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1 Introduction

CB: # 1007_SONMDT_CCO

- Which node (CU or DU) detects CCO issues

- F1 signaling for resolution of CCO issues

- Cell level and beam level CCO information?

- Range of cell coverage states is 0..31?

- NG-RAN node to inform neighbor NG-RAN nodes about CCO issues?

- Forwarding of MDT information?

- May also discuss other issues based on papers submitted

- Try to reach high-level agreements in the first phase, proceed to TPs in the second phase of the email discussion

(HW - moderator)

Summary of offline disc R3-210995
2 For the Chairman’s Notes

After first phase, the proposal is: 

1) related to MDT transfer, remove the following FFS: 

- FFS whether forwarding of collected MDT information over Xn is supported
2) related to F1 aspects 
a) Add the following agreements:

a. gNB-CU decides that a coverage modification is needed
b. gNB-CU indicate what the problem is to gNB-DU
c. gNB-CU provide proposed coverage change(s) to the gNB-DU
d. gNB-DU provide the agreed change back to the gNB-CU
a) Depending on which are agreed above remove the following FFS:

- FFS who decides that a coverage modification is needed: gNB-DU or gNB-CU
- FFS who decides how to modify the coverage: gNB-DU or gNB-CU

To be continued in phase 2: decide to either 

· add an FFS: It is FFS if gNB-DU is allowed to make autonomous decisions (outside gNB-CU proposals) and if the gNB-CU provides one or more proposals to the gNB-DU

· Look for a compromise solution, e.g. replace 3rd proposed bullet with: "gNB-CU may provide an indicator whether the gNB-DU is allowed to make autonomous decisions and/or one or more proposed coverage change(s) to the gNB-DU"

3 Discussion – Phase 1

3.1 CCO over Xn

- FFS whether CCO over Xn is signaled as separate per cell state information and SSB state information or whether each cell state reflect a specific SSB configuration

The per cell state information is already agreed. As the FFS states, the main issue to discuss is whether there is a need to exchange SSB state information. The situation is almost even (3 papers against and 4 papers proposing per SSB signaling). Hence, it is probably reasonable to discuss the benefit of signaling the per SSB information.

Q-3.1.1: Is there any benefit of sending per SSB state information? If yes, how does the cell state and SSB state information relate to each other?

	Company
	Yes/No/Maybe
	Comment

	Huawei
	No
	We did not see any benefit for now. Changes in SSB states can be expressed as cell states and this will reduce the number of possible states that the receiver has to interpret.

In case SSB state is anyway agreed, it is important that this is considered as additional information on top of cell state information, so that a receiver could choose whether to use only the more coarse cell state information or the additional  the SSB information (if proven beneficial). 

	Samsung
	No
	The cell state in the message already reflects SSB configurations.

	Ericsson
	Yes
	CCO is a process where a RAN node, receiving a coverage state, “learns” (e.g. by means of measurements) the coverage shape of neighbour cells. Signalling that a coverage state change affects only one or few SSBs provides the advantage of focusing the learning process on those SSB areas. This leads to a quicker convergence to understanding the coverage corresponding to a “state”. 

We do not think the cell coverage state and the SSB Beam Coverage State need to be signalled together. If an SSB Beam Coverage State is signalled, it notifies of a coverage state change for a specific SSB within the cell. If a Cell Coverage state and an SSB Beam Coverage State are signalled together, it notifies that the change in cell coverage includes changes to the specific SSB beam for which the  SSB Beam Coverage State is signalled. This could be a way to speed up learning of the cell coverage corresponding to the Cell Coverage State.

If changes in cell shape concern only a specific SSB area (e.g. shadow area), then only a few SSB Beam Coverage States can be used overall, i.e. using SSB Beam Coverage State does not imply an increase in number of states  

	NEC
	Yes 
	Agree with Ericsson reasoning. 

	Qualcomm
	Yes
	Similar view as Ericsson. SSB coverage states should be optional (in addition to cell coverage state) and just gives an additional knob to modify coverage states at a beam level granularity.

	Lenovo and Motorola
	No
	Agree with Huawei.

	Deutsche Telekom
	Yes
	Agree with Ericsson.

	Nokia
	No
	Agree with Huawei. The information on Xn interface is post-CCO information and serves the purpose of informing the neighbor gNB of the new NR cell coverage state.  We're in favour of a basic NR CCO solution in Rel-17 where the SSB-beam configuration is mapped to this cell state.

