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1	Introduction
At RAN3#109-e the following agreements have been taken:
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. Whether to include SSB beam information for NR cell (on top of cell info) is FFS.
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.

and the following open issues have been noted:
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

Finally, a proposal has also been made to introduce support in Rel-17 of logged MDT measurements collected at neighboring nodes for NR CCO purposes. Such proposal has been captured as FFS.
This paper addresses the aspects mentioned above.




2	Discussion
2.1. gNB-CU-CP and gNB-DU roles in NR CCO
In split deployment, different functional roles are assigned to gNB-CU-CP and gNB-DU. Differently compared to LTE, where e.g. the ownership of the resources realizing a cell and the control of the traffic are under the control of the same functional entity (modeled as EUtranCellFDD or EUtranCellTDD), in NR there is a split of responsibility between two functional entities. For example, gNB-CU-CP is responsible of inter-cell mobility and neighbor relations via ANR, while gNB-DU maintains cell states. The gNB-DU owns the configuration of cell hardware resources realizing a cell, the gNB-CU-CP controls the traffic (inter-cell mobility and neighbor relations). This is reflected in F1AP specification, so that a gNB-CU-CP is not informed about details of beam management, since this is the responsibility of gNB-DU.
Proposal 1: RAN3 to agree that gNB-DU is responsible for beam management.

As a consequence of the considerations above, it is responsibility of a gNB-DU to modify the coverage of a beam (SSB beam or CSI-RS beam).
Proposal 2: RAN3 to agree that gNB-DU is responsible for the modification of the coverage of SSB beams and CSI-RS beams.

The coverage of a cell is practically realized as the envelop of one or multiple SSB beams, each one under the control of gNB-DU. The direct implication of this and the fact that the modification of the SSB beam coverage is controlled by the gNB-DU is that the cell coverage and its modification is responsibility of the gNB-DU.
Proposal 3: RAN3 to agree that gNB-DU is responsible to modify the coverage of an NR cell.

In order to solve a detected CCO issue, some possible actions have been discussed in RAN3. Regardless of the details that might be agreed with regards to the actions to be taken, it has already been agreed in RAN3#109-e that “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.”. 
From the above agreement and the consideration that gNB-DU is the functional entity responsible for modification of cell and beam coverage, it derives that if the action required to resolve a CCO issue concerns a coverage modification, the gNB-DU will be responsible for such modification. This implies that, in case such modification is performed, the gNB-DU will have to inform gNB-CU-CP of the updated configuration.
Proposal 4: RAN3 to agree that in case a coverage modification is required for the resolution of a CCO issue, the gNB-DU will perform such modification and it will inform gNB-CU-CP upon the updated configuration.

As explained earlier, the gNB-CU-CP is the functional entity in charge of controlling the traffic. Among other things, it receives the inputs to be used for CCO issue detection. Based on these considerations, we propose the gNB-CU-CP as the function responsible for CCO issue detection and also as the function responsible to trigger further action to resolve it. This solution looks attractive also to enable a consistent approach to tackle CCO issues both intra-gNB and inter-gNB, given that the gNB-CU-CP can trigger communication towards neighbouring NG-RAN nodes.  
Proposal 5: RAN3 to agree that the gNB-CU-CP is responsible for CCO issue detection and to initiate CCO issue resolution towards the gNB-DU.

2.2. Options for SSB-based CCO issue resolution
Based on the finer control that NR offers compared to LTE, different options may be possible to solve a CCO issue using an SSB-based solution:
(1) SSB beam shape
(2) SSB beam merge
(3) SSB beam split
In Figure 1, an example is shown to illustrate the advantage of using SSB beam shaping to resolve a CCO issue, in this case related to coverage. The NR Cell 2 includes 2 SSB beams and the modification of the NR cell shape is obtained via the modification of the shape of SSB beam 1. A switch in the coverage area of SSB beam 1 can be taken without any effect on coverage area of SSB beam 2. Note that in order to obtain a coordination of coverage between Cell 1 and Cell 2, some indication of which SSB beam has a modified coverage is needed. This is necessary to avoid that also gNB 1 modifies the shape of Cell 1, potentially invalidating the effect of CCO actions. 
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[bookmark: _Ref52537435]Figure 1 – SSB beam shaping to solve a CCO issue related to coverage
Observation 1: SSB beam shaping can be used to solve NR CCO issue related to coverage.
Proposal 6: NR CCO issues related to coverage can be solved via SSB beam shape.

In Figure 2, an example is shown to illustrate the advantage of using SSB beam shaping in the resolution of a CCO issue, in this case related to capacity. The coverage envelope of NR Cell 1 is realized with 2 SSB beams and the modification of the NR cell shape is obtained only by modifying the coverage of SSB beam 1. Note that to obtain a coordination of coverage between Cell 1 and Cell 2 and to eliminate the capacity issue due to cell edge interference, some indication from gNB1 to gNB2 of which SSB beam has a modified coverage is needed. This should enable gNB2 to take a coordinated coverage modification action and move the cell border away from the hotspot of UEs. 
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[bookmark: _Ref52540301]Figure 2 – SSB beam shaping to solve a CCO issue related to capacity
Observation 2: SSB beam shaping can be used to solve NR CCO issue related to capacity.
Proposal 7: NR CCO issues related to capacity can be solved via SSB beam shape.

In Figure 3, an example is shown to illustrate the case where SSB beam split is used to resolve a CCO issue related to capacity. The coverage envelope of NR Cell 2 is initially realized with SSB beam 1 and SSB beam 2. Following the detection of the CCO issue, SSB beam 1 is split into SSB 3 and SSB 4. This solution keeps the same cell coverage and provides better spectral efficiency.
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[bookmark: _Ref52538287]Figure 3 – SSB beam split to solve a CCO capacity issue
Observation 3: SSB splitting can be used to solve NR CCO issue related to capacity.
Proposal 8: NR CCO issues due to capacity can be solved via SSB beam split.

In Figure 4 an example is shown where SSB beam merge can resolve a CCO issue related to coverage. The coverage envelope of NR Cell 2 is initially realized with SSB beam 1 and SSB beam 2. Following the detection of a CCO issue, two solutions are considered. In the first one at the top (SSB based) two SSB beams are merged. In the second option at the bottom (cell based) the issue is solved by adjusting the cell shape. If we consider the case where, e.g. the initial configuration with 3 SSB beams have been previously selected for capacity reason, it can be seen how a SSB-based solution has the advantage, compared to a cell-based solution, to resolve the CCO issue and maintain a better spectral efficiency. 
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[bookmark: _Ref52539874]Figure 4 – SSB beam merge to solve CCO coverage issue

As discussed when introducing CCO for LTE, the “merging function” is also of use to reduce energy consumption. This is because by merging cells/beam areas there is a lower emission of control channel signals. Therefore, SSB merging can also help improving energy consumption

Observation 4: SSB merge can be used to solve NR CCO issue related to coverage and to improve energy consumption.
Proposal 9: SSB beam merge helps solving CCO issues due to coverage as well as to reduce energy consumption.


