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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
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 – 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  

	
	
	


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 

	
	
	

	
	
	


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. 

	
	
	


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

	
	
	

	
	
	


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

	
	
	

	
	
	


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

	
	
	

	
	
	


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…  

	
	
	


4 Conclusion, Recommendations [if needed]
If needed
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