3GPP TSG-RAN WG3 #112-e
R3-212816
Online, 17 – 28 May, 2021

Agenda Item:
x.y

Source:
Huawei (moderator)

Title:
Summary_of_CB # 1208_SONMDT_CCO

Document for:
Approval

1 Introduction

CB: # 1208_SONMDT_CCO

-  Topics to discuss:

  - CU(-CP?) detects CCO issues?

  - What information is provided from CU to DU to fix the detected issue? CU sends either no suggested configuration, one set of configurations or multiple sets of suggested configurations? Type of CCO issue?

  - DU informs the CU of the carried changes?

  - alternative coverage configurations at a cell level and beam level?

  - Coverage state and other information exchange in XnAP?

  - Any other issue based on contributions submitted

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

(HW - moderator)

Summary of offline disc R3-212664
The discussion is structured in two phases, one before the online sessions and one after. The deadline for the first phase is Thursday 16:00 UTC
2 For the Chairman’s Notes

[to be done later]
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 Background

In CCO we have the following agreements and FFS

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

Open issues:

- 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

- 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

4 Round 2

Based on the discussion in round 1 we propose to discuss the following questions.

The mapping from a set of allowed coverage configurations (corresponding to the signaled Cell Coverage State IE) to corresponding lower layer resources (e.g RF, L1) are sent from OAM to the gNB (aggregated) and gNB-DU (disaggregated) and only these nodes knows the current resource situation of these lower layer resources

. 

Q1: Any problems with the above?
	Company
	Comment

	
	

	
	


CCO can be used to coordinate between nodes to avoid creating coverage holes between cells from different nodes when changing coverage in one node by compensating in the other node. We can call this compensation in the following discussion. 
If answer to Q2 is yes: When trying to compensate for changes in node1 by modifying coverage in node2, there is no guarantee that node2 is able to compensate for an action in node1 due to e.g. resource limitations in node2. 

Q2: Is the principle agreeable?
	Company
	Comment

	Huawei
	Yes

	
	


If compensation between nodes are to be supported, the question is whether the node need to be configured for this or whether the RAN should be allowed to decide without configuration: 

a) Configured by OAM
One solution is that OAM configure a set of suitable configurations combinations containing combinations of suitable combinations of coverage configurations in this and other nodes based on e.g. cell planning tool. 
b) Up to RAN node
The node could choose between possible coverage configurations (as described above).

Q3: Which of these options are preferred
	Company
	Comment

	Huawei
	We think (a) is important for the operator in order to have some control of this reconfiguration to reduce the risk for creating coverage holes during reconfigurations. But we also acknowledge that it would be good to allow for (b) if this is something an operator wants. 

	
	


If compensation between nodes are performed in the disaggregated case there are two options: 

a) Centralized: 
gNB DU decides what coverage configuration to choose based on assistance information from gNB-CU describing the issues identified and cells involved and (optionally) indicating preferred coverage configurations

b) De-centralized: 
gNB DU decides what coverage configuration to choose based on assistance information from gNB-CU describing the issues identified and cells involved.

Q4: Which of these options are preferred? 
	Company
	Comment

	Huawei
	We would prefer option (a), since this gives the centralized node the chance to at least propose the direction for the coverage change in the different nodes. We believe this would simplify the reconfiguration and avoid the risk for changes rippling through the system.

	
	


5 Round 1

5.1 Issue 1 Functional split

Among the remaining FFS, the last two seems most important to resolve so it is proposed to start the discussion based on these. It should also be noted that we were not able to progress on this issue in last meeting. 

Different flavors are described in the incoming papers.

· Option 1) One set of papers [R3-211691, R3-212125, R3-212261, R3-212585] suggest that the gNB-DU selects how to correct and gNB-CU does not give any recommended configurations.

· Ericsson Comment: at least a number of papers proposes that the gNB-CU signals to the gNB-DU assistance information such as the type of problem and the cells involved. Hence, in this option, the gNB-CU is able to “influence” the actions of the gNB-DU
· Option 1a) gNB-CU indicate the coverage problem to the gNB-DU, gNB-DU decides how to update it’s configurations.
· Option2) One set of papers [R3-212209, R3-212327] suggests that gNB-CU gives different configuration modifications to gNB-DU but gNB-DU decides which one to apply. 

