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1 Introduction

CB: # SONMDT6_CCO 
- Topics to discuss:

  - CCO configuration from OAM
  - Definitions of coverage and capacity issues?

  - CCO configuration over F1
- Whether the CU sends the suggested configurations to DU or not? 

- CU detects coverage issue, DU detects capacity issue?
  - CCO configuration at beam level

    - Beam coverage state and other information exchange at beam level?

  - Measurements for CCO issue detection over Xn and F1
- Start with summary of offline, proceed to TPs if there are agreements

(E/// - moderator)

Summary of offline disc R3-215855
2 For the Chairman’s Notes
Propose the following:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion 
The following agreements were captured for CCO:

E-UTRAN CCO function should be considered as baseline for NG-RAN CCO solution for dynamic coverage changes with an index-based solution for coverage switching among deployment options

In NG-RAN scenario, a NG-RAN node may send to a neighbor NG-RAN node a coverage modification list which includes deployment related information concerning the serving cells

Exchange at least NG-RAN CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification

DU signals to CU coverage related configuration information. Whether to include SSB beam information (on top of cell info) is FFS.

CSI-RS based beam coverage tuning is an optimization and is not covered as part of NR CCO for Rel-17

Additionally, the following agreements were captured at RAN3-113e:
RAN3#113e:

WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM. 
A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its connected RAN nodes. 
So far, the identified CCO use cases include the cell edge capacity, coverage, FFS on other use cases.

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
The open issues identified at R3-113e are as follows:

It is FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.

It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

Agree to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 

Continue discussions on inclusion of UL measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

Measurements proposed are 

· UL SINR

· UL Interference Levels

· UL Signal level

To be continued...

3.1 Discussion on OAM based CCO configuration mapping 
At RAN3-113e the following was agreed:

A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its connected RAN nodes. 
The principle above implies that a RAN node can autonomously decide what matching CCO action to take once it receives an indication from a neighbour RAN node of a CCO coverage  change.

“It is FFS whether there is any configuration from OAM regarding the CCO configuration a Cell A can take, in case a neighbour Cell B adopts a given CCO configuration.”

The FFS above asks whether, in addition to the autonomous decision a RAN node may take to adapt to its neighbour CCO coverage changes, there is a need for the OAM system to configure CCO coverage configuration mappings. Such coverage configuration mappings provide rules on what CCO Coverage State a RAN node shall adopt as a reaction to a change in a neighbour cell CCO coverage configuration.

It is also worth noting that SA5 is discussing centralised CCO and that it is likely to define a centralised CCO solution.

Companies are invited to provide their view on whether the CCO solution defined by RAN3 needs to be complemented by optional CCO coverage configuration mapping rules from the OAM
	Company
	Comment

	Ericsson
	As per the agreement taken at RAN3-113e, the CCO solution RAN3 is defining already allows a RAN node receiving an indication of a CCO configuration change from a connected RAN node to freely take matching CCO actions, without any support from the OAM system. Such matching CCO actions may be based on learning of the coverage corresponding to a neighbour RAN coverage state. Such learning does not need to occur in a live network, nor it needs to occur in a trial and error basis. Hence it should not be assumed that such learning incurs in performance degradation. 
Therefore, we do not see the need for OAM to configure CCO coverage configuration mappings at the RAN.



	
	

	
	


Companies are invited to provide their view on whether the discussion on the need for CCO coverage configuration mapping rules shall be taken in RAN3 or whether it should be for SA5 to decide

	Company
	Comment

	Ericsson
	A solution based on CCO coverage configuration mapping seems to be part of a centralized CCO solution, where the OAM provides an initial configuration of CCO coverage options and maintains such CCO coverage options in each RAN node, i.e. OAM updates the coverage options with time. In such solution it would be reasonable to discuss whether to have rules on how to select matching options if a neighbour cell coverage is modified via CCO. As the OAM knows and maintains each option allowed in the network, the OAM also knows which configuration matches with others, hence the OAM can configure such rules. 

In light of the above, we believe that this discussion should not be handled in RAN3 but in SA5.

	
	

	
	


3.2 Discussion on Coverage Configuration Suggestions from gNB-CU to gNB-DU
At RAN3-113e the following FFS was captured:

It is FFS whether the gNB-CU provides the coverage modification suggestions to the gNB-DU

The above FFS points at whether the gNB-CU should signal to the gNB-DU suggestions on the CCO Coverage State Index to adopt as a solution to a detected CCO issue.

At RAN3-113e the following was also agreed:

WA: gNB-DU makes the final decision on which coverage configuration to use (since the gNB-DU is the only one who knows the resource situation). The CCO coverage configuration decided by the gNB-DU shall respect coverage configuration parameters limitations provided by the OAM. 
The above agreement captured that the OAM can set limitations to the parameters the gNB-DU can modify to achieve a given CCO coverage. However, the gNB-DU is the node that decides what coverage configuration to adopt.

