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Decision/action requested

Please approve the proposed changes
Add a Use Case for Automatic Cell Clustering for Energy Saving (ACCES), for Energy efficiency of 5G, TR 28.310
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Rationale
In scenario where a booster cell is overlaid by multiple candidate, it is necessary to configure which cells are coordinated for energy saving purposes. It is as such important to identify and cluster cells together for energy saving purposes, as endorsed by SA5 in document S5-195918 to add a usecase on on energy saving configuration. This contribution describes the usecase.
4
Detailed proposal

1st Change 
5.1.3.y
Automatic Cell Clustering for Energy Saving (ACCES) 

Goals

Increased cell density in 5G provides more opportunity to optimize energy consumption through higher chances for deactivating cells when not needed. To fully leverage this opportunity in scenario where a booster cell is overlaid by multiple candidates, the cells need to be grouped together into clusters, where the cells in each cluster must be managed together to minimize the amount of consumed energy.  

Considering figure 5.1.3.x-1 below for example, this use case allows the following questions to be answered:

· Cell B2 is a neighbor to cells A2 and A3 but for which of the two cells should cell B2 act as a capacity cell that can be deactivated for energy savings?

· If cell B2 is configured to support cell A3, will its deactivation affect cell A2 in any way? 

· Which coverage cell or cells should Cell B1 be associated with for energy saving – to A1, A2, C2 or all?
· The goal of the Automatic Cell Clustering for Energy Saving (ACCES) is to configure the Cell clusters depending on the different relationships among cells and possibly their traffic characteristics.  
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Figure 5.1.3.x-1: Examples of cell deployment in which the potential energy saving clusters are not obvious 
Pre-conditions

NG-RAN in certain geographic area is active, managed by the provider(s) of the NG-RAN provisioning management service and the assurance service. 

The Provider of ACCEM is active and consumes the NG-RAN and 5GC provisioning management services and the assurance services, provided by the corresponding providers. 

The neighbor relationships indication service is active and provides information about the degree of neighborliness between any two cells

Steps

1.
The Provider of ACCEM requests for neighbor relationships for a given cell A and its candidate neighbor cells

2.
The Provider of ACCEM uses the neighbor relationships to construct a traffic relationship graph that links cells who support the same traffic or coverage area and shows the degree to which they support those coverage areas.

3.
The Provider of ACCEM matches the cells, differentiating the cells which guarantee coverage and cannot be deactivated (called compensating cells) from those cells which provide capacity and can thus be deactivated (called capacity cells)

The Provider of ACCEM may also indicate the conditions (e.g. level of traffic, time of day, etc.) at which the different helper cells may be deactivated
Post-conditions

The Provider of ACCEM consumes provisioning services to configure which cells can be deactivated and (optionally) the times when or conditions under which these cells can be deactivated
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