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1 Introduction

CB: # SONMDT6_CCO
- Continue the discussion on the open issues and WA from last meeting

- Identify the standard impact over F1 and Xn

- Capture agreements and provide TPs if agreeable

(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 
There are two meetings left to the functional freezing of Rel17. 

The moderator would like to highlight that there has been no progress on CCO in terms of TP agreements for a long time and that the following two alternatives are foreseen:
1) RAN3 is able to agree to TPs that finalise a working solution for CCO
2) No convergence on CCO is achieved and the feature is not completed for Rel17. This would create a feature disparity between NG-RAN and LTE in terms of CCO capabilities.

In order to avoid 2) the moderator proposes that, if RAN3 is not able to find consensus on any solution, the current agreements and WA are taken as the design principles and a basic solution is developed on the basis of those.

Proposal: if RAN3 is not able to find consensus on any solution, the current agreements and WA are taken as the design principles and a basic solution is developed on the basis of those.

Companies are invited to provide their view on the above proposal
	Company
	Comment

	Ericsson
	The above proposal is acceptable. RAN3 has spent a lot of effort in discussions to capture the agreements and WA established so far. If consensus is not achieved, it is fair to take such agreements and WAs as a design principle and to develop a solution on the basis of them.



	Huawei
	The most important part seems to be to agree on the OAM requirements. Once this is resolved everything else will be easier to agree.

If we use the suggested approach we would like to remind that we also agreed that the basis for CCO is LTE. One important distinction from moderator's view is that we should then revert to a solution with alternative coverage configurations and no SSB signaling. 

	Qualcomm
	OK

	Nokia
	It would be also fair to re-think whether the WAs could be the root cause for getting stuck in our CCO work item. Sometimes it helps to go two steps back to make the right step forward. Feature disparity is anyway given by fact that LTE
a) is a cell-based technique (C-RS based) while NR is a beam-based technique (even two different beam layers SSB and CSI-RS)
b) was primarily focusing on capacity optimization by means of cell splitting/merging (based on fixed set of splitting/merging option given by OAM) with the basic mother cell area.
c) only inter-Node information is considered when a cell of a node has changed split/merge option (No F1-I/F).

From capacity optimization point of view, absence of normative outcome for Rel-17 CCO would not create feature disparity, because capacity issues are handled at beam level for NR so cell split/merge as enabled in E-UTRA CCO is not needed for NR. Similarly, coverage optimization in LTE relied on a NM centralized CCO solution, so also on this point the absence of conclusion in RAN3 normative work will not create any issue. We believe the current situation can be explained by a highly loaded study item phase, where the feature distinction analysis between LTE and NR could not be paid the needed attention.

	ZTE
	Fine with this proposal, and SSB signaling could be involved based on the agreement in last meeting.
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 CCO coverage state.

	Lenovo and Motorola Mobility
	Agree

	Samsung
	We are fine with this proposal.

If the WA cannot be confirmed, we are also fine to develop TP based on the agreement so far.

	Deutsche Telekom
	We are fine with the proposal, but as emphasized by several companies, there are differences in NR compared to LTE that should be considered for CCO (especially the beam level approach in NR).


The following agreements were captured for CCO:

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

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 neighbour/connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its neighbour/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

Additionally, the following agreements were captured at RAN3-114e:
RAN3#114e:

A RAN node receiving an indication of a CCO configuration change from a connected RAN node, may be free to take matching CCO actions based on some assistance provided by the OAM, if any. The RAN node signals the result of such actions to its connected RAN nodes. OAM assistance may consist of configuration parameters limitations. It is FFS whether the OAM provides alternative/suitable coverage configurations to the RAN.

WA: gNB-CU does not provide CCO coverage modification suggestions to the gNB-DU. Such agreement may be revisited when a decision on alternative/suitable coverage configurations from OAM is taken.

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 CCO coverage state.