	ZTE
	Yes
	Agree with Ericsson, in NR, the beam shaping/merge/split could help to solve the issue of CCO issue, e.g. the coverage hole between the gNBs.

	CATT
	No
	As long as the number of cell state is big enough, it could indicate different  configuration of SSBs


Summary: Quite even split between yes/no. Suggestion: continue the discussion on the possible benefits.

In [1] there is a new proposal for a serving NG-RAN to inform its neighboring NG-RANs of any coverage and/or capacity problem detected on its serving cell(s)/beam(s).

Q-3.1.3: Is it beneficial do indicate CCO problems over Xn 

	Company
	Yes/No/Maybe
	Comment

	HW
	No
	We only need to inform the peer node about changes that are executed, not the underlying reason

	Ericsson
	No
	We see the benefit of signalling between RAN nodes a change in coverage state, after an attempt to resolve a CCO issue. Each RAN node should be able to run an analysis of CCO issues and determine whether to initiate CCO issue resolution. By signaling the issue itself to a neighbour RAN node there is ambiguity about who will solve the issue or at least a possible race condition, where both/neither-of the nodes try to solve the issue 

	NEC
	Yes 
	We think it would be useful to indicate the CCO problem to neighbour RAN node(s). For example, in the case of capacity issue in a serving cell(s) of DU1, due to interference at the cell-edge, it would be useful to indicate this capacity problem to other DUs, in control of neighbouring cells, in order to reduce interference to the serving cell(s) of DU1. Therefore, if those DUs are under control of different CUs then we need to pass this indication of the capacity problem via Xn to the desired DU(s).

	Qualcomm
	No
	Probably not needed. Neighboring gNB-CUs should not be made responsible to correct/handle CCO issue of the DUs belonging to another gNB-CU.

	Lenovo and Motorola
	No
	Exchanging any coverage and/or capacity problem between two NG-RAN nodes are not needed.

	Deutsche Telekom
	No
	Agree with explanations given by other companies stating “No” like Ericsson and Qualcomm.

	Nokia
	No
	Not needed.

	ZTE
	No
	Agree with the majority.

	
	
	


Summary: Majority does not see the benefit
3.2 CCO over F1

- FFS who decides that a coverage modification is needed: gNB-DU or gNB-CU

- FFS who decides how to modify the coverage: gNB-DU or gNB-CU

In this section there are four papers proposing that the gNB-CU decides when a coverage modification is needed and one paper proposing that the gNB-DU decides. Hence, the proposal is to check the view from all companies first, but also look a bit closer at the different options when gNB-CU is in charge.

Q-3.2.1: Is it the gNB-CU who decides that a coverage modification is needed? 

Note: If the answer to this question is no – this means that all decisions are made in the gNB-DU and the rest of the questions can be skipped.

	Company
	Yes/No/Maybe
	Comment

	Huawei
	Yes
	We think it is beneficial if the gNB-CU triggers the coverage change since he has a more global view.

	Samsung
	No
	The coverage state should be done autonomously at gNB-DU.

	Ericsson
	Yes
	gNB-CU has all the L3 information forwarded to DU (e.g. RACH reports, RLF Reports) but it has L3 measurements that DU does not have. This allows CU to be in a better position to spot coverage issues. 

	NEC
	Yes
	As clarified in R3-210246, the gNB-CU is able to detect any problem in the coverage and/or capacity based on measurement reports. 

	Qualcomm
	Yes
	CU being the more central node (having knowledge of the coverage of neighboring CUs and associated Dus) should be responsible for detecting CCO issue

	Lenovo and Motorola
	Yes 
	Agree with Huawei.

	Deutsche Telekom
	Yes
	Agree with explanations given by Huawei, Ericsson et al.

	Nokia
	Yes
	Agree with what is mentioned above in favour of this proposal.

	ZTE
	Maybe
	Of course, gNB-CU could be the node to make the decision because of the global view. However, as it is agreed that the RLF report information is introduced in the ACCESS AND MOBILITY INDICATION message, the gNB-DU is able to receive the RLF reports related to mobility issues to find the CCO issue.

	CATT
	Yes
	CU has an overall view and also has all the measurement result which reflects the coverage status.


Summary: Majority seems to favour gNB-CU decides that a coverage modification is needed 

Q-3.2.2: If Q-3.2.1 is yes - does gNB-CU indicate what the problem is to gNB-DU

	Company
	Yes/No/Maybe
	Comment

	Huawei
	Yes
	Yes, we think this assistance information is useful for DU to know why the change is proposed.

