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1 Introduction

CB: # SONMDT7_CCO

- Topics to discuss:

  - OAM configuration for CCO in NR, LS to SA5?
  - inter-gNB CCO configuration coordination?

  - If CU(-CP) detects CCO issues, what information is provided from CU to DU to fix the detected issue? 

-CU sends the suggested configurations or not? 

-CU sends the assistant information? Type of CCO issue? Affected entity list?
  - In addition to cell level, alternative coverage configuration at beam level?

    - Coverage state and other information exchange at beam level?

  - Any other issue based on contributions submitted

- Start with summary of offline, proceed to TPs if there are agreements

(E/// - moderator)

2 For the Chairman’s Notes

Propose to capture the following:

Proposal 1:

New 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 the cell and beam configuration parameters limitations provided by the OAM
The above WA supersedes the following WA “WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)”

Proposal 2: 

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.  
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.

 To be continued...
Proposal 3: 

It is proposed that the gNB-CU signals to the gNB-DU at least the type of CCO issue and the cells affected by it over F1

Proposal 4: 

It is proposed to 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 Discussion

A the last RAN3 meeting the following progress was achieved:

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 1: In LTE, it OAM defines a set of alternative coverage configurations to be used for cells served by a node. Does this apply also for NR?

Issue2: If one node modifies the coverage of one or more cells, a neighbor node may also adjust the coverage of one or more cells. Is there any limitations e.g. that the node shall not reduce the aggregated coverage of his served cells? If not, is there any additional configuration from OAM needed to support this or are the involved nodes completely free to adjust (keeping in mind any limitations from Issue 1 above)?

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? 

The issues above have been touched upon most contributions submitted to CCO for RAN3-113e, hence we start the discussion from those questions.

3.1 Issue 1

Issue 1: In LTE, it OAM defines a set of alternative coverage configurations to be used for cells served by a node. Does this apply also for NR?

On this issue inputs to this meeting are of different types.

[1] and [3] hint at some level of OAM configuration at the gNB-DU, namely to provide limits in the CCO changes that the gNB-DU can apply.

Instead, [4] and to a certain extend [2], point at mirroring the LTE OAM based coordination for CCO, by means of configuring the gNB-CU with suitable CCO configurations to be passed to the gNB-DU.

[5] Promotes a RAN centric solution.

[7] Proposes to leave to SA5 the decision on whether the OAM based solution in LTE should be reflected for NR. With this respect, it should be highlighted that the work on CCO is led by RAN3 and it is in the RAN3 Terms of Reference the task to converge on OAM requirements, hence it should be RAN3 to decide on the nature of the solution to adopt. 

It should be noted that previous agreements state the following:

WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)
And in order to progress (rather than regress) it is suggested to respect such agreements and to try to find a compromise that fits the above principle. 

In order to attempt capturing a minimum denominator to all the approaches proposed, the moderator would like to ask companies whether an agreement can be made on the following proposal:

· OAM could define limits of gNB-DU coverage adaptation

With this proposal it is intended that the OAM may provide boundaries to the cell and beam parameters ranges within which the gNB-DU can operate. Hence, by combining the proposal above with the WA agreed at the last RAN3 meeting, a new WA could be formulated as follows:

Proposal 1 of New WA: DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation), within the cell and beam configuration parameters limitations provided by the OAM
Companies are invited to provide their view on Proposal 1

	Company
	Comment

	Ericsson
	The WA agreed at the last meeting means that the gNB-DU has the freedom to apply any CCO action that best fixes the CCO issue detected. However, we do agree that there should be some control limits to ensure that gNB-DU decisions (e.g. AI based) would not incur in network misconfigurations. With this in mind we agree to Proposal 1 as a way to complement the CCO solution with a level of OAM control.

	Qualcomm
	What does “cell and beam configuration parameters limitations provided by the OAM” in Proposal 1 mean? Does this mean OAM just signals a range for cell and beam parameters e.g., between 30-45 degrees for the beamAzimuth, instead of signaling alternative coverage configurations as in LTE, or have both?

In general, ok with OAM signaling alternative coverage configurations to gNB-DU. Range needs to be clarified. 

	Huawei
	So far we are only talking about cell configurations (which contains beam configurations). 

The detailed configuration parameters to be defined should be left to OAM. 