Capacity issue reporting from gNB-DU to gNB-CU is not needed. Resolving capacity issues at the gNB-DU can be done either locally, by means of implementation, or via existing standardized mechanisms (e.g. Load Reporting)

The open issues identified at R3-114e are as follows:

This IE structure is FFS, e.g. to signal a list of [issue, impacted cells].

The need for additional measurements is FFS. Discussions should be continued on the benefits and need for one or more of the following:

UL measurements from the gNB-DU

UL measurements on a per UE basis

Measurements from cell edge UEs served by neighbour RAN nodes

To be continued...
3.1 Discussion on OAM based CCO configuration mapping 
The determining issue still open is whether the RAN based CCO solution should be based on CCO coverage configuration mapping from OAM or not. Namely, whether OAM shall configure a mapping between a Cell/Beam Coverage State (index) adopted by a given cell and the Cell/Beam Coverage State that neighbour cells can adopt.

In [1], [6], [8] and [9], 6 companies are in favour of not having CCO coverage configuration mappings configured by the OAM, but to allow the NG-RAN to learn the coverage corresponding to each Cell/Beam Coverage State and to adopt its coverage accordingly.

In [4] and [5] two companies support a CCO solution based on CCO coverage configuration mappings, justifying such choice on the basis of the need for OAM coordination in the CCO modification the RAN can take.
In [6] it is explained that an OAM controlled CCO solution has been developed by SA5 and it is under completion for Rel17. The solution is documented in TS28.313 and in TS28.541. For completeness here it is reported the generic description of the OAM centric CCO solution in TS28.313:

Start of Excerpt from TS28.313
6.4.2.4
Centralized Capacity and Coverage Optimization (CCO)
	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To optimize the capacity and coverage of NR cells to insure the efficient network resource usage, and optimal end-user experience and performance.
	

	Actors and Roles
	C-SON function to support CCO.
	

	Telecom resources
	· gNB;

· The producer of provisioning MnS
	

	Assumptions
	- PM job control and provisioning have been executed to allow C-SON function to receive performance measurements, MDT, RLF, and RCEF reports.
	

	Pre-conditions
	· 5G NR cells are in operation.
	

	Begins when 
	The C-SON function has been configured with control information and enabled.
	

	Step 1 (M)
	The C-SON function collects measurements (e.g. distribution of RSRP, RSRQ, …), MDT, RLF, and RCEF reports to monitor the issues (e.g. coverage holes, capacity deficiency, …) for NR cells or beams. 
	

	Step 2 (M)
	The C-SON function analyzes the measurements and MDT, RLF, RCEF reports to determine the actions if needed to optimize the NR cells or beams capacity and coverage according to the coverage optimization control policy i.e. adjusting the adjustable parameters within the specified ranges. 
	

	Step 3 (O)
	C-SON function consumes the provisioning MnS to re-configure the CCO control parameters.
	

	Step 4 (O)
	The C-SON function collects measurements to evaluate whether the CCO actions have resolved the issues.
	

	Step 5 (O)
	The C-SON function may re-configure or restore the CCO control parameters, if the issues have not been mitigated.
	

	Ends when 
	All the steps identified above are successfully completed.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The capacity and coverage of NR cells have been optimized.
	

	Traceability 
	REQ-CCO-FUN-1, REQ-CCO-FUN-2,
	


End of Excerpt from TS28.313
The OAM centralized CCO solution already focusses on OAM controlled CCO processes. 
One fundamental question to move forward in RAN3 is whether, given the OAM centralized CCO solution above, there is the need for the OAM to have a tight control on the CCO actions the RAN can take.

Companies are invited to provide their view on whether there is the need for a tight control from OAM on the CCO actions (i.e. selection of the Cell/Beam Coverage State index) or whether it is sufficient for OAM to establish boundary ranges to the CCO parameters subject to changes
	Company
	Comment

	Ericsson
	There is no need for a tight control from OAM on the CCO actions the RAN can take, while it is important that OAM establishes limits to the CCO parameters that can be changed to achieve the Cell/Beam Coverage State.
Each NG-RAN node receives millions of UE measurements per minute on neighbour and own cells, hence knowledge of neighbour cell coverage can be easily acquired and updated in real time. We do not see the complexity in allowing the RAN to learn about neighbor cells coverage and in adapting to neighbour cells coverage changes. 

