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1	Introduction
As a continuation of discussions initiated at previous RAN3 meetings, this paper provides further details on the following aspects:
· Mobility Setting Change enhancements
· Per SSB offset MSC
· Per slice offset MSC
· Resource status reporting enhancements
· Neighbouring cells for resource aggregation
· Load metric on Inactive Users
· Stop request and pause reporting
· Reporting of performance impact

2 Discussion
2.1 Mobility Setting Change enhancements
2.2.1 Per SSB offset MSC
Mobility Setting Change procedure enables an NG-RAN node to negotiate handover trigger settings with a peer NG-RAN node controlling neighbouring cells. The procedure uses non UE-associated signalling and, as such, it applies to all UEs in a cell.
RAN3 has discussed for a few meetings whether and how to enhance this procedure by enabling a per-SSB granularity, and even though this enhanchement is considered beneficial by the majority of companies, no agreement could be reached. As noted in the SoD (R3-216007), some questions have been raised at last meeting. In particular, it should be clarified how Mobility Setting Change would work in case of CHO and whether an early triggering for a selected beam will not cause problems. 
Firstly, we note that already today, a gNB-CU can configure a UE for reporting periodic per-SSB measurements when a mobility event is fulfilled, and consider a cell individual offset to trigger an event (e.g. an A3 event). Once an event in met, UE can periodically reports until the event conditions are fulfilled.
To examplify how per-SSB offsets can be used for MSC, an example is provided below. 
Node 1 controls Cell A, whose coverage is realized with SSB_1 and SSB_2.
Node 2 controls Cell B, whose coverage is realized with SSB_3 and SSB_4. 
Initially all SSB-offset are all set to 0 dB, in particular:
SSB_1_offset = 0 dB, SSB_3_offset = 0 dB
UEs located close to the border between SSB-1 and SSB-3 will report both SSB-1 and SSB-3 to the serving Node (to Node 1 if connected to Node 1, to Node 2 if connected to Node 2).
The handover trigger points follow cell level parameters.
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Later, e.g. due to a increase in load in SSB-1, the Node 1 wants to trigger handover earlier compared to before, a new SSB offset is selected by Node 1. 
gNB-CU of Node 1 can reconfigure UEs that are in SSB-1 and UEs for which no periodic reporting has been triggered (i.e. UEs whose serving SSB is not known) to use a lower cell individual offsets to make sure that handover between source and target SSB is executed at the right point in time.
A Mobility Setting Change can be used to send the new SSB-offset for SSB-1 to Node 2 and propose a new SSB-offset for SSB-3. If Node 2 accepts the proposal, the new SSB-offsets can be the following:
SSB_1_offset = -2 dB, SSB_3_offset = +2 dB
With these new offsets:
- Handover from Cell A to Cell B for UEs covered by SSB-1 and SSB-3 is anticipated
- Handover from Cell B to Cell A for UEs covered by SSB-3 and SSB-1 is delayed

Therefore, we see a benefit in introducing per-SSB offset in MSC procedure, and it will be possible to obtain a shift in handover trigger points in both directions.
In relation to the concern expressed for CHO, we want to highlight that the original goal of MSC is to adjust handover trigger point to support better load balancing decisions, while CHO wants to reduce the risk of handover failures by preparing in advance radio/transport resources in the potential target nodes.
Therefore, there seems to be no connection between CHO and MSC procedure. Legacy MSC procedure has no use in combination with CHO.
Proposal 1: Enable optional per-SSB offset in the XnAP Mobility Setting Change procedure. 

The solution suggested in [1] is heavily impacting F1AP signaling. The DU may be in charge of SSB configuration, but MSC is a mobility setting, which is under the responsibility of the CU. CU has enough knowledge on the serving and neighbours SSBs (from measurements) and therefore has all the information it needs to setup the right offset.
Proposal 2: No F1AP impact is foreseen to enable per-SSB offset in XnAP Mobility Setting Change procedure. 