	Ericsson
	Yes
	We think that the CU could indicate to DU the type of issue (coverage, capacity,..) and the cells involved with the issue together with their coverage states, so that DU learns with time how to best match its states with neighbour cells states

	NEC
	Yes 
	We agree that the gNB-CU should inform the gNB-DU about the cell(s) that is experiencing a coverage and/or coverage problem. This way, the gNB-DU tries to address the indicated problem (i.e. coverage and/or capacity). 

	Qualcomm
	Yes
	Agree that CU can indicate to DU the list of cell(s) experiencing coverage and/or capacity problem. 

Not sure how the “type of issue indication” (coverage, capacity) will help DU switch to a new cell/beam state. Probably we don’t need this if it is not useful assistance information for selecting a new coverage state.

	Lenovo and Motorola
	Yes
	

	Deutsche Telekom
	Yes
	Both cell list (incl. coverage state) and problem(s) experienced seems to be beneficial as assistance info.

	Nokia
	No
	It is sufficient that the CU indicates to the DU how to modify the coverage.

	ZTE
	No
	Similar view with Nokia.

	CATT
	Not sure
	If CU already indicates the suggested coverage change, we are not sure whether this additional information is needed or not. 


Summary: Majority seems to favour gNB-CU indicate what the problem is to gNB-DU

Q-3.2.3: If Q-3.2.1 is yes – does gNB-CU provide proposed coverage change(s) to the gNB-DU? 

	Company
	Yes/No/Maybe
	Comment

	Huawei
	Yes
	We think CU should be able to send at least one proposed change. 

We also think it may be useful if CU is allowed to send different proposals with different priority or benefit value to the DU and the DU can select which one to apply. It is up to CU to decide whether to send multiple and for the DU to choose which one to accept

	Ericsson
	No
	We understand that our proposal in [9] may lead to the understanding that CU sends proposals to the DU, but that is not the case. In [9] we propose that CU signals to DU the cells involved in the CCO issue and their coverage state. We propose that the DU derives the CCO resolution action by itself. It would be questionable whether gNB-CU knows what coverage corresponds to each coverage state configured at the gNB-DU. It is also questionable whether gNB-CU knows whether the gNB-DU can adopt certain states at a given point in time. Fro this reason we propose that gNB-DU is responsible to resolve the CCO issue without the need of “suggestions” from the gNB-CU

	NEC
	Maybe
	In our understanding, the gNB-CU could request from the gNB-DU to adjust its coverage and/or capacity on its serving cell(s)/beam(s). More specifically, the gNB-CU could recommend an action to the gNB-DU (e.g. reduce interference, etc.). 



	Qualcomm
	Prefer Yes
	If CU does not provide coverage changes to DU i.e. DU autonomously resolves by itself, we need to consider the following:

1) What if two neighboring DUs which are told by CU regarding a CCO issue pick conflicting cell states that will not resolve the issue or worsen the issue instead? (CU has no way to reject the cell states selected by DU as per current proposal)

In case of such conflicting CCO correction, wouldn’t convergence be quite slower?

2) The list of predefined cell coverage states are configured by OAM and is made aware to the E-UTRAN for LTE CCO. For NG-RAN CCO, are the coverage states configured by OAM to CU or DU or both?

DU needs to be aware of the coverage states in case it is the node responsible for CCO correction. Should we check with SA5 that if cell state information can be made available at the DU? We would need this information at each DU as well.

Similar to centralized PCI selection agreements, wouldn’t it be simpler (from convergence and signaling POV) if CU does both the detection and correction as well?

	Lenovo and Motorola
	Yes 
	After the gNB-CU detects the CCO issue, it can indicate to the gNB-DU and meanwhile provides suggested coverage change(s).

	Deutsche Telekom
	Maybe
	Topic needs further discussion as raised by Qualcomm. 

	Nokia
	Yes
	Agree with other companies that a centralized handling of changes for CCO is needed, e.g. due to the concerns raised by Qualcomm. 

	ZTE
	Maybe
	The issue raised by Qualcomm needs to be further discussed.

	CATT
	Yes
	We think it is a simple way to let CU do both the detection and correction as clarified by QC


Summary: Majority seems to favour gNB-CU provide proposed coverage change(s) to the gNB-DU. Some companies 
Q-3.2.4: If Q-3.2.1 is yes – does gNB-DU provide the agreed change back to the gNB-CU?

	Company
	Yes/No/Maybe
	Comment

	Huawei
	Yes
	It is important for the gNB-CU to know what the DU has decided to do so that the CU can forward this information to neighbor cells. Considering the time it may take to modify the coverage, we may consider splitting this info in two steps, i.e. one step to acknowledge that DU will perform the proposed changes and also later confirm when the changes have been executed.