We see the role of RAN based CCO as to allow for a more dynamic and RAN driven CCO solution, while centralized CCO provides a centrally controlled solution. We see no point in applying a central control to a RAN based solution as that would only duplicate parts of the OAM central CCO solution.



	Huawei
	OAM should be able to provide either tight control (as in LTE) or a boundary approach. As we describe in our paper, there are advantages of using alternative coverage configurations also for boundary approach.

	Qualcomm
	We are OK if we let the distributed CCO solution be an independent solution which doesn’t take assistance from OAM on the coverage configuration mappings (e.g., what should the coverage configuration of NG-RAN1 be when NG-RAN2 modifies to a certain configuration).
But, OAM should provide the alternative coverage configurations to gNB-DU i.e., what each “Cell coverage state” or “SSB beam coverage state” means, in addition to the range of CCO modification parameters agreed last meeting? If OAM doesn’t provide this, we don’t understand how gNB-DU can indicate the same in gNB-DU CONFIGURATION UPDATE to gNB-CU? 

	Nokia
	Concerning "it is important that OAM establishes limits to the CCO parameters that can be changed to achieve the Cell/Beam Coverage State" one has to distinguish between changing e.g. number of beams within a cell area without changing the coverage area of cell itself and critical issues like coverage holes or coverage overshoots where a concerted approach of several node is required. For first case, CCO agent in the node can control and based on OAM limits, and btw this scenario is the closest to LTE split/merge scenario. However the latter  approach based on limits will not work in our view because those limits could prevent to close the coverage holes and the NM centralized approach has all needed information to include all needed nodes for closing the coverage hole.

	ZTE
	Share the view with Ericsson, it is sufficient for the OAM to establish boundary ranges to the CCO parameters instead of providing the detailed coverage configurations.

	Samsung
	We are fine to use a similar framework as in LTE and close the issue.

	Deutsche Telekom
	We don’t see the need for a tight approach, i.e., a RAN node should be able to take matching CCO actions by its own. But as there are limitations set by regulation and EMF reasons especially for Massive MIMO deployment (e.g., max EIRP in a certain direction), configuration mapping rules inclusive of boundary ranges for parameter settings by OAM are seen as important from an operator’s perspective also for distributed CCO solutions.


On the basis of the above discussion, can the following WA be turned into an agreement?

WA: gNB-CU does not provide CCO coverage modification suggestions to the gNB-DU. Such agreement may be revisited when a decision on alternative/suitable coverage configurations from OAM is taken.

	Company
	Yes/No

	Ericsson
	Yes

	Huawei
	No need to touch this WA? We need to decide on the OAM requirements first. This is the main part!

	Qualcomm
	Lets’ converge on the previous question first.

	Nokia
	We agree that there is first need to progress on the aspect of the second sentence in this WA (alternative/suitable coverage configurations).

	ZTE
	OK to turn the WA into agreement.

	Deutsche Telekom
	We should try to get a decision on alternative/suitable coverage configurations from OAM first.


3.2 Discussion on interactions between gNB-CU and gNB-DU
The following agreements and working assumptions were captured:

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

WA: gNB-CU does not provide CCO coverage modification suggestions to the gNB-DU. Such agreement may be revisited when a decision on alternative/suitable coverage configurations from OAM is taken.

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 CCO coverage state.