2.3. CCO resolution in NR scenario
An high level flow of the signalling required to solve a CCO issue in NR is shown in Figure 5. Steps 1 to 3 relates to the intra-gNB scenario, steps 4-7 are required for the inter-gNB scenario. For simplicity, the return message of each procedure is not shown.
(1) the CU-CP 1 sends to the DU 1 a CCO Assistance information (e.g. the type of CCO issue detected and a Coverage Modification Request with the list of affected cells and SSBs). Note that the gNB-CU only detects the issue and flags to gNB-DU the cells involved in the issue, leaving to the gNB-DU the actions to resolve the issue.
(2) the DU 1 selects a new configuration based on historical data and collected measurements. DU 1 sends to the CU-CP 1 an indication of the applied coverage modification (Coverage Modification Response)
(3) the CU-CP 1 sends to the CU-CP 2 a CCO Assistance information (e.g. a Coverage Modification List with a list of affected cells and SSB and the new configuration being selected)
(4) the CU-CP 2 sends to the DU 2 a CCO Assistance information (e.g. the type of CCO issue detected and a Coverage Modification Request with the list of affected cells and SSBs and their adopted configuration indexes). Note that here the gNB-DU 2 is informed of the changes applied by the neighbor gNB-DU 1 and based on historical data it can select the configuration that best fits to these changes.
(5) the DU 2 selects the new configuration and sends to the CU-CP 2 an indication of the applied coverage modification (Coverage Modification Response)
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[bookmark: _Ref52728601]Figure 5 – CCO issue resolution with per-SSB coverage modification

Proposal 10: For NR CCO issue resolution, it is proposed thet F1AP signaling from CU-CP to DU may include a CCO Assistance Information, indicating the type of CCO issue detected, and a list of involved cells and SSBs.
Proposal 11: For NR CCO issue resolution, F1AP signaling from DU to CU-CP may include a list of cells and SSBs along with their respective coverage status (index based).
Proposal 12: For NR CCO issue resolution, XnAP signaling may include an indication of the list involved cells and SSB along with their respective coverage status (index based).

2.4. [bookmark: _Ref44864426]Neighbour measurements for NR CCO issue detection
Concerning the information that may be used by NR CCO, we would like to reuse some of the already available UE measurements and make them visible to the CCO function residing in a neighbor gNB, in order to enable better detection of coverage and capacity issues to be solved.
In current specification, a gNB can receive UE measurements pertaining to, among others, signal strength, signal quality and location information related to cells and beams controlled by neighbor gNBs as part of MDT. Such information is available as retrieved from the UE via RLF-Report-r16 IEs and LogMeasReport-r16 IE (TS 38.331).
The extra information provided by LogMeasReport-r16 can support the detection of CCO issues due to discrepancies in cells coverage. The scenario we would like to address is in Figure 7. 
A CCO function residing in gNB_1 receives coverage measurements of Cell B (controlled by gNB_2) from the UE_1 camped on Cell A (controlled by gNB_1). In the scenario under discussion, the UE_1 is at the cell border of Cell A and the perceived coverage for Cell B is very poor. 
From gNB_1 perspective, Cell B measurements are “measurements of neighbor cells”. 
The neighbor gNB receives coverage measurements for Cell B from a UE_2, located at the cell border of Cell B. In the scenario under discussion, even if the UE_2 is at the cell border of Cell B, the coverage of Cell B measured by UE_2 is much stronger than the coverage of Cell B measured by UE_1. 
From gNB_2 perspective, Cell B measurements are “measurements of serving cells”.
If the CCO function in gNB_1 would receive “measurements of serving cell” collected at gNB_2 for UEs located at the border of the cells controlled by gNB_2 (such as UE_2), it will be able to detect the gap between the coverage border of the same cell (in the example Cell B) when measured as “neighbor” and when measured as “serving”. Further actions to solve the issue can follow.
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[bookmark: _Ref52272232]Figure 7 – Collection of UE measurements for neighbor cells from neighbor gNB
Observation 6: It is possible to detect gaps in the coverage border perceived by different gNBs for the same cell. 
It seems therefore beneficial to exchange between gNBs the UE measurements collected at the cell border, for cells that are seen by one gNB as “neighbor cells” and by the neighbor gNB as “serving cells”. The UE collects such measurements in LogMeasReport-r16 IE.
Proposal 13: An gNB may receive from a neighbor gNB coverage measurements collected at the cell border, for cells that are seen by one gNB as “neighbor cells” and by the neighbor gNB as “serving cells”.

Some details on the LogMeasReport-r16 IE are provided below.
UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16           	MeasResultIdleEUTRA-r16          	OPTIONAL,
    measResultIdleNR-r16               	MeasResultIdleNR-r16             	OPTIONAL,
[bookmark: _Hlk46393317]    logMeasReport-r16                 	LogMeasReport-r16                 	OPTIONAL,
    connEstFailReport-r16             	ConnEstFailReport-r16            	OPTIONAL,
    ra-ReportList-r16                  	RA-ReportList-r16                 	OPTIONAL,
    rlf-Report-r16                      	RLF-Report-r16                     	OPTIONAL,
    mobilityHistoryReport-r16         	MobilityHistoryReport-r16        	OPTIONAL,
    lateNonCriticalExtension          	OCTET STRING                        	OPTIONAL,
    nonCriticalExtension               	SEQUENCE {}                         	OPTIONAL
}

LogMeasReport-r16 ::=                SEQUENCE {
    absoluteTimeStamp-r16                AbsoluteTimeInfo-r16,
    traceReference-r16                   TraceReference-r16,
    traceRecordingSessionRef-r16         OCTET STRING (SIZE (2)),
    tce-Id-r16                           OCTET STRING (SIZE (1)),
    logMeasInfoList-r16                  LogMeasInfoList-r16,
    logMeasAvailable-r16                 ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableBT-r16               ENUMERATED {true}                   OPTIONAL,
    logMeasAvailableWLAN-r16             ENUMERATED {true}                   OPTIONAL,
    ...
}
 
LogMeasInfoList-r16 ::=              SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-r16

LogMeasInfo-r16 ::=                  SEQUENCE {
    locationInfo-r16                     LocationInfo-r16                    OPTIONAL,
    relativeTimeStamp-r16                INTEGER (0..7200),
    servCellIdentity-r16                 CGI-Info-Logging-r16,
    measResultServingCell-r16            MeasResultServingCell-r16           OPTIONAL,
    measResultNeighCells-r16             SEQUENCE {
        measResultNeighCellListNR            MeasResultListLogging2NR-r16    OPTIONAL,
        measResultNeighCellListEUTRA         MeasResultList2EUTRA-r16        OPTIONAL
    },
    anyCellSelectionDetected-r16         ENUMERATED {true}                   OPTIONAL
}






