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1 Introduction

CB: # 1008_SONMDT_CCO

-  Topics to discuss:

 - LTE as baseline?

 - Beam coverage switching, beam shaping, beam split/merge

 - Usage of MDT measurements

 - Xn, F1, X2, and stage-2 impacts

 - Any other topics based on contributions submitted

- If there are agreements, can proceed to CRs

(QC - moderator)

Summary of offline disc R3-205515
2 For the Chairman’s Notes

Propose the following:

R3-205391 (XnAP CR) - endorsed

R3-205327 rev in R3-20xxxx (F1AP CR) - endorsed

Propose to capture the following:

Proposal 1: 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
Proposal 2: 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. Whether to include SSB beam information for NR cell (on top of cell info) is FFS.
Proposal 3: Exchange at least NR CGI, Cell Coverage State, Cell Deployment Status Indicator, Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification
Proposal 4: Introduce the exchange of Coverage Modification List IE in GNB-DU CONFIGURATION UPDATE message on F1AP. Whether to include SSB beam information (on top of cell info) is FFS

Proposal 5: Logged MDT measurements collected at neighboring nodes for NR CCO purposes is not supported in Rel-17
Proposal 6: Early Measurement Report for HO for coverage optimizations is not considered in the scope of NR CCO

Proposal 7: CSI-RS based beam coverage tuning is an optimization and is not covered as part of NR CCO for Rel-17
Open issues:

FFS (on impact/usefulness) whether to support SSB beam coverage optimizations in NR CCO for beam coverage switching, SSB beam shaping/splitting/merging scenarios 

FFS whether CCO Assistance Information is needed over F1AP for CU-CP to indicate gNB-DU with the type of CCO issue detected

FFS whether EN-DC CCO Support over X2 is needed and should be deprioritized w.r.t CCO support in NR SA scenarios

3 Discussion

Coverage and Capacity Optimization (CCO) is included as one of the objectives in Rel-17 SON/MDT enhancement WI. The following sub-sections summarizes different solutions proposed for CCO function in NR and solicits inputs from companies for converging towards agreements.

3.1 LTE CCO as baseline for NR CCO

The following lists the proposals by different companies on their viewpoints on whether LTE CCO function should be taken as baseline for NR CCO solution:

[1], Proposal #1: Take LTE’s CCO function as baseline for NR’s CCO function with an index-based solution for switching among coverage pre-configurations.

[2], Proposal 1: Use the mechanism defined for LTE in NR CCO for coverage problems. 

[4], Proposal 3: The NR CCO solution can rely on similar steps as the LTE CCO solution, where information is exchanged between gNBs to signal deployment options.

[10], Proposal: The similar mechanism to the dynamic coverage changes of LTE should be introduced in NR for CCO.

[14], Proposal 1: It is proposed to add Cell Coverage State, Cell Deployment Status Indicator, and Cell Replacing Info to the NG-RAN NODE CONFIGURATION UPDATE message.

Considering all companies have consensus on using LTE CCO function as baseline for NR CCO, the following are proposed for agreement for NR CCO function

Proposal 1: LTE CCO function should be considered as baseline for NR CCO solution for dynamic coverage changes with an index-based solution for coverage switching among deployment options

Proposal 2: Exchange NR CGI, Cell Coverage State, Cell Deployment Status Indicator and Cell Replacing Info in NG-RAN NODE CONFIGURATION UPDATE message over Xn for coverage modification

If a company has different view on the two proposals above, input in the following is appreciated.

	Company
	Comment

	HW
	We agree

	Nokia
	Agree with P1. For P2, it is assumed that also EUTRA coverage modification information is included in the NG-RAN NODE CONFIGURATION UPDATE message.

	Ericsson
	Ok for P1. For P2 We agree that this information is needed but it is not the only information to be added. Beam level coverage information, mirroring the cell level coverage information, is also needed. Adding only cell level coverage would not allow for beam level granularity of coverage and capacity detection. This is not in line with the load and radio measurements already standardized, which have a per beam granularity. Namely, The RAN is able to understand that there is a coverage and capacity problem at beam level, already today. Hence the RAN should be able to act at beam level too.

	ZTE
	Agree with the two proposals.

	Samsung
	Agree with the two proposals.

