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1	Introduction
This paper discusses the following aspects of NR MLB:
· Per SSB information in Mobility Setting Change
· Per Cell information on resource aggregation
· Per Slice PRB Utilization
· SUL load reporting
· Inactive UE Context



2	Discussion
2.1. Per SSB information in Mobility Setting Change 
In the current definition of Mobility Setting Change procedure, a gNB can indicate per-cell Mobility Parameters to adjust the handover trigger point towards a cell controlled by a neighbour gNB. 
While mobility decisions are taken based on cell level measurements, a gNB can configure UEs to provide per-cells and per-SSB measurements (e.g. in RRC Measurement Report). 
If a gNB can combine the received per-SSB measurements with a per-SSB offset signalled via Mobility Setting Change procedure, better handover decisions can be taken for individual UEs, as well as a better distribution of load can be achieved across cells and SSB coverage areas.
A relevant use case is exemplified in the figure below.
[image: ]
A UE connected to Cell A (in gNB1) is configured to trigger mobility events towards Cell B (in gNB2) when the measured RSRP of Cell B is better than a threshold (e.g. -90 dBm) and to report cell and SSB beam radio measurements in RRC Measurement Report. Cell B is configured with two SSB beams, SSB 2 and SSB 3. 
In a previous Mobility Setting Change procedure, gNB1 received from gNB2 a per-SSB offset indicating an increase of 4 dB for SSB beam 2 (and 0 dB offset for SSB beam 3). 
When the UE gets in the proximity of SSB beam 2 and when the mobility event is fulfilled, the UE sends a measurement report to gNB1, and it includes radio measurements for cell B (e.g. RSRP=-90 dBm) and radio measurements for SSB beams 2 and 3. As an example: for SSB beam 2: RSRP = -90 dBm, for SSB beam 3: RSRP = -95 dBm.
Without a per-SSB offset in Mobility Setting Change, mobility would be triggered towards Cell B (and, most likely towards the portion of Cell B realized by the strongest beam, SSB beam 2). Instead, gNB 1 considers the received per-SSB offset and waits until the offset for SSB beam 2 is satisfied, namely it waits until the RSRP of SSB 2 reaches -86 dBm (-90dBm + 4dBm offset).
[bookmark: _Hlk58327856]Proposal 1: Enable optional per-SSB offset in the Mobility Setting Change procedure. 
 
2.2. Per Cell information on resource aggregation
To enhance the ability to select optimal targets for MLB, a node controlling cells that can be used in dual connectivity may indicate the potential resource aggregation that can be exploited. An example is shown in the Figure below. 
[image: ]
It would be advantageous to extend the current load information reporting so that, the load reporting of each cell includes a list of cell identifiers for the cells that can be used in CA or in DC with the reported cell. Using the figure above as an example, it would be beneficial for eNB1 to extend the load reporting of the green cell with the list of cell identifiers of the orange cells.
The eNB1 can retrieve the available resources of the orange cells, evaluate the amount of resources that can be aggregated, and use the information to improve the performances of users subject to mobility load balancing.

[bookmark: _Hlk58330183]The table below presents a comparative analysis of two options considered to address the use case.
	Option
	Analysis

	1) Use X2/Xn Setup or Configuration Update procedures
	For each cell for which a configuration is setup or updated, include a list of cell identifiers whose resources can be aggregated with the resources of the cell.
Only information of configured resources can be exchanged, no information is available regarding the actual resource status.

	2) Resource Status Update
	For each cell for which the resource status is reported, include a list of cell identifiers for the cells whose resources can be aggregated with the resources of the cell being reported.
The list of cell identifiers may be added only when certain events are fulfilled, e.g. there is a change of available resources due to capacity reasons (the cell is switched off), or the level of aggregated resources is above or below a certain threshold. 




Proposal 2: Extend X2AP and XnAP signaling for serving cell configuration and serving cell configuration updates with a per-cell list of cell identifiers of cells that can be used for resource aggregation. Alternatively extend Resource Status Update with per-cell reporting of a list of cell identifiers of cells that can be used for resource aggregation. 




2.3. Per Slice PRB load
RAN3 has agreed to enable reporting of PRB related load metric per slice over the F1 and Xn interfaces:
PRB related load metric will be enabled to be reported per slice on F1 and Xn; FFS on details.