Conclusions
This paper tried to give a comprehensive analysis of the CCO function. The following proposals were derived:
Proposal 1: RAN3 to agree that gNB-DU is responsible for beam management.
Proposal 2: RAN3 to agree that gNB-DU is responsible for the modification of the coverage of SSB beams and CSI-RS beams.
Proposal 3: RAN3 to agree that gNB-DU is responsible to modify the coverage of an NR cell.
Proposal 4: RAN3 to agree that in case a coverage modification is required for the resolution of a CCO issue, the gNB-DU will inform gNB-CU-CP upon the updated configuration.
Proposal 5: RAN3 to agree that the gNB-CU-CP is responsible for CCO issue detection and to initiate CCO issue resolution towards the gNB-DU.
Proposal 6: NR CCO issues related to coverage can be solved via SSB beam shape.
Proposal 7: NR CCO issues related to capacity can be solved via SSB beam shape.
Proposal 8: NR CCO issues due to capacity can be solved via SSB beam split.
Proposal 9: SSB beam merge helps solving CCO issues due to coverage as well as to reduce energy consumption.
Proposal 10: For NR CCO issue resolution, it is proposed thet F1AP signaling from CU-CP to DU may include a CCO Assistance Information, indicating the type of CCO issue detected, and a list of involved cells and SSBs.
Proposal 11: For NR CCO issue resolution, F1AP signaling from DU to CU-CP may include a list of cells and SSBs along with their respective coverage status (index based).
Proposal 12: For NR CCO issue resolution, XnAP signaling may include an indication of the list involved cells and SSB along with their respective coverage status (index based).
Proposal 13: An gNB may receive from a neighbor gNB coverage measurements collected at the cell border, for cells that are seen by one gNB as “neighbor cells” and by the neighbor gNB as “serving cells”.
TPs mirroring the proposals above are available below as per following list:
· The proposed TPs for XnAP (38.423) is in Appendix A. 
· The proposed TP for F1AP (38.473) is in Appendix B.
· The proposed TP for 38.300 is in Appendix C.
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Appendix A - Sample TP for XnAP (38.423) for CCO

[bookmark: _Toc511231693][bookmark: _Toc511231690][bookmark: _Toc525566769]/////////////////////////////////////// Change Start ///////////////////////////////////////////////
[bookmark: _Toc20955151][bookmark: _Toc29991346][bookmark: _Toc36555746][bookmark: _Toc44497424][bookmark: _Toc45107812][bookmark: _Toc45901432]8.4.2	NG-RAN node Configuration Update
[bookmark: _Toc20955152][bookmark: _Toc29991347][bookmark: _Toc36555747][bookmark: _Toc44497425][bookmark: _Toc45107813][bookmark: _Toc45901433]8.4.2.1	General
The purpose of the NG-RAN node Configuration Update procedure is to update application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface.
NOTE:	Update of application level configuration data also applies between two NG-RAN nodes in case the SN (i.e. the gNB) does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [8]. How to use this information when this option is used is not explicitly specified.
The procedure uses non UE-associated signalling.
[bookmark: _Toc20955153][bookmark: _Toc29991348][bookmark: _Toc36555748][bookmark: _Toc44497426][bookmark: _Toc45107814][bookmark: _Toc45901434]8.4.2.2	Successful Operation


Figure 8.4.2.2-1: NG-RAN node Configuration Update, successful operation
The NG-RAN node1 initiates the procedure by sending the NG-RAN NODE CONFIGURATION UPDATE message to a peer NG-RAN node2.
If Supplementary Uplink is configured at the NG-RAN node1, the NG-RAN node1 shall include in the NG-RAN NODE CONFIGURATION UPDATE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells To Add IE and in the Served NR Cells To Modify IE.
If Supplementary Uplink is configured at the NG-RAN node2, the NG-RAN node2 shall include in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells IE if any.
If the TAI Support List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message, the receiving node shall replace the previously provided TAI Support List IE by the received TAI Support List IE.
[bookmark: OLE_LINK51][bookmark: OLE_LINK84][bookmark: OLE_LINK344][bookmark: OLE_LINK88]If the Cell Assistance Information NR IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served NR Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.
If the Cell Assistance Information LTE IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served LTE Cells IE and include the list in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message.
If the Partial List Indicator NR IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served NR Cells IE  in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.
If the Partial List Indicator E-UTRA IE is included in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message and set to "partial" the NG-RAN node1 shall, if supported, assume that the Served E-UTRA Cells IE  in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message includes a partial list of NR cells.
If the Cell and Capacity Assistance Information NR IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.
[bookmark: OLE_LINK339][bookmark: OLE_LINK87]If the Cell and Capacity Assistance Information E-UTRA IE is present in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, store the collected information to be used for future NG-RAN node interface management.
Upon reception of the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall update the information for NG-RAN node1 as follows:
If case of network sharing with multiple cell ID broadcast with shared Xn-C signalling transport, as specified in TS 38.300 [9], the NG-RAN NODE CONFIGURATION UPDATE message and the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
Update of Served Cell Information NR:
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]-	If Served Cells NR To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information NR IE.
[bookmark: OLE_LINK346][bookmark: OLE_LINK345]-	If Served Cells NR To Modify IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall modify information of cell indicated by Old NR-CGI IE according to the information in the Served Cell Information NR IE.
-	When either served cell information or neighbour information of an existing served cell in NG-RAN node1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information NR IE. The NG-RAN node2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
-	If the Deactivation Indication IE is contained in the Served Cells NR To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
-	If Served Cells NR To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall delete information of cell indicated by Old NR-CGI IE.
-	If the Intended TDD DL-UL Configuration NR IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 should take this information into account for cross-link interference management and/or NR-DC power coordination with the NG-RAN node1. The NG-RAN node2 shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of a new update of the IE for the same NG-RAN node2.
-	If the NR Cell PRACH Configuration IE is contained in the Served Cell Information NR IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.