We propose to use LTE as basis (a set of allowed configurations) with the only difference that we allow a range or the parameters within each configuration to allow for autonomous RAN decisions. This would allow for a different usage:

Example1: Autonomous RAN

- e.g. multiple configuration with broad ranges for the parameters

Example2: Operator control

- e.g. multiple configuration with no ranges (or small ranges) for the parameters

Without the ability to set different strictly controlled configurations (like in LTE), there is no way for operators to have CCO and still have strict control. 



	Deutsche Telekom
	We are fine with the extended WA, as from operator’s perspective we want to give RAN more freedom for automatic/autonomous CCO, especially with Massive MIMO antenna deployments, but there must be the possibility to set certain limits (especially when applying AI/ML approaches). Nevertheless, the details w.r.t. cell configurations and parameter settings/ranges need further clarifications.

	ZTE
	The proposal seems OK, but the issue raised by Qualcom should be clarified.

As this issue is related to CCO configuration via OAM, we think if the proposal is agreed, A LS to SA5 is still needed to inform the RAN3 decision on CCO.

	Lenovo and Motorola Mobility
	We agree that in NR OAM should define a set of coverage configurations to be used for cells served by a node. We can ask SA5 about the detailed parameters configured by OAM.

	Samsung
	The issue from Qualcomm should be clarified first.

	Vodafone
	Same view as Deutsche Telekom

	Nokia
	We have sympathy with the objective as expressed by operators, i.e. capacity optimization taking advantage of Massive MIMO antenna deployments. However, progress for sake of progress is dangerous if we are on the wrong track. The use case of LTE which led to alternative coverage configurations was driven by capacity optimization by means of a flexible cell densification approach realized by different cell layouts (cell splitting/merging) for a defined coverage area.

With the application of MU-MIMO in NR this (capacity driven) use case is obsolete. Moreover, in NR, there are traffic beam (= CSI-RS beams) used for mMIMO and coverage beams (=SSB beams) used for initial access and mobility.

There was also another WA that Rel-17 NR CCO study is only focusing on SSB beams, but these beams are irrelevant in terms of capacity optimization. Therefore, also the argument with DU’s knowledge about resource situation is irrelevant, since SSB beams are not traffic beams.

We think that the NR CCO use case is not clearly defined yet, and therefore neither agreement nor rejection is possible.

	BT
	I agree with Qualcomm that we should clarify what parameter limits will be applied by OAM. Ideally, we like to give freedom to CCO automation, but in reality there will be strict controls/limits for the coverage configuration.

	NEC
	We support extended WA.

Because NR hierarchy of gNB-CU:gNB-DU:cell:SSB is quite complicated, number of potential configurations could be very large. Also, in RAN3 #112e some companies proposed to give NG-RAN/gNB-DU more flexibility to adjust its configuration to changing conditions. Therefore, LTE-like OAM-based solution may not be directly applicable to NR. 

On the other hand, gNB-DU may not know acceptable limits of coverage and this information from OAM could be beneficial.

Exact way to set the configuration limits could be further discussed in coordination with SA5.

	ORA
	Same view as DT

	Ericsson (moderator)
	As a clarification to Qualcomm question, the new WA proposes that for some/all cell and beam defining parameters configured by the OAM (e.g. beamTilt, beamVertWidth, beamHorizWidth, configuredMaxTxPower) there are maximum delta changes (e.g. +/- 10mW for configuredMaxTxPower) within which the RAN can autonomously operate for the purpose of CCO based cell/beams adaptations. Whether such maximum deltas (or ranges) are per CCO configuration may be part of further discussions, depending on whether the group agrees to converge on the concept of multiple CCO configurations from OAM to RAN.


Conclusions:

There is a request for clarification on the proposal for the new WA. As a reply, the moderator formulated the following:
As a clarification to Qualcomm question, the new WA proposes that for some/all cell and beam defining parameters configured by the OAM (e.g. beamTilt, beamVertWidth, beamHorizWidth, configuredMaxTxPower) there are maximum delta changes (e.g. +/- 10mW for configuredMaxTxPower) within which the RAN can autonomously operate for the purpose of CCO based cell/beams adaptations. Whether such maximum deltas (or ranges) are per CCO configuration may be part of further discussions, depending on whether the group agrees to converge on the concept of multiple CCO configurations from OAM to RAN.
With this clarification the new WA could be refined as follows:

Proposal 1 of New 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 the cell and beam configuration parameters limitations provided by the OAM
It is proposed to put this WA up for agreement with the understanding that it captures at least a first essential step for the involvement of OAM in CCO

3.2 Issue 2

Issue2: If one node modifies the coverage of one or more cells, a neighbor node may also adjust the coverage of one or more cells. Is there any limitations e.g. that the node shall not reduce the aggregated coverage of his served cells? If not, is there any additional configuration from OAM needed to support this or are the involved nodes completely free to adjust (keeping in mind any limitations from Issue 1 above)?