As described in TS 28.541, three resource categories can be defined for a slice: (1) shared resources, (2) prioritized resources, (3) dedicated resources (see: Figure 4.3.36-1 Structure of RRMPolicyRatio)
[image: ]
We think that policies related to slice resource partitioning are up to implementation and should not be part of MLB signalling. 
Proposal 3: Information of RRMPolicyRatios for slicing should not be part of MLB signaling. 
During RAN3-111-e an ooption was discussed to report the percentage pf utilized PRBs per S-NSSAI. The justification for reporting the utilised PRBs per slice has been that in this way GBR and non-GBR utilised resources could be reported. 
As a first observation it is not clear why GBR and non-GBR resources should be reported per slice. The RRM PolicyRatios defined by SA5 do not split the resources a slice can access on a per GBR and non-GBR basis, hence there seems to be no value in providing this information.
Moreover, it is unclear how the receiver of the utilised PRBs per slice can understand whether mobility towards a target cell is possible. In fact, in order to deduce the amount of available resources per slice, the receiver would need to receive also the maximum amount of resources available per slice. If we considrer Figure 1, it is not possible to deduce the available resources per slice only by knowing the Resource Utilisation for e.g. Slice A.  In order to deduce the resources available per slice, the resource utilisation per slice should be complemented with the maximum amount of resources per slice, but this would reveal the RRMPolicyRatio for that slice. 
Furthermore, there is substantial design complication in having to indicate whether a PRB is used in a set of resources dedicated to a slice, or shared between slices, or prioritized for a slice. Note e.g. that at different time instances the same slice can access free resources left available by other slices or even use the full set of resources of the cell if no dedicated resources are configured for any slice, as shown in the figure below. 
[image: ]
Figure 1: example of resource allocation between different slices
As an equivalent alternative, which is not subject to the problems above, a potential per-slice PRB load metric may be defined in terms an “percentage of available PRBs” per slice, to be measured on a linear scale with respect to the max cell capacity, following the same principle as Slice Available Capacity Value. For instance, a value of 0 may indicate that none of the potentially available PRBs for the slice are available, while a value 100 may be used to indicate that all the potentially available PRB for the slice are available.
Proposal 4: Per-slice PRB load metric to be defined in terms of percentage of available PRBs per slice. 

2.4. SUL load reporting
At RAN3#111-e meeting, the SUL load reporting has been discussed and RAN3 agreed that: 
The currently reported UL information covers “both normal UL and SUL”
In our opionion, adding SUL load reporting to the metrics used for Load Balancing does not provide a tangible advantage compared to the present situation.
The reason is that, the target node of a Load Balancing action is the node that decides whether an incoming UE, moving towards one of its cells for load balancing reasons, is in range of SUL coverage and whether it will be served by NUL or SUL. It needs to be pointed out that the source node does not even know if SUL coverage is available for a UE moving to a target cell.
The target node can take a decision on whether to serve an incoming UE with NUL or SUL, based on information unknown at the source, in particular:
· SUL load
· SUL coverage
· criteria (e.g. a minimum level of SUL coverage), used to discriminate between NUL or SUL (e.g. the UE will be served by SUL if the RSRP level is below -90 dBm). 
In other words, in order to make a proper decision at the source concerning a load balancing action towards a NUL cell or a SUL cell, the source node would need to know target node information related to SUL load, SUL coverage, and criteria (e.g. a minimum level of coverage) used by the target to assign the UE to SUL.
We think that this information should be implementation specific and does not need to be captured in the standard.
We also think that only adding part of this information (the SUL load) will not provide a concrete advantage compared to the information available today, since the source will not be able to know what the target node will do (or at least, what the target node most likely decides to do). 

Proposal 5: Not use SUL load reporting for Mobility Load Balancing. 