[bookmark: OLE_LINK347]Update of Served Cell Information E-UTRA:
[bookmark: OLE_LINK348]-	If Served Cells E-UTRA To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall add cell information according to the information in the Served Cell Information E-UTRA IE.
-	If Served Cells E-UTRA To Modify IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information E-UTRA IE.
-	When either served cell information or neighbour information of an existing served cell in NG-RAN node1 need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information E-UTRA IE. The NG-RAN node2 shall overwrite the served cell information and the whole list of neighbour cell information for the affected served cell.
-	If the Deactivation Indication IE is contained in the Served Cells E-UTRA To Modify IE, it indicates that the concerned cell was switched off to lower energy consumption.
-	If the Served Cells E-UTRA To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, NG-RAN node2 shall delete information of cell indicated by Old ECGI IE.
-	If the Protected E-UTRA Resource Indication IE is included into the NG-RAN NODE CONFIGURATION UPDATE (inside the Served Cell Information E-UTRA IE), the receiving gNB should take this into account for cell-level resource coordination with the ng-eNB. The gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same ng-eNB. The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE (contained in E-UTRA - NR CELL RESOURCE COORDINATION REQUEST messages), as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE.
-	If the PRACH Configuration IE is contained in the Served Cell Information E-UTRA IE in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node receiving the IE may use this information for RACH optimisation.
Update of TNL addresses for SCTP associations:
If the TNL Association to Add List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall, if supported, use it to establish the TNL association(s) with the NG-RAN node1. The NG-RAN node2 shall report to the NG-RAN node1, in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the NG-RAN node1 as follows:
[bookmark: _Hlk497194898]-	A list of successfully established TNL associations shall be included in the TNL Association Setup List IE;
-	A list of TNL associations that failed to be established shall be included in the TNL Association Failed to Setup List IE.
If the TNL Association to Remove List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message the NG-RAN node2 shall, if supported, initiate removal of the TNL association(s) indicated by the received Transport Layer information towards the NG-RAN node1.
If the TNL Association to Update List IE is included in the NG-RAN NODE CONFIGURATION UPDATE message the NG-RAN node2 shall, if supported, update the TNL association(s) indicated by the received Transport Layer information towards the NG-RAN node1.
Update of AMF Region Information:
-	If AMF Region Information To Add IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall add the AMF Regions to its AMF Region List.
-	If AMF Region Information To Delete IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall remove the AMF Regions from its AMF Region List.
If the TNL Configuration Info IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall take this IE into account for IPSec establishment.
If the TNL Configuration Info IE is contained in the NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message, the NG-RAN node1 shall take this IE into account for IPSec establishment.
[bookmark: OLE_LINK50]If the CSI-RS Transmission Indication IE is contained in the NG-RAN NODE CONFIGURATION UPDATE message, the NG-RAN node2 shall take this IE into account for neighbour cell’s CSI-RS measurement.
The NG-RAN NODE CONFIGURATION UPDATE message may contain for each cell served by NG-RAN node1 NPN related broadcast information. The NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message may contain for each cell served by NG-RAN node2 NPN related broadcast information.

If the NG-RAN Coverage Modification List IE is present, the NG-RAN node2 may use the information in the Cell Coverage State IE to identify the cell deployment configuration and for configuring the mobility towards the cell(s) indicated by the NG-RAN CGI IE, as described in TS 38.300 [8]. If the NG-RAN Coverage Modification List IE is present, the NG-RAN node2 may use the information in the SSB Coverage State IE to identify the SSB beam deployment configuration enabled by NG-RAN node1 .
If the NG-RAN Deployment Status Indicator IE is present in the NG-RAN Coverage Modification List IE, the NG-RAN node2 shall, if supported, consider the cell deployment configuration of the cells to be modified as the next planned configuration and shall remove any planned configuration stored for this cell.
If the NG-RAN Deployment Status Indicator IE is present in the NG-RAN Coverage Modification List IE, the NG-RAN node2 shall, if supported, consider the SSB beam deployment configuration of the SSB beams to be modified as the next SSB beam configuration in the cell.
If the NG-RAN Deployment Status Indicator IE is present and the Replacing Cells IE contains non-empty cell list, the NG-RAN node2 may use this list to avoid connection or re-establishment failures during the reconfiguration, e.g. consider the cells in the list as possible alternative handover targets.
If the NG-RAN Deployment Status Indicator IE is not present, the NG-RAN node2 shall, if supported, consider the cell deployment configuration of cell to be modified and the SSB beam deployment configuration of the SSB beam to be modified as activated and replace any previous configuration for the cells and for the SSB beams indicated in the NG-RAN Coverage Modification List IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Hlk44418792][bookmark: _Toc44497464][bookmark: _Toc45107852][bookmark: _Toc45901472]8.4.xx	Measurement Transfer Reporting Initiation
[bookmark: _Toc44497465][bookmark: _Toc45107853][bookmark: _Toc45901473]8.4.xx.1	General
This procedure is used by an NG-RAN node to request the transfer of measurements available at another NG-RAN node.
The procedure uses non UE-associated signalling.
[bookmark: _Toc44497466][bookmark: _Toc45107854][bookmark: _Toc45901474]8.4.xx.2	Successful Operation


Figure 8.4.10.2-1: Measurement Trasfer Reporting Initiation, successful operation

NG-RAN node1 initiates the procedure by sending the MEASUREMENT TRANSFER REQUEST message to NG-RAN node2 to start or stop the transfer of measurement. Upon receipt, NG-RAN node2:
-	shall initiate the requested transfer of measurement according to the parameters given in the request in case the Measurement Transfer Request Type IE set to "start"; or
-	shall terminate the reporting in case the Measurement Transfer Request Type IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report List IE to the measurements initiated before for the given Measurement IDs, in case the Measurement Transfer Request IE is ste to 

If the Measurement Transfer Request Type IE is set to "start" in the MEASUREMENT TRANSFER REQUEST message and the Measurement Transfer Characteristics IE indicates cell specific measurements, the Cell To Report List IE shall be included.
If Measurement Transfer Request Type IE is set to "add" in the MEASUREMENT TRANSFER REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to transfer the requested Measurements, it shall respond with the MEASUREMENT TRANSFER RESPONSE message.

Interaction with other procedures
When starting a measurement transfer, the Measurement Transfer Characteristics IE in the MEASUREMENT TRANSFER REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. 
NG-RAN node2 shall include in the RESOURCE STATUS UPDATE message:
-	the Log Measurements Info Container IE, if the first bit, "Log Measurements" of the Measurement Transfer Characteristics IE included in the MEASUREMENT TRANSFER REQUEST message is set to 1. 
If the Measurement Transfer Periodicity IE in the MEASUREMENT TRANSFER REQUEST is present, this indicates the periodicity for the transfer of measurements. If the Measurement Transfer Periodicity IE is absent, the NG-RAN node2 shall transfer the measurements only once.
[bookmark: _Toc44497467][bookmark: _Toc45107855][bookmark: _Toc45901475]8.4.xx.3	Unsuccessful Operation



Figure 8.4.xx.3-1: Measurement Trasfer Reporting Initiation, unsuccessful operation
If the NG-RAN node2 node is not able to transfer any of the requested measurements, NG-RAN node2 shall send the MEASUREMENT TRANSFER FAILURE message. 
[bookmark: _Toc534720390][bookmark: _Toc29991332][bookmark: _Toc36555732][bookmark: _Toc44497410][bookmark: _Toc45107798][bookmark: _Toc45901418]8.4.xy	Measurement Transfer Reporting
[bookmark: _Toc534720391][bookmark: _Toc29991333][bookmark: _Toc36555733][bookmark: _Toc44497411][bookmark: _Toc45107799][bookmark: _Toc45901419]8.4.xy.1	General
This procedure is initiated by an NG-RAN node to report the result of measurements admitted by the NG-RAN node following a successful Measurement Transfer Initiation procedure.
The procedure uses non UE-associated signalling.
[bookmark: _Toc534720393][bookmark: _Toc29991334][bookmark: _Toc36555734][bookmark: _Toc44497412][bookmark: _Toc45107800][bookmark: _Toc45901420]8.4.xy.2	Successful Operation


Figure 8.4.xx.2-1: Measurement Transfer Reporting, successful operation
NG-RAN node2 shall report the results of the admitted measurements in MEASUREMENT TRANSFER UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Measurement Transfer Reporting Initiation procedure.