Companies are invited to provide their view on whether the gNB-CU should provide recommendations to the gNB-DU on the CCO Coverage configuration index (e.g. corresponding to a cell shape) the gNB-DU should adopt. 
As a clarification, the question above is not intended to jeopardise the following agreement
The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
Namely, the gNB-CU may still be able to signal to the gNB-DU assistance information that “guide” the gNB-DU towards a more educated choice of the right CCO coverage state.
	Company
	Comment

	Ericsson
	Enabling a gNB-CU to provide suggestions on which coverage configurations the gNB-DU should select, implies that the gNB-CU knows the exact coverage corresponding to each coverage configuration at the gNB-DU. This is unrealistic as the gNB-CU is not aware of PHY/RF capabilities of the gNB-DU, nor of the L1 channel conditions. 
Nevertheless, we believe that the gNB-CU could provide to the gNB-DU information that help assisting the type of issue encountered, e.g. CGIs of cells involved, coverage or capacity related issues, etc. 

If the discussion is about receiving pre-established CCO configurations matching specific CCO issues, then such fixed configurations could be provided by the OAM to the gNB-DU directly. We believe however that such discussion belongs to SA5 and that they should be taken into account when designing an OAM-centralized CCO solution.

	
	

	
	


3.3 Discussion on SSB Beam Coverage State
The discussion is aimed at resolving the following FFS:

Agree to the optional presence of an SSB Beam Coverage State per SSB beam, as part of the information signalled by a gNB-DU/RAN node to notify of a change of coverage state? 

In R3-215449 the following description was provided to describe the use of the Cell coverage State together with SSB Beam coverage State:
· to use a cell level granularity [i.e. the Cell Coverage State] when many SSB beams are affected by a CCO resolution

· to use a SSB beam level granularity if one or very few SSB beams are affected by a CCO resolution. This would also limit the number of required per-beam “coverage states”

Companies are invited to provide their view on whether it is feasible and beneficial to allow for a per SSB coverage state granularity in CCO
	Company
	Comment

	Ericsson
	We believe that a per SSB Coverage State indication allows the RAN to learn in a faster way what is the coverage state change affecting a specific beam. It is worth noting that UE beam measurements are optionally configured by the RAN (due to their higher cost). Hence the RAN may enable per beam measurements only for those UEs in proximity of the beam affected by CCO changes. Once the beam coverage for each CCO configuration has been learned, the RAN is able to efficiently adapt to beam coverage changes by means of receiving the SSB Coverage State Index from its neighbours.

	
	

	
	


3.4 Discussion on Assistance Measurements 

At RAN3-113e the following was captured:
Continue discussions on inclusion of UL measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

Measurements proposed are 

· UL SINR

· UL Interference Levels

· UL Signal level

In R3-214948 the following is proposed:

F1AP Resource Status Reporting procedure could be used to report cell level and beam level UL measurements from gNB-DU to gNB-CU
However, in R3-215772 it is claimed that CCO assistance measurements should be provided on a per UE level rather than on a per cell/beam level. 

In R3-215449 a more generic approach is provided, framed in the following proposal:

F1AP Resource Status Reporting procedure could be used to report cell level and beam level UL measurements from gNB-DU to gNB-CU 

Companies are invited to provide their views on the topic of Assistance Measurements for CCO.

	Company
	Comment

	Ericsson
	With regards to UEs served by a RAN node, it is possible to collect DL and UL measurements at the serving gNB-CU. DL measurements are collected as part of L3 measurements (RSRP, SINR, etc.). UL measurements can be derived from e.g. RACH Reports and RLF Reports. The information in RACH Reports in fact provide a measure of whether the UE was in or out of UL coverage when transmitting at a certain power. 
We therefore think that the serving node has enough information on UL and DL channel conditions from served UEs.

However, we believe that the serving RAN node would benefit of non served cell edge UE measurements. As described in R3-215449, neighbour cell edge UEs´ measurements provide information on coverage that may reveal the presence of coverage wholes. Such information cannot be acquired by the serving RAN node in any other form.

	
	

	
	


3.5 Further discussion on gNB-CU to gNB-DU assistance information 
The following was agreed at RAN3-113e:
The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1

However, proposals at this meeting seem to interpret the above agreement in different ways. 

In order to converge to a TP for F1AP that covers at least the basic common denominator on the assistance information signalled from gNB-CU to gNB-DU, it is proposed that the following structure, which mirrors the agreement above, is agreed for inclusion in a potential TP. Agreement of further assistance information is FFS

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue 
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	
	

	Affected Cell List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	


Companies are invited to provide their views on the inclusion of the above structure in a TP for TS38.473, while addition of further assistance information is FFS
	Company
	Comment

	Ericsson
	We agree to the inclusion of such structure 

	
	

	
	


In R3-215315 it is proposed that the CCO process is started as follows:
· The gNB-DU detects capacity issue and reports to the gNB-CU. For capacity issues, the gNB-DU may also take local action.

Companies are invited to provide their view on whether the CCO procedures should start with a possible capacity issue report from gNB-DU to gNB-CU or whether CCO procedures start with the process described in the agreement below:

The gNB-CU signals to the gNB-DU at least the type of issue (e.g., coverage, cell edge capacity) and the cells affected by it over F1
	Company
	Comment

	Ericsson
	We believe that the gNB-CU can detect the presence of a CCO issue and that CCO procedures should be triggered by signalling from gNB-CU to gNB-DU indicating CCO assistance information. Given that CCO issues are strictly related to cell edge performance, the gNB-CU is the only node able to detect them as it is the only node with visibility over neighbour cell measurements. 

We do not discard the option that “For capacity issues, the gNB-DU may also take local action”

	
	

	
	


4 Conclusion, Recommendations [if needed]
If needed
5 References