2.5. Inactive Users
[bookmark: _Hlk70775731]The current load balancing procedures do not consider UEs in RRC Inactive. For example, the current load metric “RRC Connections” only refers to UEs in RRC_CONNECTED mode, as reported below from TS 38.423 v16.5.0. 
[bookmark: OLE_LINK15][bookmark: _Toc44497644][bookmark: _Toc45108032][bookmark: _Toc45901652][bookmark: _Toc51850732][bookmark: _Toc56693735][bookmark: _Toc64447278][bookmark: _Toc66286772]9.2.2.56	RRC Connections
The RRC Connections IE indicates the overall status of RRC connections per cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of RRC Connections
	M
	
	9.2.2.57
	

	Available RRC Connection Capacity Value
	M
	
	9.2.2.58
	



[bookmark: _Hlk44423724][bookmark: _Toc44497645][bookmark: _Toc45108033][bookmark: _Toc45901653][bookmark: _Toc51850733][bookmark: _Toc56693736][bookmark: _Toc64447279][bookmark: _Toc66286773]9.2.2.57	Number of RRC Connections
The Number of RRC Connections IE indicates the absolute number of UEs in RRC_CONNECTED mode.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of RRC Connections
	M
	
	INTEGER (1..65536,...)
	



[bookmark: _Hlk44423737][bookmark: _Toc44497646][bookmark: _Toc45108034][bookmark: _Toc45901654][bookmark: _Toc51850734][bookmark: _Toc56693737][bookmark: _Toc64447280][bookmark: _Toc66286774]9.2.2.58	Available RRC Connection Capacity Value
The Available RRC Connection Capacity Value IE indicates the residual percentage of the number of RRC connections, relative to the maximum number of RRC connections supported by the cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Available RRC Connection Capacity Value
	M
	
	INTEGER (0..100)
	Value 0 indicates no available capacity, and 100 indicates maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.



Observation 1: Current load metrics does not consider UEs in RRC_INACTIVE mode. 

Based on the available information, a source NG-RAN node can decide to transfer some UEs to a target NG-RAN node for Load Balancing reasons, without considering the potential impacts described below.  In the example shown in the following figure, gNB B transfers some UEs to gNB A and we can observe the following effects:
· Inactive UEs whose Context is stored in gNB A will experience problem at resume, due to the extra load added by the incoming UEs (in connected mode) from gNB B
· gNB B is not aware of the available capacity for Inactive users of gNB A. The consequence is that, for UEs transferred from gNB B to gNB A, that gNB A will not be able to release those UEs to Inactive.

[image: ]
Instead, if two nodes exchange the load due to Inactive users (in terms of a measure of the stored inactive UE contexts) the Load Balancing actions triggered by a NG-RAN node can take into account the effects described above. In the proposed example, gNB B will trigger Load Balancing actions towards gNB C isntead of gNB A.

[image: ]
   
Regarding a possible implementation of the proposed metric, TS 38.314 defines two measurements for RRC_INACTIVE, a “Mean number of stored inactive UE contexts” and a “Max number of stored inactive UE contexts”. We prefer to consider the “Mean number of stored inactive UE contexts” as it is more in line with the other metrics, in particular the “Number of Active UEs”, also considering a “Mean” number.

Proposal 6: Introduce a load metric for UEs in RRC Inactive per node. Preference is to use the definition in TS 38.314 for mean number of stored inactive UE context.



Conclusions
In this paper a number of aspects left open for discussion for MLB have been tackled.
The following proposals were brought forward:
Proposal 1: Enable optional per-SSB offset in the Mobility Setting Change procedure. 
Proposal 2: Extend X2AP and XnAP signaling for serving cell configuration and serving cell configuration updates with a per-cell list of cell identifiers of cells that can be used for resource aggregation. Alternatively extend Resource Status Update with per-cell reporting of a list of cell identifiers of cells that can be used for resource aggregation. 
Proposal 3: Information of RRMPolicyRatios for slicing should not be part of MLB signaling. 
Proposal 4: Per-slice PRB load metric to be defined in terms of percentage of available PRBs per slice. 
Proposal 5: Not use SUL load reporting for Mobility Load Balancing. 
Proposal 6: Introduce a load metric for UEs in RRC Inactive per node. Preference is to use the definition in TS 38.314 for mean number of stored inactive UE context.

A sample TP mirroring the proposals for XnAP is in Appendix A.
A sample TP mirroring the proposals for X2AP is in [1].