[bookmark: _Toc44497472][bookmark: _Toc45107860][bookmark: _Toc45901480]8.4.xy.3	Unsuccessful Operation
Not applicable.






/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Toc20955221][bookmark: _Toc29991418][bookmark: _Toc36555818][bookmark: _Hlk48056034]9.1.3.4	NG-RAN NODE CONFIGURATION UPDATE
This message is sent by a NG-RAN node to a neighbouring NG-RAN node to transfer updated information for an Xn-C interface instance.
Direction: NG-RAN node1  NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	TAI Support List
	O
	
	9.2.3.20
	List of supported TAs and associated characteristics.
	GLOBAL
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	YES
	ignore

	>gNB
	
	
	
	
	
	

	>>Served Cells To Update NR
	O
	
	9.2.2.15
	
	YES
	ignore

	>>Cell Assistance Information NR
	O
	
	9.2.2.17
	
	YES
	ignore

	>ng-eNB
	
	
	
	
	
	

	>>Served Cells to Update E-UTRA
	[bookmark: OLE_LINK357]O
	
	9.2.2.16
	
	YES
	ignore

	>>Cell Assistance Information NR
	O
	
	9.2.2.17
	
	YES
	ignore

	TNLA To Add List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Add Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	>> TNL Association Usage
	O
	
	9.2.3.84
	
	–
	

	TNLA To Update List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	>> TNL Association Usage
	O
	
	9.2.3.84
	
	–
	

	TNLA To Remove List 
	
	0..1
	
	
	YES
	ignore

	>TNLA To Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	–
	

	>>TNLA Transport Layer Information
	M
	
	CP Transport Layer Information
9.2.3.31
	CP Transport Layer Information of NG-RAN node1
	–
	

	Global NG-RAN Node ID
	O
	
	9.2.2.3
	
	YES
	reject

	AMF Region Information To Add
	O
	
	AMF Region Information 9.2.3.83
	List of all added AMF Regions to which the NG-RAN node belongs.
	YES
	reject

	AMF Region Information To Delete
	O
	
	AMF Region Information 9.2.3.83
	List of all deleted AMF Regions to which the NG-RAN node belongs.
	YES
	reject

	Interface Instance Indication
	O
	
	9.2.2.39
	
	YES
	reject

	TNL Configuration Info
	O
	
	9.2.3.96
	
	YES
	Ignore

	NG-RAN Coverage Modification List
	
	0 .. < maxnoofCellsinNG-RANnode >
	
	List of NR cells and SSB beams with modified coverage
	GLOBAL
	reject

	> NG-RAN CGI
	M
	
	9.2.3.25
	Cell Global Identifier of the cell to be modified
	-
	-

	> Cell Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell
	-
	-

	> SSB Beam List
	
	0 .. < maxnoofSSBBeams>
	
	
	-
	-

	>> SSB Beam Index
	M
	
	INTEGER (0..63)
	Identify an SSB area of an NR cell
	-
	-

	>> SSB Beam Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SSB beam is inactive. Other values Indicates that the SSB beam is active and also indicates the coverage configuration of the concerned SSB beam
	-
	-

	> NG-RAN Deployment Status Indicator
	O
	
	ENUMERATED(pre-change-notification, ...)
	Indicates that the Cell Coverage State and, if present, the SSB Beam Coverage State, is planned to be used at the next reconfiguration
	-
	-

	> NG-RAN Replacing Info 
	C-ifNGRANDeploymentStatusIndicatorPresent
	
	
	
	-
	-

	>> Replacing Cells List
	
	0 .. < maxnoofCellsinNG-RANnode >
	
	
	-
	-

	>>> NG-RAN CGI
	
	
	9.2.3.25
	Cell Global Identifier of a cell that may replace all or part of the coverage of the cell to be modified
	-
	-

	>>> Replacing SSB Beams
	
	0 .. < maxnoofSSBBeams>
	
	
	-
	-

	>>>> SSB Beam Index
	
	
	INTEGER (0..63)
	Identify an SSB area of an NR cell
	-
	-



	Range bound
	Explanation

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the NG RAN nodes. Value is 32.

	maxnoofCellsinNG-RANnode
	[bookmark: OLE_LINK64]Maximum no. cells that can be served by an NG-RAN node.
Value is 16384.

	maxnoofSSBBeams
	Maximum no. of SSB beams in a NR cell. Value is 64.



	Condition
	Explanation

	ifNGRANDeploymentStatusIndicatorPresent
	This IE shall be present if the NG-RAN Deployment Status Indicator IE is present.




/////////////////////////////////////// Next Change ///////////////////////////////////////////////


[bookmark: _Hlk44419177][bookmark: _Toc44497542][bookmark: _Toc45107930][bookmark: _Toc45901550]9.1.3.z1	MEASUREMENT TRANSFER REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to start or stop the transfer of the requested measurement according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	C- ifMeasurementTransferRequestStop
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	[bookmark: _Hlk46672720]Measurement Transfer Request Type
	M
	
	ENUMERATED(start, stop, add
, …)
	Type of Measurement Transfer Request.
	YES
	reject

	Measurement Transfer Characteristics
	C- ifMeasurementTransferRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = Log Measurements,
Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	Measurement Transfer Periodicity
	O
	
	ENUMERATED(1s, 2s, 5s, 10s, 20s, 1m, 2m, 5m, 10m, 1h, 2h, 5h, …)
	Periodicity that can be used for consecutive transfer of Measurement Reporting.
	YES
	Ignore



	Condition
	Explanation

	ifMeasurementTransferRequestStop
	This IE shall be present if the Measurement Transfer Request IE is set to the value "stop".

	ifMeasurementTransferRequestStart
	This IE shall be present if the Measurement Transfer Request IE is set to the value "start".




[bookmark: _Hlk44419201][bookmark: _Toc44497543][bookmark: _Toc45107931][bookmark: _Toc45901551]9.1.3.z2	MEASUREMENT TRANSFER RESPONSE
This message is sent by NG-RAN node2 to NG-RAN node1 to indicate that the requested transfer of measurements, for all or for a subset of the measurement objects included in the measurement is successfully initiated.
Direction: NG-RAN node2  NG-RAN node1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	Ignore




[bookmark: _Hlk44419215][bookmark: _Toc44497544][bookmark: _Toc45107932][bookmark: _Toc45901552]9.1.3.z3	MEASUREMENT TRANSFER FAILURE
This message is sent by the NG-RAN node2 to NG-RAN node1 to indicate that for any of the requested measurement objects the measurements cannot be transferred.
Direction: NG-RAN node2  NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore




[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553]9.1.3.z4	MEASUREMENT TRANSFER UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to transfer the requested measurements.
Direction: NG-RAN node2  NG-RAN node1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Measurement Transfer Result
	
	1
	
	
	YES
	ignore

	> Measurement Transfer Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

	>> Cell ID 
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	
	

	>> Log Measurements Info Container
	O
	
	OCTET STRING
	LogMeasInfo-r16 IE contained in the UEInformationResponse message (TS 38.331 
[10]) 
	YES
	Ignore



	Range bound
	Explanation

	maxnoofLogMeasurementsInfo
	Maximum no. of log measurements info that can be transferred by a NG-RAN node. Value is 16.