[3] states the following:

If one node modifies the coverage of one or more cells, a neighbor node may also adjust the coverage of one or more cells autonomously (completely free to adjust) without any additional configuration from OAM

The above concept seems to be shared at least in [5] and [6].
[3] goes on to describe that there are OAM based functions that detect possible SON conflicting decisions and react upon them.

It should be highlighted that all companies propose an interaction between RAN nodes, where a RAN node indicates its applied CCO changes. It is therefore implicit in such framework that a node receiving information of a CCO change from a neighbor node may react with a matching CCO action. 

In light of the above, the following is proposed:

Proposal 2: A RAN node receiving an indication of a CCO configuration change from a neighour/connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its neighour/connected RAN nodes

Companies are invited to provide their view on Proposal 2

	Company
	Comment

	Ericsson
	We agree with the proposal. A RAN node is able, with time, to learn and understand the best adaptation to a 
eighbor node CCO change and it would be unreasonable to block such node from taking a matching CCO action

	Qualcomm
	Agree with Proposal 2

	Huawei
	We agree to the spirit, but the difficult point is how this is controlled by the operator. 

Without any OAM control, it will be a completely RAN autonomous decision. That means that there is no way for the operator to use this tool for CCO if he has strict requirements on controlling the coverage.

If the operator knows that by shrinking one cell in one node and enlarge a cell in another node he can maintain the coverage, he can use CCO and still control the coverage.

In our paper we propose a solution to achieve this, by letting OAM define the allowed combinations.

But we also propose that the operator can choose not to configure these and allow for RAN to select autonomously.

	Deutsche Telekom
	The proposal is fine with us under the condition that matching CCO actions may stay in a suitable range defined by the operator/OAM which is similar what Huawei proposed. Based on Issue 1, OAM can already set restrictions for a single cell/gNB, here we are talking about dependencies of such restrictions between neighboring cells/nodes. 

	ZTE
	No strong view on this issue.

Does this issue also exist in LTE? If so, the solution in LTE could be the reference.

	Samsung
	Proposal 2 is ok

	Vodafone
	Same view as Deutsche Telekom

	Nokia
	We see from the above discussion conditional support from several companies, and would additionally question whether this scenario can be handled in the same way in NR and LTE. 

If it is a capacity triggered coverage change because of interference of two adjacent cells controlled by different nodes (as discussed in some contributions), both affected nodes might react simultaneously and independently and not as assumed here that only one node reacts and informs the other.

	BT
	Same view as Deutsche Telekom

	ORA
	Same view as DT


Conclusions:
Most companies seem fine with the spirit of the proposal, which is that of allowing neighbour RAN nodes to coordinate their CCO actions on the basis of coverage changes in neighbour cells.

The question is whether and how there should be a fixed (i.e. OAM based) control on how a RAN node can react to a change in a neighbour cell. 

The WA in Issue 1 should already establish ranges to the level of coverage changes a gNB-DU can apply to a cell/beam. The issue that remains FFS is whether, on top of such limitations, there should be any guidance from the OAM about which configuration to adopt for a CellA, in case a neighbour CellB applies a given coverage change. With this in mind, the proposal can be amended as follows:

Proposal 2: A RAN node receiving an indication of a CCO configuration change from a neighour/connected RAN node, may be free to take matching CCO actions and signal the result of such actions to its neighour/connected RAN nodes. 

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.

3.3 Issue 3

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? 

For this issue it is the moderator´s understanding that a RAN based solution is assumed, allowing the gNB-DU to take decisions on the CCO action needed (as per WA agreed at RAN3-112e).