[bookmark: _In-sequence_SDU_delivery]References
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Appendix A - Sample TP to XnAP (TS 38.423) for MLB

/////////////////////////////////////// Start Changes ///////////////////////////////////////////////
[bookmark: _Toc20955146][bookmark: _Toc29991341][bookmark: _Toc36555741][bookmark: _Toc44497419][bookmark: _Toc45107807][bookmark: _Toc45901427][bookmark: _Toc51850506][bookmark: _Toc56693509][bookmark: _Toc64447052][bookmark: _Toc66286546]8.4.1	Xn Setup
[bookmark: _Toc20955147][bookmark: _Toc29991342][bookmark: _Toc36555742][bookmark: _Toc44497420][bookmark: _Toc45107808][bookmark: _Toc45901428][bookmark: _Toc51850507][bookmark: _Toc56693510][bookmark: _Toc64447053][bookmark: _Toc66286547]8.4.1.1	General
The purpose of the Xn Setup procedure is to exchange application level configuration data needed for two NG-RAN nodes to interoperate correctly over the Xn-C interface. 
NOTE 1:	If Xn-C signalling transport is shared among multiple Xn-C interface instances, one Xn Setup procedure is issued per Xn-C interface instance to be setup, i.e. several Xn Setup procedures may be issued via the same TNL association after that TNL association has become operational. 
NOTE 2:	Exchange 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: _Toc20955148][bookmark: _Toc29991343][bookmark: _Toc36555743][bookmark: _Toc44497421][bookmark: _Toc45107809][bookmark: _Toc45901429][bookmark: _Toc51850508][bookmark: _Toc56693511][bookmark: _Toc64447054][bookmark: _Toc66286548]8.4.1.2	Successful Operation


