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Decision/action requested

Please discuss the presented rationale and endorse the proposals
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Rationale

In the past, the operators have been in charge of a nation-wide network. Nowadays, the scope of network management changes due to the introduction of additional network technologies such as WLAN or non-public networks. Networks or network services are delivered for well-defined geographical areas. Optimization algorithms will run individually for pre-defined geographical areas. Typical considered geographical areas could be shopping malls, factories, stadiums or harbour facilites. 

In the future, due to the trend for open-RAN and multi-vendor systems, more and more external consumer or verticals may offer services for analysis or optimization, requesting some management data as (part of the) input. As these consumers might not be aware of the network identities like cell ids or TAI, we propose to allow to request management data for a specific geographical area. 
Proposal 1:

Management data can be requested for a specific geographical area.

A geographical area may be described by a set of geographical coordinates defining a rectangular or, more generic, a convex polygon. A geographical coordinate consists of a longitude and latitude value.

Management data is generated by different entities in the network. Due to virtualization of network functions and running network functions in the cloud, the location of the network element running a specific network function does not necessarily map with the area of service. 
Observation 1: 
The location of the network element running a specific network function and the corresponding area of service may differ. 

Therefore, it is necessary to analyze the network functions and their relation to a specific area. 

Figure 1 shows several network functions (RU, DU, CU, UPF) and management services (MnS) that are involved in providing coverage for a specific area. These include network functions in RAN (RU, DU, CU) as well as in Core (UPF). In detail:
· Cell=1 is covered by the antenna of RU=1, which is connected to DU=1. Both RU=1 and DU=1 are managed by MnS=1. 
· Cell=2 is covered by the antenna of RU=2, which is connected to DU=2. Both RU=2 and DU=2 are managed by MnS=1. 
· Cell=3 is covered by the antenna of RU=3, which is connected to DU=3. Both RU=3 and DU=3 are managed by MnS=1.

· CU=1 and UPF=1 are involved in the services of all cells. CU=1 is managed by MnS=1 and UPF=1 is managed by MnS=2.

· All network functions are sending management data to either MnS=1 or MnS=2. 
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Figure 1 Network functions and managment services providing coverage to a specific area
The following table shows which network functions are involved in providing service for the coverage area of a specific cell: 

	Coverage area
	RU=1
	RU=2
	RU=3
	DU=1
	DU=2
	DU=3
	CU=1
	UPF=1
	MnS=1
	MnS=2

	Cell=1
	Yes
	No
	No
	Yes
	No
	No
	Yes
	Yes
	Yes
	Yes

	Cell=2
	No
	Yes
	No
	No
	Yes
	No
	Yes
	Yes
	Yes
	Yes

	Cell=3
	No
	No
	Yes
	No
	No
	Yes
	Yes
	Yes
	Yes
	Yes


Table 1 Networks Functions involved to provide service for a specific cell
To relate MnS or management data to a given geographical area, the management system shall evaluate the overlap of the coverage area of associated cells with the requested geographical area.

The association between MnS or management data with a requested geographical area shall be indirect via the coverage area of cells and the connected network functions, that are associated with the MnS or management data.

If the coverage area of a cell completely overlaps with the requested geographical area then all directly and indirectly associated network functions, their associated MnS, and their management data are regarded as associated with the requested area.
For example, in Figure 2 the requested geographical area overlaps with the coverage area of Cell=1. Therefore, the entities RU=1, DU=1, CU=1, UPF=1, MnS=1, and MnS=2 are involved in providing the coverage of Cell=1 and therefore generate management data related to the requested geographical area. In detail, the reasons for involvement are as follows: 

· RU=1 because the coverage area of its Cell=1 overlaps with the requested geographical area.
· The network functions DU=1, CU=1, and UPF=1 because they are connected to RU=1 or are part of the service offered by RU=1.
· The network management services MnS=1 and MnS=2 because the corresponding network functions are associated to RU=1.
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Figure 2 Requested geographical area and associated NFs and MnSs
In summary, this means, for the requested geographical area management data originating from RU=1, DU=1, CU=1, and UPF=1 that is related to Cell=1 as well as management data that the MnS=1 and MnS=2 derive based on the management data originating from RU=1, DU=1, CU=1, and UPF=1 shall be reported.

Proposal 2:
For providing management data for a certain geographical area, management system shall evaluate the overlap of the coverage area of associated cells with the requested geographical area. Network functions or management services related to the associated cells are considered as producer for the requested management data.
For the case of partial overlap, we see two different options to define whether a cell is included in the requested geographical area or not.

As a first option, a threshold can be defined as parameter in the request. This threshold defines the share of the coverage area of a cell that must be within the requested geographical area in order to regard the cell as included in the geographical area. If the share of the coverage area of the cell that is covered by the requested geographical area is larger than the threshold, then the cell is regarded as included in the requested area.
As a second option, the location of the antenna related to a cell can be considered. If the antenna is located within the requested geographical area, the related cell is regarded as included in the requested area.
Proposal 3: 
For partial overlap, one of the following criteria shall be considered to determine whether a cell belongs to the requested area:

a) a threshold defining the share of the coverage area of a cell 
b) the location of the antenna related to the cell.
The cell coverage may change over time e.g. by reconfiguring the tilt of cells, by selecting another set of grid of beams (GoB) or by varying physical environment conditions (e.g. rain). There could be a dynamic adaptation of the mapping e.g. periodically or event based. However, we prefer to consider the configuration at the initiation of the data collection job. Still the consumer has the possibility to stop the current job and start a new data collection job.
Proposal 4: 
Consider the configuration of cells at the initiation of the data collection job for the mapping of geographical area to corresponding network functions and MnS. 
4 
Detailed Proposal
It is proposed to agree on following proposals and to take the following observations into account when specifying a management data collection job.
Observation 1: 
The location of the network element running a specific network function and the corresponding area of service may differ. 
Proposal 1:

Management data can be requested for a specific geographical area.

Proposal 2:
For providing management data for a certain geographical area, management system shall evaluate the overlap of the coverage area of associated cells with the requested geographical area. Network functions or management services related to the associated cells are considered as producer for the requested management data.

Proposal 3: 
For partial overlap, one of the following criteria shall be considered to determine whether a cell belongs to the requested area:

a) a threshold defining the share of the coverage area of a cell 

b) the location of the antenna related to the cell.

Proposal 4: 
Consider the configuration of cells at the initiation of the data collection job for the mapping of geographical area to corresponding network functions and MnS. 

