-quality trade-off.
(2) Adjusting BF weights to limit inter-user interference during mobility, and pair low-demand bursty-traffic users, to maximize spectral efficiency.
(3) Selection between MU-MIMO and SU-MIMO needs to balance spectral efficiency with user perception.

-SSB configuration optimization
The configuration optimization of high-overhead reference signals like SSB, leading to energy efficiency.

GAP 2:According to TS 28.541, existing beam configuration only considers the coverage shape; resource and energy need to be further taken into account.

Since Rel-15, RAN working groups have been developing NR MIMO-related work items, with NR_MIMO_Ph6 further studied in Rel-20. O-RAN working groups have also contributed through technical reports such as O-RAN.WG1.MMIMO-USE-CASES and O-RAN.WG2.TS.Use-Case-Requirements, which outlines requirements, key challenges, proposed solutions, and benefits of massive MIMO enhancements, alongside identified impacts on OAM.
NR MIMO management features have remained largely unchanged since Rel-15, limiting management flexibility and constraining radio resource and energy scheduling. This study item therefore aims to investigate potential use cases, requirements, and solutions to enhance existing NR MIMO management frameworks.
4	Objective
The study item focuses on potential management enhancements related to NR MIMO, including:
WT-1: Analyze and identify management use cases and requirements related to NR MIMO for different scenarios.
This work task includes following aspects:
• Identify different management scenarios for NR MIMO: 
- 3-D Coverage optimization to support new scenarios, e.g., UAV, NTN and major activities assurance
- Beamforming and SSB optimization to support radio resource efficiency
- Beam power optimization to support energy savingoptimization
• Identify whether and how existing specifications can support these identified scenarios. .
WT-2: Investigate potential enhancements of configuration and performance management to support fine-grained and flexible evaluation and optimization.
WT-3: Investigate whether and how existing use cases, requirements and solutions of Massive MIMO optimization from O-RAN can apply to existing NR MIMO management.

5	Expected Output and Time scale
{If this WID covers both stage 2 and stage 3, clearly indicate the different completion dates.}

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	28.xyz
	Study on management enhancements related to NR MIMO
	SA#112
	SA#112
	



TU estimates and dependencies
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	SA Dependency
(Yes/No/Maybe)
	Non-3GPP Dependency

	WT-1
	0.3
	0.3
	Y
	N
	Maybe

	WT-2
	0.2
	0.2
	Y
	N
	Maybe


Total TU estimates for the study phase:  0.5
Total TU estimates for the normative phase: 0.5
Total TU estimates: 1
6	Work item Rapporteur(s)


7	Work item leadership
SA5

8	Aspects that involve other WGs
Potential coordination with RAN WGs
9	Supporting Individual Members
	Supporting IM name

	China Unicom

	

	

	

	

	