With respect to signalling of CCO assistance information from the gNB-CU to the gNB-DU, [3], [4], [7] and [12] have parts in common with respect to the structure for the gNB-CU to gNB-DU signalling. Such parts in common are in line with the above agreements and WA. The parts in common between the proposals in [3], [4], [7] and [12] are the following:
9.2.1.10
GNB-CU CONFIGURATION UPDATE
[…]
	CCO Assistance Information List
	
	0 .. <maxCellingNBDU>
	
	Indicates CCO Assistance Information for cells or beams of the same NG-RAN node.


	
	

	>CCO issue detection
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	YES
	Ignore

	>Affected Cell List
	
	1 .. < maxCellingNBDU>
	
	
	
	

	>> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	

	>> Cell Coverage State
	O
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	
	

	>> Affected SSB List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	>>> SSB Index
	M
	
	INTEGER (0..63)
	
	
	


The structures in [3], [4], [7] and [12] have also differences. However, given the lack of progress, it is proposed to agree at least on the parts the proposals have in common.
Keeping in mind that additions to the above structure are possible, and in the spirit of moving forward, companies are required to provide their view on whether the above structure can be taken as baseline for a TP to TS 38.473.
	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	The structure mirrors the agreements so far. Without any agreement on this structure it seems that no progress on any other aspect would be possible.

	Huawei
	Yes
	

	Qualcomm
	Yes
	

	ZTE
	Yes
	

	Lenovo and Motorola Mobility
	Yes
	

	Samsung
	Yes
	

	Deutche Telekom
	Yes
	


In [7] it is discussed how a gNB-CU can communicate to a gNB-DU the Cell/Beam Coverage State index adopted by neighbour cells. It is explained that this is needed in order to allow the gNB-DU to adapt to neighbour CCO coverage changes. The following structure is proposed to inform the gNB-DU of neighbour CCO changes:
9.2.1.10
GNB-CU CONFIGURATION UPDATE
[…]
	Neighbor node CCO Assistance Information List
	
	0 .. <maxCellingNBDU>
	
	Indicates CCO Assistance Information for cells or beams of the same NG-RAN node.


	
	

	>CCO issue detection
	M
	
	ENUMERATED (coverage, cell edge capacity ...)
	
	YES
	Ignore

	>Affected Cell List
	
	1 .. < maxCellingNBDU>
	
	
	
	

	>> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	

	>> Cell Coverage State
	O
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	
	

	>> Affected SSB List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	>>> SSB Index
	M
	
	INTEGER (0..63)
	
	
	


Companies are invited to provide their view on whether the above structure can be adopted as baseline for a TP to TS38.473. Alternatively, companies are invited to comment on how the gNB-DU is informed of neighbour Cell/Beam Coverage State index changes
	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	With the above structure a gNB-DU can learn the radio conditions corresponding to a neighbour Cell/Beam Coverage State index and it can adapt accordingly.

	Huawei
	No
	We do no not see the benefit of having SSB signaling exchanged

We think having a qualifier for the CCO issue is good. It would be beneficial for the receiver to know the type since the action is different for coverage (do nothing) and cell edge (compensate). 

	Qualcomm
	Not clear
	Why do we need two different structures – one for  “CCO Assistance Information List” and one for “Neighbor node CCO Assistance Information List”?

Can’t we use the same structure and no need to distinguish whether it is cells/beams of the served or neighbor NG-RAN node?

	Nokia
	No
	We here believe the coverage state information has to be mandatory in order to match with coverage related information received on Xn.

	ZTE
	No
	Share the view with Qualcomm, the “CCO Assistance Information List” is enough.

	Lenovo and Motorola Mobility
	No 
	Same question as Qualcomm.

	Samsung
	No
	.

	Deutsche Telekom
	Not clear
	We share the same view as QC. What is the benefit of having 2 lists?


In [12] it is proposed that a Beam coverage configuration is expressed also in terms of Azimuth Angle, Tilt Angle, Horizontal Beam Width, Vertical Beam Width. The latter is proposed to provide a detailed expression of the beam configuration on top of the Beam Coverage Status.
Companies are invited to provide their view on whether Azimuth Angle, Tilt Angle, Horizontal Beam Width, Vertical Beam Width can be signalled as part of the CCO beam coverage status information.