/////////////////////////////////////// End of Changes ///////////////////////////////////////////////


Appendix B - Sample TP for F1AP (38.473) for CCO


[bookmark: _Toc20955746][bookmark: _Toc29892840][bookmark: _Toc36556777][bookmark: _Toc45832153]/////////////////////////////////////// Change Start ///////////////////////////////////////////////
8.2.4	gNB-DU Configuration Update
[bookmark: _Toc20955747][bookmark: _Toc29892841][bookmark: _Toc36556778][bookmark: _Toc45832154]8.2.4.1	General
The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955748][bookmark: _Toc29892842][bookmark: _Toc36556779][bookmark: _Toc45832155]8.2.4.2	Successful Operation
[image: ]
Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation
The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.
The updated configuration data shall be stored in both nodes and used as long as there is an operational TNL association or until any further update is performed.
If gNB-DU ID IE is contained in the GNB-DU CONFIGURATION UPDATE message for a newly established SCTP association, the gNB-CU will associate this association with the related gNB-DU.
If Served Cells To Add Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall add cell information according to the information in the Served Cell Information IE. For NG-RAN, the gNB-DU shall include the gNB-DU System Information IE.
If Served Cells To Modify Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall modify information of cell indicated by Old NR CGI IE according to the information in the Served Cell Information IE and overwrite the served cell information for the affected served cell. Further, if the gNB-DU System Information IE is present the gNB-CU shall store and replace any previous information received.
If Served Cells To Delete Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall delete information of cell indicated by Old NR CGI IE.
If Cells Status Item IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall update the information about the cells, as described in TS 38.401 [4]. If if the Switching Off Ongoing IE is present in the Cells Status Item IE, contained in the GNB-DU CONFIGURATION UPDATE message, and the corresponding Service State IE is set to “Out-of-Service”, the gNB-CU shall ignore the Switching Off Ongoing IE.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for cells for which the NR PCI IE is included.
If Cells to be Activated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
If Cells to be Activated List Item IE is included in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, and the information for the cell indicated by the NR CGI IE includes the IAB Info IAB-donor-CU IE, the gNB-DU shall, if supported, apply the IAB STC Info IE therein to the indicated cell.
If Cells to be Deactivated List Item IE is contained in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall deactivate all the cells with NR CGI listed in the IE.
If Dedicated SI Delivery Needed UE List IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.
For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
For NG-RAN, the gNB-DU may include the RAN Area Code IE in the GNB-DU CONFIGURATION UPDATE message. The gNB-CU shall store and replace any previously provided RAN Area Code IE by the received RAN Area Code IE.
If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information. 
If Available SNPN ID List IE is contained in GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU shall overwrite the whole available SNPN ID list and update the corresponding system information.
If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is present, the gNB-CU should use it to understand whether the cell is for UL or DL only. If in GNB-DU CONFIGURATION UPDATE message, the Cell Direction IE is omitted in the Served Cell Information IE it shall be interpreted as that the Cell Direction is Bi-directional.
If the GNB-DU CONFIGURATION UPDATE message includes gNB-DU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-DU TNL Association To Remove List IE, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the gNB-DU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-DU TNL Association To Remove List IE in GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the gNB-DU.
If the Intended TDD DL-UL Configuration IE is present in the GNB-DU CONFIGURATION UPDATE message, the receiving gNB-CU shall use the received information for Cross Link Interference management and/or NR-DC power coordination. The gNB-CU may merge the Intended TDD DL-UL Configuration information received from two or more gNB-DUs. The gNB-CU shall consider the received Intended TDD DL-UL Configuration IE content valid until reception of an update of the IE for the same cell(s).
If the Aggressor gNB Set ID IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account.
[bookmark: _Hlk36374777]If the Victim gNB Set ID IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account.
If the GNB-DU CONFIGURATION UPDATE message includes Transport Layer Address Info IE, the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE, the gNB-DU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the Uplink BH Non-UP Traffic Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic.
If the Coverage Modification List Response IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account for Coverage and Capacity Optimization.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Toc20955751][bookmark: _Toc29892845][bookmark: _Toc36556782][bookmark: _Toc45832158]8.2.5	gNB-CU Configuration Update 
[bookmark: _Toc20955752][bookmark: _Toc29892846][bookmark: _Toc36556783][bookmark: _Toc45832159]8.2.5.1	General
The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955753][bookmark: _Toc29892847][bookmark: _Toc36556784][bookmark: _Toc45832160]8.2.5.2	Successful Operation
[image: ]
Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation
The gNB-CU initiates the procedure by sending a GNB-CU CONFIGURATION UPDATE message including the appropriate updated configuration data to the gNB-DU. The gNB-DU responds with a GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.
The updated configuration data shall be stored in the respective node and used as long as there is an operational TNL association or until any further update is performed.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall activate the cell indicated by NR CGI IE and reconfigure the physical cell identity for which the NR PCI IE is included.
If Cells to be Deactivated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall deactivate the cell indicated by NR CGI IE.
If Cells to be Activated List Item IE is contained in the GNB-CU CONFIGURATION UPDATE message and the indicated cells are already activated, the gNB-DU shall update the cell information received in Cells to be Activated List Item IE.
If Cells to be Activated List Item IE is included in the GNB-CU CONFIGURATION UPDATE message, and the information for the cell indicated by the NR CGI IE includes the IAB Info IAB-donor-CU IE, the gNB-DU shall, if supported, apply the IAB STC Info IE therein to the indicated cell.
If the gNB-CU System Information IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall include the Dedicated SI Delivery Needed UE List IE in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message for UEs that are unable to receive system information from broadcast.
If Dedicated SI Delivery Needed UE List IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.
If the gNB-CU TNL Association To Add List IE is contained in the gNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, use it to establish the TNL association(s) with the gNB-CU. The gNB-DU shall report to the gNB-CU, in the gNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the successful establishment of the TNL association(s) with the gNB-CU as follows:
-	A list of TNL address(es) with which the gNB-DU successfully established the TNL association shall be included in the gNB-CU TNL Association Setup List IE;
-	A list of TNL address(es) with which the gNB-DU failed to establish the TNL association shall be included in the gNB-CU TNL Association Failed To Setup List IE.
If the GNB-CU CONFIGURATION UPDATE message includes gNB-CU TNL Association To Remove List IE, and the Endpoint IP address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by both received TNL endpoints towards the gNB-CU. If the Endpoint IP address IE, or the Endpoint IP address IE and the Port Number IE for one or both of the TNL endpoints is included in the gNB-CU TNL Association To Remove List IE, the gNB-DU shall, if supported, initiate removal of the TNL association(s) indicated by the received endpoint IP address(es).
If the gNB-CU TNL Association To Update List IE is contained in the gNB-CU CONFIGURATION UPDATE message the gNB-DU shall, if supported, overwrite the previously stored information for the related TNL Association(s). 
If in the gNB-CU CONFIGURATION UPDATE message the TNL Association usage IE is included in the gNB-CU TNL Association To Add List IE or the gNB-CU TNL Association To Update List IE, the gNB-DU node shall, if supported, use it as described in TS 38.472 [22].
For NG-RAN, the gNB-CU shall include the gNB-CU System Information IE in the GNB-CU CONFIGURATION UPDATE message. The SIB type to Be Updated List IE shall contain the full list of SIBs to be broadcast.
If Protected E-UTRA Resources List IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall protect the corresponding resource of the cells indicated by E-UTRA Cells List IE for spectrum sharing between E-UTRA and NR.
If the GNB-CU CONFIGURATION UPDATE message contains the Protected E-UTRA Resource Indication IE, the receiving gNB-DU should forward it to lower layers and use it for cell-level resource coordination. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE when expressing its desired resource allocation during gNB-DU Resource Coordination procedure. The gNB-DU shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same gNB-DU.
If Available PLMN List IE, and optionally also Extended Available PLMN List IE, is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available PLMN list and update the corresponding system information. 
If Available SNPN ID List IE is contained in GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall overwrite the whole available SNPN ID list and update the corresponding system information.
If Cells Failed to be Activated Item IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].
If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall use the received information for Cross Link Interference management and/or NR-DC power coordination. The gNB-DU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s). If the Intended TDD DL-UL Configuration NR IE is absent from the Neighbour Cell Information List IE, whereas the corresponding NR CGI IE is present, the receiving gNB-DU shall remove the previously stored Neighbour Cell Information IE corresponding to the NR CGI.
If the GNB-CU CONFIGURATION UPDATE message includes Transport Layer Address Info IE, the gNB-DU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message includes Transport Layer Address Info IE, the gNB-CU shall, if supported, take into account for IPSec tunnel establishment.
If the GNB-CU CONFIGURATION UPDATE message contains the Uplink BH Non-UP Traffic Mapping IE, the gNB-DU shall, if supported, consider the information therein for mapping of non-UP uplink traffic. 
If the IAB Barred IE is included in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU shall, if supported, consider it as an indication of whether the cell allows IAB-node access or not.
If the CCO Assistance Information IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU may use it to determine a new cell and/or beam configuration.
If the Coverage Modification List Request IE is contained in the GNB-CU CONFIGURATION UPDATE message, the gNB-DU may use it to determine a new cell and/or beam configuration.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Toc20955859][bookmark: _Toc29892971][bookmark: _Toc36556908][bookmark: _Toc45832335]9.2.1.7	GNB-DU CONFIGURATION UPDATE
This message is sent by the gNB-DU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instance, this message may transfer updated information associated to several F1-C interface instances.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Served Cells To Add List
	