	Deutsche Telekom
	Same view as Ericsson. Extension to beam level granularity needed.

	CATT
	Agree

	NEC
	Agree with the two proposals.


3.2 Beam level coverage optimizations in NR CCO

The following lists the proposals by different companies on their viewpoints on whether NR CCO solution should handle optimization of beam level coverages and different use cases such as beam shaping, beam splitting and beam merging.
[1], Proposal #2: Support dynamic beam coverage switching among pre-configurations in addition to dynamic cell coverage switching

[4], Proposal 2: The NR CCO solution may be a defined as a generalization of the LTE CCO solution that considers the beam level structure of NR cells. 

[4], Proposal 4: The NR CCO solution can consider cell shaping and SSB beam shaping.

[4], Proposal 6: It is desirable to define an NR CCO solution that can cover the cases of SSB beam split and SSB beam merge to exploit the SSB beam granularity.

[5], Proposal 2: In NR scenario, a gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams.

Considering the different use cases and benefits for including beam level granularity, the following is proposed:

Proposal 3: Support SSB beam coverage optimizations in NR CCO for beam coverage switching, SSB beam shaping/splitting/merging scenarios 

Proposal 4: In NR scenario, a gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams.
If a company has different view on the above proposals, input in the following is appreciated.

	Company
	Comment

	HW
	We think more discussions may be needed. In the LTE discussions we intentionally selected a very simple solution where we kept the number of options small (15). And we describe the actions based on this limited number of states. The more states, the less chance that MRO has been in this state previously. 
If adding SSB beam exchange on top, we need to evaluate the impact, e.g. when is this reported, how do we specify the actions etc. We believe that this is the main part to discuss in RAN3.

	Nokia
	Agree with P3 and P4 as basis for further work. The coverage modification information in a given band or FR may be irrelevant for a neighbor node operating in a different band or FR. Legacy signaling may be impacted if the beam setting is changed (e.g an SSB is switched on / off), which is information already shared between cells (via the IE “MeasurementTimingConfiguration”).

	Ericsson
	Support P3 and P4. As mentioned above, beam level coverage information, mirroring the cell level coverage information, is needed to exploit the knowledge of coverage and capacity per beam that the RAN has and to apply adjustments there where they are needed. 
In some cases it is impossible to cover with limited per cell configuration changes the optimization that is in reality needed at beam level.

	Samsung
	AAS solution was derived so that MRO would be notified about configuration changes so that MRO could swap between states, thereby reducing the need for starting the 
ptimization from scratch every time the configuration changes.

However, beam information is not considered for handover therefore not helpful for MRO.

Cell coverage is important and enough for CCO. 

	Deutsche Telekom
	Support P3 and P4 (we share the same view as Ericsson).


3.3 EN-DC CCO Support over X2

In [5], it is proposed to add EN-DC CCO support via coordinated modification of coverage between EUTRA nodes and NG-RAN nodes (by adding NG-RAN Coverage Modification List IE and EUTRA Coverage Modification List IE to EN-DC CONFIGURATION UPDATE message in X2).

[5], Proposal 3: In EN-DC scenario, an eNB may send to a 
eighbour gNB a coverage modification list which includes deployment related information concerning E-UTRA cells.

Companies are requested to provide their view on whether they support adding EN-DC CCO support over X2.

	Company
	Comment

	HW
	Clarification may be needed. Why does the gNB need to know coverage change of E-UTRAN cells? And for the neighbor NR cells: in the past this kind of signaling was associated with MRO. Will we have MRO for EN-DC?

	Nokia
	Benefit of EUTRA coverage modification info in the en-gNB is not clear to us because the LTE mobility is under responsibility of the eNB.  But NR coverage modification information seems needed for mobility actions decided by the en-gNB.

	Ericsson
	An eNB and an en-gNB may have issues of coverage and capacity. For example:

· If the eNB and en-gNB use the same frequency the nodes may need to change their cell/beam configuration to optimize radio conditions and capacity.
· If an eNB and an en-gNB cell do not have sufficient overlap, a UE in EN-DC may experience SCG failures not because of bad configuration of SCG addition events but purely because coverage is sub-optimal

For these reasons we believe that the enhancement is needed

	ZTE
	The CCO in Standalone scenario should be figured out firstly, after that, the EN-DC or the MR-DC scenario can be considered.