Figure 8.4.1.2: Xn Setup, successful operation
The NG-RAN node1 initiates the procedure by sending the XN SETUP REQUEST message to the candidate NG-RAN node2. The candidate NG-RAN node2 replies with the XN SETUP RESPONSE message.
The AMF Region Information IE in the XN SETUP REQUEST message shall contain a complete list of Global AMF Region IDs to which the NG-RAN node1 belongs. The AMF Region Information IE in the XN SETUP RESPONSE message shall contain a complete list of Global AMF Region IDs to which the NG-RAN node2 belongs.
The List of Served Cells NR IE and the List of Served Cells E-UTRA IE, if contained in the XN SETUP REQUEST message, shall contain a complete list of cells served by NG-RAN node1 or, if supported, a partial list of served cells together with the Partial List Indicator IE. The List of Served Cells NR IE and the List of Served Cells E-UTRA IE, if contained in the XN SETUP RESPONSE message, shall contain a complete list of cells served by NG-RAN node2 or, if supported, a partial list of served cells together with the Partial List Indicator IE.
If Supplementary Uplink is configured at the NG-RAN node1, the NG-RAN node1 shall include in the XN SETUP REQUEST message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.
If Supplementary Uplink is configured at the NG-RAN node2, the candidate NG-RAN node2 shall include in the XN SETUP RESPONSE message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.
If the NG-RAN node1 is an ng-eNB, it may include the Protected E-UTRA Resource Indication IE into the XN SETUP REQUEST. If the XN SETUP REQUEST sent by an ng-eNB contains the Protected E-UTRA Resource Indication 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, 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.
[bookmark: _Hlk8867592]In case of network sharing with multiple cell ID broadcast with shared Xn-C signalling transport, as specified in TS 38.300 [9], the XN SETUP REQUEST message and the XN SETUP RESPONSE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
If the Intended TDD DL-UL Configuration NR IE is included in the XN SETUP REQUEST or XN SETUP RESPONSE message, the receiving NG-RAN node should take this information into account for cross-link interference management and/or NR-DC power coordination with the sending NG-RAN node. The receiving NG-RAN node shall consider the received Intended TDD DL-UL Configuration NR IE content valid until reception of an update of the IE for the same cell(s).
If the TNL Configuration Info IE is contained in the XN SETUP REQUEST message, the NG-RAN node2 shall, if supported, take this IE into account for IPSec establishment.
If the TNL Configuration Info IE is contained in the XN SETUP RESPONSE message, the NG-RAN node1 shall, if supported, take this IE into account for IPSec establishment.
[bookmark: OLE_LINK55]If the Partial List Indicator NR IE or the Partial List Indicator NR IE is set to "partial" in the XN SETUP REQUEST message the candidate NG-RAN node2 shall, if supported, assume that the List of Served Cells NR IE or the List of Served Cells E-UTRA IE in the XN SETUP REQUEST message includes a partial list of cells.
If the Partial List Indicator NR IE or the Partial List Indicator NR IE is set to "partial" in the XN SETUP RESPONSE message from the candidate NG-RAN node2, the NG-RAN node1 shall, if supported, assume that the List of Served Cells NR IE or the List of Served Cells E-UTRA IE in the XN SETUP RESPONSE message includes a partial list of cells.
[bookmark: OLE_LINK54]If the Cell and Capacity Assistance Information NR IE or the Cell and Capacity Assistance Information E-UTRA IE is present in the XN SETUP REQUEST message the candidate NG-RAN node2 shall, if supported, use it when generating the list of NG-RAN served cell information to include in the XN SETUP RESPONSE message.
[bookmark: _Hlk25251449]If the Cell and Capacity Assistance Information NR IE or the Cell and Capacity Assistance Information E-UTRA IE is present in the XN SETUP RESPONSE 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.
If the CSI-RS Transmission Indication IE is contained in the XN SETUP REQUEST message, the NG-RAN node2 shall, if supported, take this IE into account for neighbour cell’s CSI-RS measurement.
If the CSI-RS Transmission Indication IE in the XN SETUP RESPONSE message, the NG-RAN node1 shall, if supported, take this IE into account for neighbour cell’s CSI-RS measurement.
The initiating NG-RAN node1 may include the PRACH Configuration IE (for served E-UTRA cells) or the NR Cell PRACH Configuration IE (for served NR cells) or the NPRACH Configuration IE (for served NB-IoT cells) in the XN SETUP REQUEST message. The candidate NG-RAN node2 may also include the PRACH Configuration IE (for served E-UTRA cells) or NR Cell PRACH Configuration IE (for served NR cells) or the NPRACH Configuration IE (for served NB-IoT cells) in the XN SETUP RESPONSE message. The NG-RAN node receiving the IE may use this information for RACH optimisation.
The XN SETUP REQUEST message may contain for each cell served by NG-RAN node1 NPN related broadcast information. The XN SETUP RESPONSE message may contain for each cell served by NG-RAN node2 NPN related broadcast information.
If the SFN Offset IE is included in the XN SETUP REQUEST or XN SETUP RESPONSE message, the receiving NG-RAN node shall, if supported, use this information to deduce the SFN0 time offset of the reported cell.The receiving NG-RAN node shall consider the received SFN Offset IE content valid until reception of an update of the IE for the same cell(s).
The XN SETUP REQUEST message may contain for each cell served by NG-RAN node1 candidate cells for UE configuration with resource aggregation (e.g. via DC or CA) in the Cell aggregation list IE as part of the Served Cell Information NR IE. 
The XN SETUP RESPONSE message may contain for each cell served by NG-RAN node2 candidate cells for UE configuration with resource aggregation (e.g. via DC or CA) in the Cell aggregation list IE as part of the Served Cell Information NR IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Toc20955151][bookmark: _Toc29991346][bookmark: _Toc36555746][bookmark: _Toc44497424][bookmark: _Toc45107812][bookmark: _Toc45901432][bookmark: _Toc51850511][bookmark: _Toc56693514][bookmark: _Toc64447057][bookmark: _Toc66286551]8.4.2	NG-RAN node Configuration Update
[bookmark: _Toc20955152][bookmark: _Toc29991347][bookmark: _Toc36555747][bookmark: _Toc44497425][bookmark: _Toc45107813][bookmark: _Toc45901433][bookmark: _Toc51850512][bookmark: _Toc56693515][bookmark: _Toc64447058][bookmark: _Toc66286552]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][bookmark: _Toc51850513][bookmark: _Toc56693516][bookmark: _Toc64447059][bookmark: _Toc66286553]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 E-UTRA IE is present, the NG-RAN node2 shall, if supported, use it to generate the Served E-UTRA 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]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.
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.
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.
The NG-RAN NODE CONFIGURATION UPDATE message may contain for each cell served by NG-RAN node1 candidate cells for UE configuration with resource aggregation (e.g. via DC or CA) in the Cell aggregation list IE as part of the Served Cell Information NR IE. 
The NG-RAN NODE CONFIGURATION UPDATE ACKNOWLEDGE message may contain for each cell served by NG-RAN node2 candidate cells for UE configuration with resource aggregation (e.g. via DC or CA) in the Cell aggregation list IE as part of the Served Cell Information NR IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Hlk44418792][bookmark: _Toc44497464][bookmark: _Toc45107852][bookmark: _Toc45901472][bookmark: _Toc51850551][bookmark: _Toc56693554][bookmark: _Toc64447097][bookmark: _Toc66286591]8.4.10	Resource Status Reporting Initiation
[bookmark: _Toc44497465][bookmark: _Toc45107853][bookmark: _Toc45901473][bookmark: _Toc51850552][bookmark: _Toc56693555][bookmark: _Toc64447098][bookmark: _Toc66286592]8.4.10.1	General
This procedure is used by an NG-RAN node to request the reporting of load measurements to another NG-RAN node.
The procedure uses non UE-associated signalling.
[bookmark: _Toc44497466][bookmark: _Toc45107854][bookmark: _Toc45901474][bookmark: _Toc51850553][bookmark: _Toc56693556][bookmark: _Toc64447099][bookmark: _Toc66286593]8.4.10.2	Successful Operation