2.2.2 [bookmark: _Hlk58327856]Per slice offset MSC
 In [3] it has been proposed to support per-slice Mobility Setting Change, including slice specific offset.
From an operator point of view, we understand that there might be an interest to distinguish coverage areas where a certain service is offered, to perform network optimization by means of traffic steering strategies (usually different from network to network). Handover trigger points as defined in Mobility Setting Change procedure are independent from service aspect and the ability to trigger per-service mobility can be realized via implementation without impact on standard procedures. In relation to the specific proposal, we note that different users may be using different slices, and those slices may have different sets of services mapped to them. 
For example: 
· UE1 has slice-1 with service-A and service-B mapped to it; 
· UE2 has two slices, slice-1 with service-A mapped to slice-1; and slice-3 with service-B mapped to slice-3. 
If a per-slice offset would be applied, mobility of service-B for UE1 and mobility of service-B for UE2 will be different. On the other hand, an appropriate implementation can ensure that mobility of service-B for both UE1 and UE2 is the same.
Also, if for the same UE, say UE1 we have different handover trigger points for slice-1 and slice-2, it is unclear what the impact could be on the actual user experience.
Different services can be mapped to the same slice (in the example service-A and service-B for UE1 are mapped to slice-1) and a per-slice handover trigger point will have different impact on the two services. In other words, a per-slice MSC procedure will not protect the most sensitive service.
In conclusion, we think that standard support for per-slice specific offset is not needed. 
Proposal 2: Not use per-Slice offset in the Mobility Setting Change procedure. 


2.2 Resource status reporting enhancements
2.2.1 Neighour cells for resource aggregation
At RAN3#114-e, RAN3 has agreed the following
RAN3 agrees to work on a solution as light as possible for informing about other cells that are relevant to UEs served by a cell and that can be configured as PSCell or SCell for the UE.
Our proposal for the above-mentioned solution includes two steps:
1) Resource Status Reporting Initiation procedure: the requesting node indicates one threshold on CAC for downlink (Minimum Neighbor Cells Composite Available Capacity Downlink) and one threshold on CAC for uplink (Minimum Neighbor Cells Composite Available Capacity Uplink). The thresholds are configurable by the operator according to the wanted optimization strategy.
2) Resource Status Reporting procedure: For a reported cell, include a list of potential neighboring cells for resource aggregation.  

The table below presents a summary of the solution.

	Event-based information

	Procedure: Resource Status Reporting Initiation
	For all cells whose resource status information is requested, also request a per-reported-cell list of potential neighboring cells for resource aggregation.
Indicate to include a neighboring cell in the list of potential neighboring cells for resource aggregation if:
- the CAC level in DL of the neighboring cell is above a minimum level of CAC in DL AND 
- the CAC level in UL of the neighboring cell is above a minimum level of CAC in UL

	Procedure: Resource Status Reporting
	For a reported cell, include a list of potential neighboring cells for resource aggregation. 



Below an example, where Node 1 is the requesting node and Node 2 the reporting node:
Node 1 requests to Node 2 to indicate cells for resource aggregation for each Cells in Node 2.
Cell A in Node 2 has a DL CAC higher than or equal to Minimum Neighbor Cells Composite Available Capacity Downlink AND a level of UL CAC higher than or equal to Minimum Neighbor Cells Composite Available Capacity Uplink. Node 2 reports load information for one of its cells (Cell B) and indicates that cell A is a potential cell for resource aggregation to be used together with Cell B. 
If we consider a Node 2 with 3 cells, Cell A, Cell B and Cell C and for simplicity Minimum Neighbor Cells Composite Available Capacity Downlink = Minimum Neighbor Cells Composite Available Capacity Uplink = 50 we can have a situation as in the table below:



	CAC UL/DL for Cell A
	CAC UL/DL for Cell B
	CAC UL/DL for Cell C
	Cell for which Resource Status information is reported by Node 2
	Reported neighbor cells as potential cells for resource aggregation

	40
	-
	-
	Cell A
	Cell B, Cell C

	-
	60
	-
	Cell B
	Cell C

	-
	-
	80
	Cell C
	Cell B



In the example, the requesting node receives the information that a UE that would be trasferred to Cell A, could potentially use Cell B and Cell C for resource aggregation, while a UE that would be transferred to Cell B could potentially use only Cell C for resource aggregation. 