	Company
	Yes/No 
	Comments

	Ericsson
	No
	An attempt to express cell coverage by means of exchanging similar parameters was made in LTE, but it was discarded because it is not possible to deduce coverage from those parameters. Coverage is tightly related to the implementation of RF and knowledge of the parameters proposed seems of little help if the implementation is not known.

	Huawei
	No
	Does not give any useful info to the receiver

	Qualcomm
	No, but see comments
	In our understanding, we already agreed to include a “SSB coverage state” in addition to “Cell coverage state” last meeting. 
This “SSB coverage state” should correspond to a set of beam configuration parameters. This is OAM configured and NG-RAN should know what each “SSB coverage state” means. However, these beam configuration parameters need not be signaled explicitly over the network interfaces.  

	Nokia
	No
	An index-based approach (based on OAM configuration) is needed.

	ZTE
	Yes
	The intention of introducing these detailed parameters is to help the target node to understand how to adjust the SSB coverage precisely, which could be a requirement from the operators, as the current cell coverage state and SSB coverage state are the high-level parameters to represent the coverage status.

	Lenovo and Motorola Mobility
	No
	“SSB coverage state” seems enough.

	Samsung
	No
	Agree with Nokia

	Deutsche Telekom
	No
	But as QC stated such parameter mappings should be covered by the “SSB coverage state” to be configured by OAM and known by NG-RAN nodes.


In [3] it is proposed that the gNB-CU signals to the gNB-DU assistance information aimed at letting the gNB-DU deduce the interference level of a given cell/beam. 
It is proposed to signal RSRQ level per cell/beam and a CCO configuration update recommendation == “reduce interference,…” from the gNB-CU to the gNB-DU.

Companies are invited to provide their view on such proposals.
	Company
	Comments

	Ericsson
	We believe that interference levels in DL can be deduced by the gNB-DU from L1 measurements. We believe that the role of the “CCO configuration update recommendation” could be fulfilled by signalling a “CCO Issue Detection”, where the gNB-CU may state the issue detected and where the gNB-DU may deduce the type of action to be taken.

	Huawei
	Similar view as E///

	Qualcomm
	No need

	Nokia
	Also on our side we believe the gNB-DU can derive more precise information based on L1 measurements.

	ZTE
	Not needed

	Lenovo and Motorola Mobility
	Agree with E///

	Samsung
	No need

	Deutsche Telekom
	We share E///’s view.


3.3 Discussion on Assistance Measurements 

At RAN3-114e the following was captured:
The need for additional measurements is FFS. Discussions should be continued on the benefits and need for one or more of the following:

· UL measurements from the gNB-DU

· UL measurements on a per UE basis

· Measurements from cell edge UEs served by neighbour RAN nodes

In [3] it is proposed that the gNB-DU signals to the gNB-CU the following UL measurements on a per UE basis:

· UL SINR
· ULRSRQ
· ULRSRP
In [7] it is proposed that NR-RAN nodes exchange neighbour cell measurements taken by UEs at cell edge.

Companies are invited to provide their view on the proposed enhancements on UL/DL measurements exchange. 

	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. 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.

	Huawei
	Not needed. And questionable why we spend time to discuss this before OAM requirements are resolved

	Qualcomm
	Not critical for CCO. Current UE reports should suffice.

	Nokia
	No need to discuss these additional measurements at this stage.

	ZTE
	Not needed.

	Lenovo and Motorola Mobility
	Not needed. For RAN node, the measurement report from the UE within its coverage is enough.

	Samsung
	We don’t see the benefit of reporting additional measurements from the DU to the CU.

	Deutsche Telekom
	We see current measurement information in CU as sufficient. Additional neighbor cell edge UE measurement data can be integrated as a further optimization step (to be discussed later).


4 Conclusion, Recommendations [if needed]
If needed
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