Figure 8.4.10.2-1: Resource Status Reporting Initiation, successful operation
NG-RAN node1 initiates the procedure by sending the RESOURCE STATUS REQUEST message to NG-RAN node2 to start a measurement, stop a measurement or add cells to report for a measurement. Upon receipt, NG-RAN node2:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells measurements and terminate the reporting in case the Registration Request 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 Registration Request IE is set to "add". If measurements are already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to "start" in the RESOURCE STATUS REQUEST message and the Report Characteristics IE indicates cell specific measurements, the Cell To Report List IE shall be included.
If Registration Request IE is set to "add" in the RESOURCE STATUS REQUEST message, the Cell To Report List IE shall be included.
If NG-RAN node2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by NG-RAN node1 and respond with the RESOURCE STATUS RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects NG-RAN node2 shall perform measurements on. For each cell, NG-RAN node2 shall include in the RESOURCE STATUS UPDATE message:
-	the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If NG-RAN node2 is a gNB and if the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall include the requested SSB Area Radio Resource Status List IE; 
-	the TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". The received TNL Capacity Indicator IE represents the lowest TNL capacity available for the cell.
-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1". If the Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If NG-RAN node2 is a gNB and if the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB, the Composite Available Capacity Group IE for such cell shall include the SSB Area Capacity Value List for all SSB areas supported by the cell, providing the SSB area capacity with respect to the Cell Capacity Class Value. If the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE.
If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Slice Available Capacity IE for such cell shall include the requested Slice Available Capacity Value Downlink IE and Slice Available Capacity Value Uplink IE, providing the slice capacity with respect to the Cell Capacity Class Value.
- 	the Number of Active UEs IE, if the fourth bit, "Number of Active UEs" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1";
-	the RRC Connections IE, if the fifth bit, "RRC Connections" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
-	the Inactive UE Contexts IE, if the sixth bit, "Inactive UE Contexts" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".

[bookmark: _Hlk59025721]If the Reporting Periodicity IE in the RESOURCE STATUS REQUEST is present, this indicates the periodicity for the reporting of periodic measurements. the NG-RAN node2 shall report only once, unless otherwise requested within the Reporting Periodicity IE.
If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message, which includes the Resource aggregation list IE as part of the Cell Measurement Result Item IE, the NG-RAN node1 should consider the cells listed in the Resource aggregation list IE as candidate for UE configuration with resource aggregation (e.g. via DC or CA) with the cell identified by the Cell ID IE in the Cell Measurement Result Item IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
9.1.3.18	RESOURCE STATUS REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate 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
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,
add, …)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the NG-RAN node2 is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit =Number of Active UEs, 
Fifth Bit =RRC connections 
Sixth Bit = Inactive UE Contexts. 
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>
	
	
	–
	

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

	
	–
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	–
	

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	–
	

	>>>>SSB-Index
	M
	
	INTEGER (0..,63..)
	
