

	
[bookmark: _Hlk527628066][bookmark: _Hlk57895599]3GPP TSG-RAN WG3 Meeting #113-e	R3-213821
Online, Aug 16th – Aug 26th 2021
		                

Agenda Item:	10.2.2
Source:	Ericsson
[bookmark: _Hlk61364537]Title:	(TP for SON BL CR for TS 38.300) Intra-gNB CCO
Document for:	Discussion, Decision
1	Introduction
At RAN3#112-e, the following working assumption has been captured:
WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)
Issue 3: For F1, the CU is providing assistance information to the DU and the DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation), but is the CU to be involved by e.g, proposing/deciding coverage configurations to the gNB DU? 

This paper discusses aspects related to the above.

2	Discussion
2.1. A RAN based solution for CCO
When discussing CCO, we are in favor of enabling a RAN based solution. One reason for that is the increased focus on AI/ML that will bring more and more “RAN intelligence”, which allows to efficiently complement centralized, configuration-based approach, with more distributed approach. 
This can provide benefit to operators in terms of reduced OPEX, due to simplied network maintenance and reduced coordination needs to align configurations supported by different vendors. 
When analyzing CCO solutions for intra-node, impacts on F1AP signaling need to consider the split of responsibilities between gNB-CU-CP and gNB-DU. In a disaggregated gNB, the gNB-CU-CP is the functional entity responsible for traffic control for the cells served by the gNB (as well as for inter-node communication). gNB-CU-CP receives layer 3 measurements on coverage and capacity, keeps information of own load and receives load information from neighbor nodes. The gNB-CU-CP is therefore the entity capable of detecting the presence of a CCO issue. For example, CU-CP can identify a coverage issue by means of L3 measurements provided by UEs for source and neighbour cells. Or CU-CP can identify a capacity issue by measuring a high number of UEs that are requesting large number of resources at cell edge and reporting low RSRQ measurements.
Observation 1: gNB-CU-CP is the entity capable of detecting the presence of a CCO issue.
In a configuration-based approach, a gNB-CU-CP could suggest one (or more) potential configurations among a set of configured options for problem resolution. There are certain challenges, however, in realizing these steps. First of all, it would be necessary to configure multiple coverage options, and coordination would be needed for achieving a common and clear understanding of such options between different vendors or between different operators in case of RAN sharing. For example, how would it mbe possible to express the resulting coverage of a CCO configuration between two nodes of different vendors?
In addition, a gNB-CU-CP configured with a multiplicity of coverage options (from OAM), does not know the actual coverage of each cell configuration option and whether any cell configuration option can be adopted by the gNB-DU at a given point in time.  This is because a gNB-CU does not know gNB-DU capabilities at RF and L1 and how they are affected by real time events. Therefore, a gNB-CU-CP may not be able to suggest the optimal cell configuration state to adopt. For example, a cell configuration implying an increase in coverage of an SSB, also implies knowledge of whether the involved antenna arrays are in a condition to activate the configuration (e.g. in the condition to emit the required power with the specific configuration).
Observation 2: A configuration-based approach for CCO resolution is challenging in multi-vendor environments and does not guarantee an optimal solution.
Proposal 1: A gNB-CU-CP should not mandate or try to deduce a CCO configuration that the gNB-DU should adopt.
In a RAN-centric approach, the gNB-CU-CP, based on the responsibilities and capabilities described above, can identify the presence of a given CCO issue and which cells/beams are involved. This information can be used as assistance information to pass on to the gNB-DU for CCO issue resolution.
Observation 3: A gNB-CU-CP can collect information concerning the type of CCO issue detected and which cells/beams are involved.
Proposal 2: gNB-CU-CP assists gNB-DU indicating the type of CCO issue detected and the involved cells/beams.
If we now consider the WA reached at RAN3#112-e:
WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)
Proposals 1 and Psoporal 2 are in line with current agreements and understanding, considering that: 
· gNB-DU is the entity responsible for beam management and executing modifications of coverage envelope (irrespective if this concerns the resolution of a CCO issue or not).  
· gNB-CU-CP is not informed over F1AP about details of beam management
Proposal 3: gNB-DU is responsible for executing a coverage modification for CCO issue resolution. 
Once a CCO issue is detected, we prefer to leave full freedom to the gNB-DU to choose the best adjustments for cells and beams, based on the situation. Since the gNB-DU owns RF and L1 functions management, it can judge which coverage option can be supported at any point in time. Note that using enhanced L1 measurements a gNB-DU is also able to determine the coverage of neighbor cells, hence the gNB-DU has all the tools needed to choose the coverage state that best matches its neighbours.
Proposal 4: gNB-DU can have full freedom to solve CCO issues. 
Once a coverage modification has been applied, the gNB-DU needs to inform the gNB-CU-CP of the configuration change, so to allow the gNB-CU to adjust its policies accordingly. E.g. MRO configurations, MLB configurations, mobility configurations may change if the gNB-CU is informed of a new cell coverage configuration. This step can be seen as a feedback, and with time  gNB-CU-CP can learn if the new configuration was appropriate (i.e. if the CCO issue was solved) or not.
Another reason why the gNB-DU needs to inform gNB-CU-CP that coverage has been modified, is to allow for a coordinated coverage optimization between neighbor nodes, the gNB-CU-CP being the functional entity responsible for inter-node communication.
Proposal 5: gNB-DU is responsible to inform gNB-CU-CP that a coverage modification has occurred for CCO issue resolution. 
A sample TP for TS 38.300 is provided in Appendix A.
A sample TP mirroring the proposals for F1AP is in [1].