	0..1
	
	Complete list of added cells served by the gNB-DU
	YES
	reject

	>Served Cells To Add Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	

	Served Cells To Modify List
	
	0..1
	
	Complete list of modified cells served by the gNB-DU
	YES
	reject

	>Served Cells To Modify Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI
9.3.1.12
	
	-
	

	>>Served Cell Information
	M
	
	9.3.1.10
	Information about the cells configured in the gNB-DU
	-
	

	>>gNB-DU System Information
	O
	
	9.3.1.18
	RRC container with system information owned by gNB-DU
	-
	

	Served Cells To Delete List
	
	0..1
	
	Complete list of deleted cells served by the gNB-DU
	YES
	reject

	>Served Cells To Delete Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>>Old NR CGI
	M
	
	NR CGI
9.3.1.12
	
	-
	

	Cells Status List
	
	0..1
	
	Complete list of active cells
	YES
	reject

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Service Status
	M
	
	9.3.1.68
	
	-
	

	Dedicated SI Delivery Needed UE List
	
	0..1
	
	List of UEs unable to receive system information from broadcast
	YES
	ignore

	> Dedicated SI Delivery Needed UE Item
	
	1 .. <maxnoofUEIDs>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-DU ID
	O
	
	9.3.1.9
	
	YES
	reject

	gNB-DU TNL Association To Remove List 
	
	0..1
	
	
	YES
	reject

	>gNB-DU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	reject

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-DU.
	-
	-

	>>TNL Association Transport Layer Address gNB-CU
	O
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU
	-
	-

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	Ignore

	Coverage Modification Response
	O
	
	9.3.1.x3
	
	YES
	Ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum no. cells that can be served by a gNB-DU. Value is 512.

	maxnoofUEIDs
	Maximum no. of UEs that can be served by a gNB-DU. Value is 65536.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.




/////////////////////////////////////// Next Change ///////////////////////////////////////////////

[bookmark: _Toc20955862][bookmark: _Toc29892974][bookmark: _Toc36556911][bookmark: _Toc45832338]9.2.1.10	GNB-CU CONFIGURATION UPDATE
This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Cells to be Activated List
	
	0..1
	
	List of cells to be activated or modified
	YES
	reject

	>Cells to be Activated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	>> NR PCI 
	O
	
	INTEGER (0..1007)
	Physical Cell ID
	-
	

	>> gNB-CU System Information
	O
	
	9.3.1.42
	RRC container with system information owned by gNB-CU
	YES
	reject

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

	>>Extended Available PLMN List
	O
	
	9.3.1.76
	This is included if Available PLMN List IE is included and if more than 6 Available PLMNs is to be signalled.
	YES
	ignore

	>>IAB Info IAB-donor-CU
	O
	
	9.3.1.105
	IAB-related configuration sent by the IAB-donor-CU.
	YES
	ignore

	>>Available SNPN ID List
	O
	
	
	Indicates the available SNPN ID list.
If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	Ignore

	Cells to be Deactivated List
	
	0..1
	
	List of cells to be deactivated
	YES
	reject

	>Cells to be Deactivated List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	reject

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

	gNB-CU TNL Association To Add List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Add Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Information
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	M
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	gNB-CU TNL Association To Remove List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Remove Item IEs
	
	1..<maxnoofTNLAssociation>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Transport Layer Address gNB-DU
	O
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-DU.
	YES
	reject

	gNB-CU TNL Association To Update List 
	
	0..1
	
	
	YES
	ignore

	>gNB-CU TNL Association To Update Item IEs
	
	1..<maxnoofTNLAssociations>
	
	
	EACH
	ignore

	>>TNL Association Transport Layer Address
	M
	
	CP Transport Layer Address
9.3.2.4
	Transport Layer Address of the gNB-CU.
	-
	

	>>TNL Association Usage
	O
	
	ENUMERATED (ue, non-ue, both, ...)
	Indicates whether the TNL association is only used for UE-associated signalling, or non-UE-associated signalling, or both. For usage of this IE, refer to TS 38.472 [22].
	-
	

	Cells to be barred List
	
	0..1
	
	List of cells to be barred.