The reason this issue turned out to be difficult to agree can shortly be summarized as follows: The gNB-CU could trigger centralized decisions involving multiple gNB-DUs but the gNB-CU will not have detailed knowledge about the resource situation in gNB-DU.
Ericsson’s comment: there are more issues to add. Namely, gNB-CU does not necessarily know the coverage of each cell configuration option and therefore it may not be in a position to recommend a cell configuration change; the gNB-CU does not know the capabilities at RF and L1 of the gNB-DU and therefore it cannot suggest the adoption of a cell configuration state (for example, a cell configuration implying an increase in coverage of an SSB implies knowledge of whether the antenna arrays involved  are in a condition to activate the configuration)
Considering the above, and that the situation was the same at last meeting, it is assumed that it will be difficult to simply select between 1 or 2 in this first phase and the proposal is therefore to at least explore the possibilities for a compromise. But we can anyway start with a show of hands to assess the situation.

Question  4.1-1: which option (1 or 2) do you prefer.

	Company
	Comment

	Huawei
	We prefer option 2

	Qualcomm
	Is only option 1 possible based on the current definition of GNBDUFunction IOC in TS 28.541 i.e. it seems only DU is aware of the coverage state (antenna related parameters and beam related information) as highlighted by Observation 3 in our paper R3-212125?

Observation 3: Sector carrier related information (DL/UL ARFCN, BW, maxTxPower, maxTxEIRP), antenna related parameters (coverage shape, digital tilt, digital azimuth) and beam related information (beam ID, beam tilt/azimuth, beam horizontal/vertical width etc.) are defined inside the GNBDUFunction InformationObjectClass (IOC) in TS 28.541.

If CU has sufficient knowledge of the coverage state parameters, then we are okay with option 2 as CU can act as a SON coordination function and a central coverage coordination entity. Else we might have to go with option 1.

	Deutsche Telekom
	Same view as Qualcomm. CU is responsible for detecting coverage/capacity issues and indicates them to its DUs for resolution. Any recommendation on feasible configurations would require detailed knowledge of DU states at CU.

	Nokia
	We prefer option 2, even though we think that DU should execute if a new TRP beam coverage has been decided for coverage enhancements.

Let’s briefly recap what CCO should be about. CCO should ensure coverage provisioning in first priority and can enhance capacity by flexible cell layout densification (and beamformed access with spatial multiplexing among the beams can seen a sort of flexible densification). But compared to LTE, NR distinguishes between SSB beams (being used for coverage and mobility) and CSI-RS beams (being used for capacity known as mMIMO). Therefore, if we consider SSB beams, we can only optimize coverage. The capacity driven background with splitting/merging as in LTE is only useful for CSI-RS. If the optimization is more capacity oriented with mMIMO grid of beam change, decision can be option 1. However, for coverage optimization with beam shaping a central decision is needed without any degree of freedom.

Second, CCO as a SON use case will be based on statistical analysis of events like RLFs. A reported RLF has to be analyzed first in terms of its root cause, mobility failure, PCI collision or coverage, which is to be derived from the root cause analysis after RLF report. If and only if there is statistical significance of coverage issue corrections are decided, and these decisions are preferably carried out more centrally, since also for the root cause information from several entities is taken into account and coverage optimization means adaptation of beamforming, i.e. adaptation of the SSB beams, which should be mutual undertaking of the involved TRPs after proper root cause analysis.

The instance, which decides is the SON instance, which should be rather central in CU or at OAM.



	ZTE
	Share the view with Qualcomm and DT, Option 1 is preferred.
As the gNB-CU has indicated the CCO issue (e.g. coverage issue or capacity issue) to the gNB-DU. The gNB-DU is able to perform the coverage modification based on the L1/L2 measurement.

	Ericsson
	Option 1 as per modifications above

First of all, and as added in our comments to the description of Option 1, Option 1 involves also assistance information from the gNB-CU to the gNB-DU by which the gNB-CU can steer the gNB-DU towards a potential problem and towards the cells involved in such issue. 