Conclusions
[bookmark: _Hlk58306597][bookmark: _Hlk61364291]In this paper the below observations and proposals have been made.
Observation 1: gNB-CU-CP is the entity capable of detecting the presence of a CCO issue.
Observation 2: A configuration-based approach for CCO resolution is challenging in multi-vendor environments and does not guarantee an optimal solution.
Observation 3: A gNB-CU-CP can collect information concerning the type of CCO issue detected and which cells/beams are involved.


Proposal 1: A gNB-CU-CP should not mandate or try to deduce a CCO configuration that the gNB-DU should adopt.
Proposal 2: gNB-CU-CP assists gNB-DU indicating the type of CCO issue detected and the involved cells/beams.
Proposal 3: gNB-DU is responsible for executing a coverage modification for CCO issue resolution. 
Proposal 4: gNB-DU can have full freedom to solve CCO issues. 
Proposal 5: gNB-DU is responsible to inform gNB-CU-CP that a coverage modification has occurred for CCO issue resolution. 
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Appendix A - Sample TP for 38.300 for CCO
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15.5.X	Support for CCO
15.5.X.1	General
The objective of NR Capacity and Coverage Optimization function is to address the following:
· Coverage issues
· Capacity issues
The CCO function addresses coverage issues due to bad coverage planning, resulting in a suboptimal coverage of reference signals. UEs are exposed to failures or degraded performance, e.g. when a coverage hole is found or an UL/DL disparity is encountered. It is worth noticing that Mobility Robustness Optimization (MRO) is expected to take care of all types of failures due to wrong mobility settings within a network with good cell coverage planning. 
The CCO function addresses capacity issues due to UEs served at the border between cells/beams and utilizing the same resources or due to suboptimal coverage of data channels. In such scenarios, the cell/beam capacity is saturated, and one or more UEs are subject to failures or suboptimal performance. The issue may be caused by a number of reasons, e.g. an high demand of services exceeding the cell/beam available resources, or poor radio conditions affecting a large proportion of the served UEs (for example a large number of UEs is at cell edge, causing high interference to other UEs and consuming large amounts of resources). It is worth noticing that Mobility Load Balancing (MLB) takes care of load distribution via inter-frequency mobility, i.e. where cross cell interference is not an issue.
An NR CCO function consists at least of the following:
· Detection of the CCO issue;
· Actions to resolve the CCO issue.

A CCO issue can be solved by means of:
· Cell coverage adjustment;
· SSB coverage adjustment.

For an NG-RAN node in split architecture:
· gNB-CU is responsible to detect the CCO issue and to signal the type of CCO issue and the cells and/or beams affected by it to the gNB-DU
· gNB-CU is responsible to signal the CCO actions taken to solve the CCO issues to a neighbor NG-RAN node;
· gNB-DU is responsible to execute a CCO action (i.e. a coverage state change) to solve the CCO issue, in the best way its implementation allows.


15.5.X.2 	Input for CCO issue detection in NR
To detect a CCO issue in NR, the following input can be considered:
· UE measurements for source cell/beam RS;
· UE measurements for target(s) cell/beam RS;
· Failure events associated to source and target cells;
· RACH related information (e.g. access, configuration);
· Interference measurements (e.g. RSRQ on a per UE basis);
· UE measurement reports on coverage or interference for SSB and/or CSI-RS beams;
· Cell load and other performance information from target cell and neighbor cells.


15.5.X.3 	Actions for CCO issue resolution in NR
The NR CCO function may trigger actions to adjust cell and/or beam coverage in a coordinated manner between NG-RAN nodes.
The resolution of a CCO issue in NR, for the intra-NG-RAN node case includes the following:
1) gNB-CU-CP assists the gNB-DU to detect the presence of the CCO issue and the cells affected by it
2) gNB-DU executes updates of the cell coverage envelope in the best way its implementation allows, in order to address the detected CCO issue
3) gNB-DU informs gNB-CU-CP of the new configuration status.

The resolution of a CCO issue in NR, for the inter-NG-RAN node case includes the following:
- steps 1) to 3) as described above, executed by NG-RAN node1
- NG-RAN node1 informs a neighbour NG-RAN node2 of the presence of a CCO issue and the actions pursued by NG-RAN node1 to address it
- steps 1) to 3) as described above, executed by NG-RAN node2, in case NG-RAN node2 requires to modify its coverage envelope


/////////////////////////////////////// End of Changes ///////////////////////////////////////////////