	–
	

	>>Slice To Report List
	
	0..1
	
	S-NSSAI list to which the request applies. 
	–
	

	>>>Slice To Report Item
	
	1 .. < maxnoofBPLMNs >
	
	
	–
	

	>>>>PLMN Identity
	M
	
	9.3.1.14
	Broadcast PLMN
	–
	

	>>>>S-NSSAI List 
	
	1
	
	
	–
	

	>>>>>S-NSSAI Item
	
	1 .. < maxnoofSliceItems>
	
	
	–
	

	>>>>>>S-NSSAI
	M
	
	S-NSSAI
9.3.1.38
	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Capacity Ind Periodic, Composite Available Capacity Periodic. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore





/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Toc56693635][bookmark: _Toc64447178][bookmark: _Toc66286672]9.1.3.21	RESOURCE STATUS UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of 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

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. < maxnoofCellsinNG-RANnode >
	
	
	YES
	ignore

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

	
	–
	

	>>Radio Resource Status 
	O
	
	9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	9.2.2.62
	
	–-
	

	>> RRC Connections
	O
	
	9.2.2.56
	
	–
	

	>>Resource aggregation list
	O
	
	
	
	YES
	ignore

	>>> Resource aggregation item
	
	1 .. < maxnoofCellsAggregated>
	
	This IE indicates a list of cells with which resource aggregation may be configured
	
	

	>>>> NG-RAN Cell Identify
	
	
	9.2.2.9
	
	
	

	>> Inactive UE Contexts
	O
	
	9.2.2.XX
	
	–
	



	Range bound
	Explanation

	maxnoofCellsinNG-RANnode
	Maximum no. cells that can be served by a NG-RAN node. Value is 16384.





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


[bookmark: _Toc14207736][bookmark: _Toc44497546][bookmark: _Toc45107934][bookmark: _Toc45901554]9.1.3.22	MOBILITY CHANGE REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate adaptation of mobility parameters.
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 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	[bookmark: OLE_LINK14]NG-RAN node1 Mobility Parameters
	O
	
	Mobility Parameters Information 9.2.2.60
	Configuration change in NG-RAN node1 cell
	YES
	ignore

	NG-RAN node2 Proposed Mobility Parameters
	M
	
	Mobility Parameters Information 9.2.2.60
	Proposed configuration change in NG-RAN node2 cell
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	Reject

	NG-RAN node1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	This IE represents the list of SSB areas within the NG-RAN node1 Cell ID for which the NG-RAN node1 Mobility Parameters are applied
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	This IE represents the list of SSB areas within the NG-RAN node2 Cell ID for which the NG-RAN node2 Mobility Parameters are applied
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	




[bookmark: _Hlk44419382][bookmark: _Toc14207737][bookmark: _Toc44497547][bookmark: _Toc45107935][bookmark: _Toc45901555]9.1.3.23	MOBILITY CHANGE ACKNOWLEDGE
This message is sent by NG-RAN node2 to indicate to NG-RAN node1 that Proposed Mobility Parameters proposed by NG-RAN node1 were accepted.
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 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.2
	
	YES
	Ignore

	NG-RAN node1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	





[bookmark: _Hlk44419432][bookmark: _Toc14207738][bookmark: _Toc44497548][bookmark: _Toc45107936][bookmark: _Toc45901556]9.1.3.24	MOBILITY CHANGE FAILURE
This message is sent by the NG-RAN node2 to indicate to NG-RAN node1 that Proposed Mobility Parameters proposed by NG-RAN node1 were refused.
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 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	ignore

	NG-RAN node2 Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore

	Mobility Parameters Modification Range
	O
	
	9.2.2.61
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.2
	
	YES
	Ignore

	NG-RAN node1 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	

	NG-RAN node2 SSB ID List
	O
	1 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB-Index
	
	
	INTEGER (0..,63..)
	