We share the understanding from Qualcomm, DT and ZTE. The gNB-DU is the only node in full control of its RF and L1 functions and resources. Hence a decision on coverage modification imposed by the gNB-CU implies full knowledge at the gNB-CU of the RF and L1 implementation at gNB-DU. The latter is clearly not supported in the standard.

We would like also to add that, if the gNB-DU is provided with CCO information (e.g. RACH reports, RLF Reports, coverage state of neighbour cells) the gNB-DU can also learn what is the best coverage action to tackle a given CCO issue. This could in the future also connect to AI, where some processes can reside at the gNB-DU.

	NEC
	In our papers R3-211690 and R3-211691, we do not propose that “gNB-CU does not give any recommended configurations.” We propose that “The gNB-CU notifies the gNB-DU of the detected CCO issue (at cell/beam-level), and recommended actions to resolve this issue, using the GNB-CU CONFIGURATION UPDATE message.”

In other words gNB-CU could recommend some actions to resolve CCO issue and could provide some supporting information to gNB-DU. gNB-DU has detailed knowledge of its resources and perform actions to resolve the issue indicted by gNB-CU and using recommendations and supporting information provided by gNB-CU.

Closer to Option 1 than Option 2, but includes recommendations and supporting information from gNB-CU.

	Samsung
	Option 1a)

gNB-CU can detect the coverage problem e.g. based on UE measurement report in RLF Report and indicate the problem to the gNB-DU.
It’s the gNB-DU to decide how to make the optimization. The gNB-CU has no information on the coverage related configuration therefore cannot propose any valuable recommendatation.


Moderator's summary:

· companies prefer option 1

· 2 companies prefer option 2

There is one compromise solution on the table:

· Option 3) In [R3-212209] there is also a proposed compromise that would enable both solutions depending on the configuration of the gNB-CU. 

Question 4.1-2: Would a compromise solution, like e.g. option 3 be a possible route for further discussions? Or is the answer "no" - this route impossible, i.e. we need to force a decision on option 1 or 2.
	Company
	Comment

	Huawei 
	Yes

	Qualcomm
	Yes. If we can’t arrive on a consensus in Question  4.1-1, okay to go with this compromise solution.

	Deutsche Telekom
	Yes. But also the compromise requires for 2 of the 3 listed scenarios sufficient knowledge of DU’s coverage state parameters at CU (via OAM or signaling?).

	Nokia
	No. We think that we cannot copy LTE approach to NR, and we have to distinguish between capacity optimization where CSI-RS beams are considered and option 1 is possible, since this optimatization is more short term and follows spatiotemporal varying needs, i.e. is actually more RRM than SON.

For coverage optimization, SSB beams are to be adapted or even newly shaped where central instance has to take the controlling task. Then, it would be option 2, without subclause giving DU the freedom to decide.

	ZTE
	Actually we still prefer Option 1, but the compromise solution could be taken into account.

	Ericsson
	The blocking point for this compromise option is that, as commented above, Option 2 implies full awareness of the RF and L1 implementation and status at the gNB-DU. This is not supported and not feasible to assume. We do understand the good will to find a compromise, but Option 2 seems simply not viable given the current RAN architecture.

	NEC
	This could also be a way forward.

	NEC (Samsung?)
	No. Agree the view of Ericsson.


Moderator's summary:

· 5 companies think a compromise should be investigated
· 3 think we should choose either 1 or 2
Question 4.1-3: If answer to 4.1-2 is yes, are there any proposed changes that makes the compromise proposed in option 3 acceptable?  

	Company
	Comment

	
	

	
	

	
	


Question 4.1-4: If answer to 4.1-2 is yes, but response to 4.1-3 is no, are there any other proposal for compromised solutions?

	Company
	Comment

	NEC
	Direction proposed in R3-211690 and R3-211691 is in between Option 1 and Option 2 of Question  4.1-1.

gNB-CU detects CCO issue, provides recommended actions and supporting information. gNB-DU takes action to resolve the issue taking into account recommendations and supporting information received from gNB-CU and notifies gNB-CU about taken action.

	
	

	
	


6 Conclusion, Recommendations [if needed]

[to be done later]
7 References