	Samsung
	Agree with Huawei and Nokia.

	Deutsche Telekom
	We support the enhancement for EN-DC and MR-DC, but as ZTE stated we should focus first on standalone case.

	NEC
	Agree with ZTE. We should first address the CCO in standalone scenario.


3.4 Usage of Logged MDT measurements for CCO

In [4], it is proposed to use additional MDT measurements collected at neighboring gNBs for NR CCO function. The UE logged MDT measurements collected by a gNB is proposed to be exchanged over Xn by the addition of two new Xn procedures – Measurement Transfer Reporting Initiation and Measurement Transfer Reporting procedures.

[4], Proposal 1: An NR CCO function in a gNB may use additional MDT measurements collected at 
eighbour gNBs and transferred via Xn.

Companies are requested to provide their view on whether they support the exchange of logged MDT measurements of neighboring gNBs over Xn for NR CCO function.

	Company
	Comment

	HW
	We do not see the big benefit. Existing reporting seems enough. 

	Nokia
	Not OK for logged MDT measurements for CCO, because these measurements are not real-time. Benefit of immediate MDT neighbor measurements, which would come on top of own measurements performed in the cell edge, would need further evaluation. RLF Reports seem beneficial (already signaled on Xn).

	Ericsson
	We support this approach because it allows the reporting of a log of measurements on served and neighbor cells. Note that these measurements cannot otherwise be gathered by an NG-RAN node. Namely, an NG RAN node that is not serving the UE cannot collect measurements taken by a UE. It is important for an NG-RAN node to know the UE measurements taken when the UE is in a neighbor cell, in order to understand what the coverage and capacity issue is.

	ZTE
	Share the view with HW and Nokia, and the coordination between SON and MDT is not specified currently. Whether the MDT measurement is needed in CCO should be evaluated. Even if the MDT measurement is needed, we should also wait for the progress of MDT to avoid the duplicated work.

	Samsung
	Agree with Huawei and Nokia.

	CATT
	Slightly prefer no. We do not observe much benefit on this optimisation, compared to the complexity it introduces.

	NEC
	Agree with Huawei and Nokia. The benefit of the additional MDT measurement for NR CCO is not clear.


3.5 CCO Assistance Information and Exchange of Coverage Modification List over F1

[5], Proposal 1: When the NR CCO function detects a coverage or capacity issue, the CU-CP can provide the gNB-DU with an indication that a coverage or a capacity issue occurred involving specified cells.

In [5], a CCO Assistance Information IE is proposed to be added to GNB-CU CONFIGURATION UPDATE message over F1AP so that CU-CP can provide the gNB-DU with an IE indicating type of CCO issue detected (coverage issue or capacity issue)

Companies are requested to provide their view on whether they support the exchange of CCO Assistance Information over F1AP

	Company
	Comment

	HW
	More discussion is needed. DU is in general more aware of the radio situation.

	Nokia
	yes, the CCO function residing in the CU will detect coverage or capacity issues, while the DU will perform the corrective action. We therefore believe that F1 signalling will become needed, but further investigation is needed to ensure consistency with legacy signaling.

	Ericsson
	Our opinion is that the gNB-DU shall be responsible for applying the changes needed to cell/beam configuration for CCO purposes. However, gNB-CU is the node receiving all the measurements potentially revealing coverage or capacity issues. Hence we promote a mechanism where the gNB-CU signals to gNB-DU assistance information about the type of issue (coverage, capacity) and the cells affected by the problem, as the gNB-CU is the only node aware about that.

	ZTE
	Share the view with HW, whether the CCO issue is detected by CU or DU should be clarified.

	Samsung
	Agree with Huawei and ZTE. 

	Deutsche Telekom
	We share Ericsson’s view.

	CATT
	Further discussion is needed

	NEC
	Further discussion is needed.


In [1], it is also proposed to exchange Coverage Modification List on F1AP for dynamic coverage changes. 

[1], Proposal #4: Introduce a “Coverage Modification List” IE in GNB-DU CONFIGURATION UPDATE message on F1AP containing the NR CGI of each modified cell, SSB ID of each modified beam and its coverage state indicator for supporting the dynamic coverage function on F1AP.