	
	






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

[bookmark: _Toc56693689][bookmark: _Toc64447232][bookmark: _Toc66286726]9.2.2.11	Served Cell Information NR
This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID
	–
	

	NR CGI
	M
	
	9.2.2.7
	
	–
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code
	–
	

	RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info
9.2.2.19
	
	–
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info
9.2.2.19
	
	–
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.2.20
	
	–
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.2.20
	
	–
	

	>>>UL Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the UL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>>>DL Carrier List
	O
	
	NR Carrier List
9.2.2.63
	If included, the DL Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	

	>>>Frequency Info
	M
	
	NR Frequency Info
9.2.2.19
	
	–
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.2.20
	
	–
	

	>>>Intended TDD DL-UL Configuration NR
	O
	
	9.2.2.40
	
	YES
	ignore

	>>>TDD UL-DL Configuration Common NR 
	O
	
	OCTET STRING
	The tdd-UL-DL-ConfigurationCommon as defined in TS 38.331 [10]
	YES
	ignore

	>>>Carrier List 
	O
	
	NR Carrier List
9.2.2.63
	If included, the Transmission Bandwidth IE shall be ignored.
	YES
	ignore

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the served cell, as defined in TS 38.331 [10].
	–
	

	Connectivity Support
	M
	
	9.2.2.28
	
	–
	

	Broadcast PLMN Identity Info List NR
	
	0..<maxnoofBPLMNs>
	
	This IE corresponds to the PLMN-IdentityInfoList IE and the NPN-IdentityInfoList IE (if available) in SIB1 as specified in TS 38.331 [8]. All PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE and NPN identities and associated information contained in the NPN-IdentityInfoList IE (if available) are included and provided in the same order as broadcast in SIB1.
NOTE: In case of NPN-only cell, the PLMN Identities and associated information contained in the PLMN-IdentityInfoList IE are not included.
	YES
	ignore

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity IE.
	–
	

	>>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	>TAC
	M
	
	9.2.2.5
	
	–
	

	>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	
	–
	

	>RANAC
	O
	
	RAN Area Code
9.2.2.6
	
	–
	

	>Configured TAC Indication
	O
	
	9.2.2.39a
	NOTE: This IE is associated with the TAC in the Broadcast PLMN Identity Info List NR IE
	YES
	ignore

	>NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the Broadcast PLMN Identity Info List NR IE is ignored.
	YES
	reject

	Configured TAC Indication
	O
	
	9.2.2.39a
	NOTE: This IE is associated with the TAC on top-level of the Served Cell Information NR IE
	YES
	ignore

	NPN Broadcast Information
	O
	
	9.2.2.71
	If this IE is included the content of the Broadcast PLMNs IE in the top Served Cell Information NR IE is ignored.
	YES
	reject

	SSB Positions In Burst
	O
	
	9.2.2.64
	
	YES
	ignore

	NR Cell PRACH Configuration
	O
	
	OCTET STRING
	Containing 9.3.1.139 NR Cell PRACH Configuration as of TS 38.473 [41].
	YES
	ignore

	CSI-RS Transmission Indication
	O
	
	ENUMERATED (activated, deactivated, ...)
	This IE indicates the CSI-RS transmission status of the given cell.
	YES
	ignore

	SFN Offset
	O
	
	9.2.2.75
	
	YES
	Ignore

	Cell Aggregation List
	O
	
	
	
	YES
	Ignore

	> Aggregation Item
	
	1 .. < maxnoofCellsAggregated>
	
	This IE indicates a list of cells with which resource aggregation may be configured
	
	

	>> Target Cell ID
	
	
	NG-RAN Cell Identity
9.2.2.9
	
	
	



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of broadcast PLMNs by a cell. Value is 12.



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

9.2.2.XX	Inactive UE Contexts
The Inactive UE Context IE indicates the overall status of stored Inactive UE Context per cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Number of Stored Inactive UE Context
	M
	
	INTEGER (0.. 240 -1)
	Mean number of stored inactive UE contexts as defined in TS 38.314 [42].

	Maximum Number of Stored Inactive UE Contexts
	M
	
	INTEGER (1.. 240 -1)
	Maximum number of stored inactive UE contexts supported by the cell.





/////////////////////////////////////// End Changes ///////////////////////////////////////////////
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