	Ericsson
	Yes
	We agree to the reasoning from Huawei

	NEC
	Yes
	We think it is useful that the gNB-DU confirms the performed change(s) on coverage and/or capacity to the gNB-CU.

	Qualcomm
	Yes
	If CU provides a list of coverage states for DU to pick from in Q-3.2.3, DU can then inform CU on which coverage state it picked among those (also okay to do this in 2-steps as proposed by Huawei).

If we allow CU to provide just one coverage state to DU in Q-3.2.3, DU has no option but to pick it and confirm it using a response message

If DU autonomously does the CCO correction in Q-3.2.3, DU simply informs CU about the coverage state it picked after receiving indication about CCO issue from CU. CU can indicate CCO issue again if it still sees the CCO issue persisting.

In all 3 options listed above, we need DU to inform the CU on the coverage state it picked.

	Lenovo and Motorola
	Yes
	If the gNB-CU provides more than one suggested coverage changes to the gNB-DU, the gNB-DU needs to inform the gNB-CU which change it is adopted.

	Deutsche Telekom
	Yes
	Agree to Huawei’s explanation.

	Nokia
	Yes, for the purpose to enable clean signalling
	Acknowledge from DU may be a clean solution from signaling point of view (use of F1AP class 1 procedure for CCO). However, we assume CU to provide just one coverage state to DU in Q-3.2.3, so DU has no option but to pick it and confirm it using a response message.

	ZTE
	Yes
	Agree with Huawei and Qualcomm. 

	CATT
	Yes
	


Summary: Majority seems to favour gNB-DU provide the agreed change back to the gNB-CU

3.3 MDT information over Xn

- FFS whether forwarding of collected MDT information over Xn is supported

There is one paper proposing to have this transfer of information and two papers against. Hence, we can check the view from all companies.

Q-3.3.1: Is there any benefit of forwarding MDT information over Xn?

	Company
	Yes/No/Maybe
	Comment

	Huawei
	No
	

	Samsung 
	No
	

	Ericsson
	Yes
	The MDT information exchange are aimed at creating awareness at NG-RAN node 1 of measurements taken in NG-RAN node 2. NG-RAN node 1 can only collect neighbour and own cell measurements as seen from UEs under its coverage. Measurements from UEs connected to a neighbour node provide a different view of coverage, which if compared to measurements from served UEs can reveal issues like coverage holes. We are also open to remove the reference to MDT and to simply transfer L3 measurements between nodes. We did this in LTE eCoMP for example, where resource management coordination was needed. In CCO we need coverage coordination, which has some similarity…  

	Qualcomm
	No
	All the logged MDT measurements are eventually sent to TCE (OAM). OAM can identify coverage holes and inform CU as well if needed. 

	Lenovo and Motorola
	No
	

	Nokia
	No
	Agree with QC.

	ZTE
	No
	


Summary: Majority does not see the benefit

3.4 Summary phase 1

Regarding whether to signal SSB state information there is an even split between yes and no. Hence it is proposed to continue discussing the benefits of this in the next meeting, i.e. no agreements and no changes to the FFS.

Regarding the indication of problem over Xn the majority sees no benefit. 

Regarding the transfer of MDT information, there is a majority that does not see any benefit. Therefore it is suggested to remove the related FFS

Regarding the F1 aspects, there seems to be a majority of companies supporting the following agreements:
1. gNB-CU decides that a coverage modification is needed
2. gNB-CU indicate what the problem is to gNB-DU
3. gNB-CU provide proposed coverage change(s) to the gNB-DU
4. gNB-DU provide the agreed change back to the gNB-CU
Based on the responses, there are however some FFS related to the freedom that the gNB-DU should have, e.g.

· should DU be allowed to make autonomous decisions (outside gNB-CU proposals)

· should the gNB-CU provide one or more proposals to the gNB-DU

One alternative is to close the discussion with agreements above and list the above as FFS.
Another alternative is to try to look for a compromise solution already at this meeting. One possible compromise solution could be to create a framework where gNB-CU can choose how flexible the gNB-DU is allowed to be. The agreement (3) above could be replaced with the following:
· gNB-CU provide may provide an indicator whether the gNB-DU is allowed to make autonomous decisions and/or may provide one or more proposed coverage change(s) to the gNB-DU
4 Conclusion, Recommendations [if needed]

If needed
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