In [1], [3], [5] and [7] it is proposed that at least the type of CCO issue and the cells affected by it is signalled from the gNB-CU to the gNB-DU. It is certainly possible that more information may be signalled from the gNB-CU to the gNB-DU. However, in the attempt to agree to a minimum denominator, the following is proposed:

Proposal 3: It is proposed that the gNB-CU signals to the gNB-DU at least the type of CCO issue and the cells affected by it over F1

Companies are invited to provide their view on Proposal 3

	Company
	Comment

	Ericsson
	In line with the WA agreed at RAN3-112e, the gNB-DU is the ultimate node to take a CCO decision. However, the gNB-CU has better visibility than the gNB-DU in terms of identifying CCO issues as well as the cells involved. This is straightforward to deduce, given that the gNB-CU has access to L3 measurements from UEs and to information from neighbour cells. 

We therefore think it is beneficial to allow the gNB-CU to signal to the gNB-DU at least the CCO issue type and the cells involved in it.

	Qualcomm
	Agree to this as baseline.

	Huawei
	We need to discuss the functional split over F1 first, i.e. whether CU can propose coverage configurations to the DU instead of e.g. looking into other open issues in the following sections

	Deutsche Telekom
	Ok as starting point for further discussion.

	ZTE
	OK with this proposal.

	Lenovo and Motorola Mobility
	Agree. Since it is gNB-CU detects the CCO issue, it would inform the issue type and involved cells to the related gNB-DU.

	Nokia
	We should be careful to agree on a solution where use case is not clear yet. So we here look at potential use cases:

The use case of cell layout change by splitting/merging to change the capacity for a certain area is not needed with CSI-RS beam-based MU-MIMO mode, and can be ruled out. 
In case of capacity issues, it is detected at the DU (knowing the resource situation), but if each DU would react independently in terms of reshaping beams, there won’t be a fast optimization. It is better to report to the gNB-CU having the full picture and instructs both DUs in one shot with the optimal setting.
The same would also be the case for the use case of solving coverage issues and capacity issue caused by cell border interference, where the gNB-CU is better placed to analyze, inferring and triggering the re-configuration.

If switching between alternative grid of CSI-RS beam configuration is a possible envisaged use case (capacity enhancement benefits need to be checked first), the DU could decide for the right set. But this concerns CSI-RS beams, while another former WA is that focus is on SSB beams.
If it is coverage problem, it would be reported by RLF reports on RRC layer which will be hosted in the CU. DU will not be able to detect genuine coverage issues.

	NEC
	Agree with the direction that gNB-CU informs gNB-DU about cells/beams that have CCO issue and assistance information to help resolve the detected issue. 

Not sure that simply informing gNB-DU that there is “coverage problem” or “capacity problem” is enough. UE measurements not available in gNB-DU could be sent to gNB-DU to perform more informed actions to resolve detected CCO issues.

	Orange
	We are OK with this proposal taking advantage of CU visibility 


Conclusion:
There is a large majority that is ok with the proposal. Some companies seem to question the use case altogether. With this respect, the moderator would like to highlight that the agreement currently taken is the following:
DU makes the final decision on which coverage configuration to use (since the DU is the only one who knows the resource situation)
With such agreement, the issue many companies bring to the discussion is what type of assistance information the gNB-CU should provide to the gNB-DU to take a better action. Namely, there is strong consensus on the fact that some assistance information need to be provided from gNB-CU to gNB-DU.
There are proposals where such assistance information also involve recommended CCO configurations. However, those proposals are conditional to the decisions we take in the discussions for Issue 1 and Issue 2. Those proposals are not excluded and could be part of a more centrally coordinated CCO solution.

In light of this, and to progress on at least some of the assistance information from the gNB-CU to the gNB-DU, the moderator would like to put Proposal 3 up for agreement.

Proposal 3: It is proposed that the gNB-CU signals to the gNB-DU at least the type of CCO issue and the cells affected by it over F1

3.4 Other open issues

The papers submitted at this meeting touched upon other issues which were discussed in previous meetings but not explicitly captured at RAN3-112e. Such issues are listed below.

3.4.1 Per cell or Per Cell/per SSB CCO configuration granularity

[3], [5] and [7] stated that it is beneficial to express a CCO configuration not only in terms of cell coverage state, but also in terms of SSB area coverage state. On the contrary, [6] states that SSB level information is already included in the Cell coverage State.