	YES
	ignore

	>Cells to be barred List Item
	
	1.. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Cell Barred
	M
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	>>IAB Barred
	O
	
	ENUMERATED (barred, not-barred, ...)
	
	-
	

	Protected E-UTRA Resources List
	
	0..1
	
	List of Protected E-UTRA Resources.
	YES
	reject

	>Protected E-UTRA Resources List Item
	
	1.. <maxCellineNB>
	
	
	EACH
	reject

	>>Spectrum Sharing Group ID
	M
	
	INTEGER (1.. maxCellineNB)
	Indicates the E-UTRA cells involved in resource coordination with the NR cells affiliated with the same Spectrum Sharing Group ID.
	-
	

	>> E-UTRA Cells List
	
	1
	
	List of applicable E-UTRA cells. 
	-
	

	>>> E-UTRA Cells List Item
	
	1 .. <maxCellineNB>
	
	
	-
	

	>>>>EUTRA Cell ID
	M
	
	BIT STRING (SIZE(28))
	Indicates the E-UTRAN Cell Global Identifier as defined in subclause 9.2.14 in TS 36.423 [9].
	-
	

	>>>>Served E-UTRA  Cell Information
	M
	
	9.3.1.64
	
	-
	

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

	>Neighbour Cell Information List Item
	
	1 .. <maxCellingNBDU>
	
	
	EACH
	ignore

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	Reject

	CCO Assistance Information
	O
	
	9.3.1.x1
	
	YES
	Ignore



	Range bound
	Explanation

	maxCellingNBDU
	Maximum nunmerbs numbers of cells that can be served by a gNB-DU. Value is 512.

	maxnoofTNLAssociations
	Maximum numbers of TNL Associations between the gNB-CU and the gNB-DU. Value is 32.

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.










[bookmark: _Toc20955183][bookmark: _Toc29991378][bookmark: _Toc36555778][bookmark: _Toc44497485][bookmark: _Toc45107873][bookmark: _Toc45901493]9.3.1.x1	CCO Assistance Information
This IE indicates the Capacity and Coverage (CCO) issue detected.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CCO issue detection
	M
	
	ENUMERATED (capacity, coverage, imbalance ...)
	Indicates a type of CCO issue detected
	
	

	Coverage Modification Request
	O
	
	9.3.1.x2
	
	
	




9.3.1.x2	Coverage Modification Request
This IE includes a list of cells and/or SS/PBCH block indexes for which a coverage modification request is requested.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Coverage Modification List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NG-RAN CGI
	M
	
	9.2.3.25
	
	
	

	> Cell Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell
	
	

	SSB Coverage Modification List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	> SSB Index
	M
	
	INTEGER (0..63)
	
	
	

	> SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SSB is inactive. Other values Indicates that the SSB Index is active and also indicates the coverage configuration of the concerned SSB
	
	




9.3.1.x3	Coverage Modification Response
This IE includes a list of cells and/or SS/PBCH block indexes with the corresponding coverage configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR Cell Coverage Modification List
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	
	

	> NR CGI
	M
	
	9.3.1.12
	
	
	

	> Cell Coverage State
	
	
	INTEGER (0..15, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell
	
	

	SSB Coverage Modification List
	
	0..<maxnoofSSBAreas>
	
	
	
	

	> SSB Index
	M
	
	INTEGER (0..63)
	
	
	

	> SSB Coverage State
	M
	
	INTEGER (0..15, …)
	Value '0' indicates that the SS/PBCH block is inactive. Other values Indicates that the SS/PBCH block is active and also indicates the coverage configuration of the concerned SS/PBCH block
	
	






/////////////////////////////////////// End of Changes ///////////////////////////////////////////////



Appendix C - Sample TP for 38.300 for CCO
/////////////////////////////////////// Change Start ///////////////////////////////////////////////
15.5.X	Support for CCO
15.5.X.1	General
The objective of NR Capacity and Coverage Optimization function is to address the following issues:
- Coverage issues;
- Capacity issues;
The CCO function addresses coverage issues due to bad coverage planning, resulting in a suboptimal coverage of reference signals. UEs are exposed to failures or degraded performance, e.g. when a coverage hole is found or an UL/DL disparity is encountered. It is worth noticing that Mobility Robustness Optimization (MRO) is expected to take care of all types of failures due to wrong mobility settings within a network with good cell coverage planning. 
The CCO function addresses capacity issues due to UEs served at the border between cells/beams and utilizing the same resources or due to suboptimal coverage of data channels. In such scenarios, the cell/beam capacity is saturated, and one or more UEs are subject to failures or suboptimal performance. The issue may be caused by a number of reasons, e.g. an high demand of services exceeding the cell/beam available resources, or poor radio conditions affecting a large proportion of the served UEs (for example a large number of UEs is at cell edge, causing high interference to other UEs and consuming large amounts of resources). It is worth noticing that Mobility Load Balancing (MLB) takes care of load distribution via inter-frequency mobility, i.e. where cross cell interference is not an issue.
The steps considered by the NR CCO function can be grouped as follows:
-	 Detection of capacity and/or coverage issue;
- Actions to resolve the detected issue;
15.5.X.2 	Detection of coverage and/or capacity issue
In order to detect a coverage and/or capacity issue the following input may be considered:
1)	UE measurements for source cell/beam RS
2)	UE measurements for target(s) cell/beam RS
3)	Failure events associated to source and target cells
4)	RACH related information (e.g. access, configuration)
5)	Interference measurements (e.g. RSRQ on a per UE basis)
6)  UE measurement reports on coverage or interference for SSB and CSI-RS beams
7)	Cell load and other performance information from target cell and neighbor cells

15.5.X.3 	Actions to resolve the detected issue
The NR CCO function may trigger actions to adjust the cell and/or beam coverage in a coordinated manner between RAN nodes. Due to the disaggregated NG-RAN architecture, such actions may impact both intra-RAN as well as inter-RAN node interfaces. 
Examples of intra-RAN node actions may include:
- the gNB-CU-CP indicating to the gNB-DU that a coverage hole has been detected for a cell or an SSB beam, leaving to the gNB-DU freedom to address such problem in the best way its implementation allows
- the gNB-CU-CP indicating to the gNB-DU that some cell/beam coverage modification is recommended due to excessive interference detected at cell/SSB edge, leaving to the gNB-DU freedom to address such problem in the best way its implementation allows
As an example of inter-RAN node actions one gNB may send to a neighbor gNB a coverage modification list which includes deployment related information concerning NR cells and SSB beams. In this respect, this can be seen as a generalization of the LTE CCO solution that considers the beam level structure of NR cells. 
The CCO function may consider the following coverage adjustments methods:
- cell/beam shape
- cell/beam merge
- cell/beam split

/////////////////////////////////////// End of Changes ///////////////////////////////////////////////
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