Companies are requested to provide their view on whether they support the exchange of Coverage Modification List on F1AP for dynamic coverage changes.
	Company
	Comment

	HW
	Agree to have reporting over F1 from DU to CU. The details are to be discussed

	Nokia
	Introduction of Coverage Modification List IE on F1 is a consequence of using LTE CCO as baseline. Whether to include beam information (on top of cell info) needs further checking.

	Ericsson
	We agree with this approach

	ZTE
	Agree

	Samsung
	Agree to have reporting over F1 from DU to CU. Beam related information needs more discussion. 

	Deutsche Telekom
	Agree

	CATT
	Similar view with Huawei

	NEC
	Agree with Nokia.


3.6 Early Measurement Report for HO for addressing capacity problems

In [2], it is proposed to use an early measurement report for handover for addressing capacity problems and recommends to send a LS to RAN2 if agreed by RAN3.

Companies are requested to provide their view on whether they support the use of early measurement report for handover for addressing capacity problems and agree to send a LS to RAN2.

	Company
	Comment

	HW
	(our proposal) The idea is similar as eMR in rel16 eDCCA. It is not directly linked to coverage modifications but is seen as a way to reduce interference in scenarios where the UE is close to the cell border.

	Nokia
	We believe the Early Measurement can be useful for load balancing and mitigation of high load scenarios. But it is probably not part of the work on CCO.

	Ericsson
	Similar opinion as Nokia, this seems to be out of CCO scope. The proposal can be discussed based on contributions and probably it should be discussed in RAN2.

	ZTE
	Share the view with Nokia and Ericsson, we should focus on the coverage and capacity issue, the Early Measurement Report for HO seems to be out of scope.

	Samsung
	Need more consideration. Maybe the proponent can explain more why this is helpful for CCO.

	CATT
	No. We think conventional measurement reports are enough.

	NEC
	We tend to agree that the early measurement report for handover seems to be out of scope of the NR CCO.


3.7 CSI-RS beam shaping/splitting/merging

The following lists the proposals in [4] regarding CSI-RS beam shaping/splitting/merging.
[4], Proposal 5: CSI-RS beam shaping can be considered as an optimization of the NR CCO solution and may be discussed in later releases.

[4], Proposal 8: CSI-RS beam split and CSI-RS beam merge can be considered as an optimization of the NR CCO solution and may be discussed in later releases.

Considering CSI-RS based beam coverage tuning is an optimization in addition to the primarily targeted SSB based beam coverage optimization for NR CCO, it is proposed to discuss any CSI-RS based beam shaping/splitting/merging solutions in later releases and not in Rel-17.

If a company has different view on the above proposal, input in the following is appreciated.

	Company
	Comment

	Nokia
	Beam split/merge needs further evaluation.

	Ericsson
	Needs further discussions. However, CSI-RS coverage is not fixed but it may be dynamic and UE specific. It is difficult to use a statistical mechanism like CCO in such scenario

	ZTE
	Not a general case of CCO, and this should not be discussed in R-17.

	Samsung
	Agree with ZTE.

	Deutsche Telekom
	More discussion needed. Not in primary focus in Rel-17.

	NEC
	Agree with ZTE and Deutsche Telekom. No need to discuss in Rel-17.


3.8 Stage-2 details for NR CCO

[9], [11] and [16] provide stage 2 CRs for including the CCO function in NR.

Companies are requested to provide their view if they don’t agree with any of the stage 2 related changes in the above papers and general inputs for the stage 2 specifications for NR CCO.

	Company
	Comment

	HW
	Suggest to wait until the situation is more stable

	Nokia
	Agree with HW. E.g. in [9] is proposed: "coverage issues due to bad coverage planning", however the LTE solution is based on extensive coverage planning taking into account e.g. traffic distribution at different times of day. LTE stage 2 description ([11] and [16]) therefore better applies at the time being, but may be too restrictive. We should therefore progress further on agreements before starting capturing stage 2.

	Samsung
	Since companies has common understanding to have LTE solution as baseline, the initial text can capture those.

	CATT
	Similar view with Huawei

	NEC
	Agree with Huawei and Nokia. We should first progress on the NR CCO discussion before starting to capture stage 2 information.


4 Conclusion, Recommendations [if needed]

If needed
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