As per proposals in [3], [5] and [7], the CCO solution would allow to explicitly signal that a CCO action affected one or more specific SSB areas. 

To reach a midpoint between the usage of a cell level and beam level CCO configuration indication, [5] states the following:

a good balance between exploiting the finer granularity offered by NR compared to LTE (SSB beams), minimizing the inter-node signaling and achieving a fast convergence of the process is the following:

· use a cell level granularity if many SSB beams are affected at the same time by a CCO resolution

· 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”

Namely, the presence of an SSB Beam coverage State, per SSB, would be optional and adopted when needed.

Proposal 4: It is proposed to 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 

Companies are invited to provide their view on Proposal 4

	Company
	Comment

	Ericsson
	We support Proposal 4. As explained in [5], the inclusion of an SSB Beam coverage State would facilitate the understanding from neighbour nodes that a CCO coverage modification affects only specific beams. This allows the neighbouring nodes to focus their CCO analysis on the SSB beams indicated and to deduce the most appropriate actions to take 

	Qualcomm
	Agree with Proposal 4

	Huawei
	We do not think this is needed. The indication itself will not be able to convey what has happened, only that a change is made. Allowing this per SSB has no benefit since the signaled space will be so large that the receiver has no means to benefit from the information. It is enough to use the indication per cell

	Deutsche Telekom
	Proposal 4 is fine with us.

	ZTE
	Agree with Proposal 4, the beam level coverage state is beneficial, and it can help the NG-RAN node to adjust the beam coverage. This is a good complementary to the current cell level coverage status.

	Lenovo and Motorola Mobility
	The optional coverage state per SSB is useful for the neighbor node to modify the beam coverage.

	Samsung
	No. The cell state already reflects SSB configurations.

	Vodafone
	Agree with proposal 4

	Nokia
	Why should a DU autonomously change the SSB beam setup? DU knows the cell capacity situation, but traffic is covered by CSI-RS beams, i.e. switching between a pre-configured set of CSI-beams would be an option where DU decides.

However, regarding the SSB beams (relevant for initial access and mobility) a central instance might be more appropriate to decide about SSB beam re-configuration. This central instance can simultaneous also inform the neighboring DUs about new coverage setup of the updated cell.

	BT
	We would be okay with this proposal. 

	NEC
	Agree.

	ORA
	We agree with proposal 4


Conclusion:
There is a large majority of companies that agrees with Proposal 4. 

Some comments reflect the possibility of a centrally coordinated SSB coverage change. The moderator would like to highlight that a centralised coordination of changes at SSB level is not precluded. The proposal only regards how to signal such coordination action amongst RAN nodes.

It is proposed to put proposal 4 up for agreement:
Proposal 4: It is proposed to 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 

3.4.2 UL measurements signalling from gNB-DU to gNB-CU

In [1] it is proposed that the Resource Status Update procedure is enhanced with UL radio measurements collected by the gNB-DU, for the purpose of allowing the gNB-CU to better detect and flag CCO issues. 

Measurements proposed are 

· UL SINR
· UL Interference Levels
· UL Signal level
Companies are invited to provide their view on the inclusion of such measurements in the Resource Status Update signalling from gNB-DU to gNB-CU

	Company
	Comment

	Ericsson
	This is an interesting idea. We would like to better understand the use case for providing such measurements. For example, which additional information would these measurements provide for the purpose of detecting CCO issues, given that RACH reports (for both successful and failed RACH) are already available at the gNB-CU?

	Qualcomm
	Could be discussed later.

	Deutsche Telekom
	Same view as QC.

	ZTE
	Maybe this issue is related to MDT instead of CCO.

	Samsung
	Agree with Qualcomm

	Nokia
	We agree that UL coverage could differ from DL coverage and support the proposal.

	BT
	Could be further discussed, agree that UL coverage could be different than DL.

	NEC
	UL SINR/interference level and UL signal level reported from gNB-DU to gNB-CU will help gNB-CU to detect CCO capacity problem on a cell/beam edge caused by interference from neighbor cells/beams.

Such interference situation is different during RA and during data transmission.

Also, as discussed in AI 10.2.1.7 RACH Optimization Enhancements, RACH failures mainly depend on PRACH neighbor configurations, which has no impact on UL data transmission.


4 Conclusion, Recommendations [if needed]

If needed
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