We note that neighbor cells to be included as potential cells for resource aggregation can in principle belong to the same node reporting the updates as well as to other nodes. For example, as shown in the figure below for an EN-DC scenario, an eNB 2 can report to a neighbor eNB 1 a list of cells controlled by gNB 1 that can be aggregated with cells of gNB 2. 
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The possibility to use the indicated cells for resource aggregation will depend on the traffic dynamics and UE capabilities. Nevertheless, using existing signaling, the requesting node can know the characteristics of the cells indicated for aggregation (during the setup or updates of the interface). In the proposed example above, at X2 setup (or at eNB configuration update), the eNB 1 can receive from eNB 2 characteristics of cells controlled by gNB 1 (e.g. eNB 2 sends to eNB 1 an X2 SETUP REQUEST or an ENB CONFIGURATION UPDATE containing NR Neighbour Information).
Event-based information provides dynamic updates based on resource aggregation opportunities. The node receiving such information knows that, until a new update is received, for a given cell of a neighboring node, other cells with a minimum of available resources are available for resource aggregation.
The final decision w.r.t. resource aggregation after mobility is left to the target node.

Proposal 3: Extend X2AP and XnAP Resource Status Update to report a list of neighbor cells candidates for resource aggregation. A neighbor cell is reported if its CAC in DL and in UL is above a minimum value. 

2.2.2 Load metric on Inactive Users
We would like to further discuss the benefits of reporting the number of Inactive UEs as part of the Resource Status Reporting procedure.
In the scenario shown in the figure below, some UEs are under the coverage of Node 1 and are in RRC Inactive state. Their UE Context is stored by Node 1. Node 1 controls a capacity cell and the corresponding coverage cell is controlled by Node 2. When the capacity cell is active, its coverage area is in overlap with the coverage area of the coverage cell.
Due to an energy saving decision, the capacity cell is shut off. The result is now that Inactive UEs previously under the coverage of the capacity cell are now under the coverage of the coverage cell. If the amount of Inactive UEs is exchanged between Node 1 and Node 2, better load balancing decisions can be taken. For example, in the proposed scenario, Inactive UEs under Node 1 and “moved” to Node 2 can impact signalling processing and radio resources when their connection. 
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Regarding a possible implementation of the proposed metric, we note that RRC Inactive related metrics are already available in TS 38.314, specifically a “Mean number of stored inactive UE contexts” and a “Max number of stored inactive UE contexts”. Therefore, the introduction of the enhancements proposed in RAN3 would be based on measurements already specified by RAN2.
Proposal 4: Introduce a load metric for RRC inactive UEs per cell. Preference is to use the definition in TS 38.314 for mean number of stored inactive UE context.

2.2.3 Stop request and pause reporting
In LTE, a “stop” mechanism for a Cell Reporting Indicator IE can be used to indicate “stop request”, and it works as follows:
· Reporting node sends a RESOURCE STATUS UPDATE message with stop indicator
· Requesting node then initiates a new Resource Status Reporting Initiation procedure removing measurements for the cells for which the stop indicator is received
Relevant procedural text from TS 36.423 clause 8.3.7.2 is reported below: 
If the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the eNB1 should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.
Current NR specification does not contain a similar solution, and we think it would be beneficial, e.g. to address the case where reporting of resources for a cell cannot be provided by the reporting node. 

We also see an opportunity to make NR solution better compared to LTE, by introducing a pause/resume mechanism in the Resource Status Reporting procedure. For example, due to traffic conditions, a RAN node already reporting periodic Resource Status updates, may not be able to perform some cell measurements (or predictions) as requested by a peer node, or may not want to receive incoming traffic due to load balancing. 
A “pause reporting” can be used to indicate that for a certain amount of reporting periods, the requesting node will not receive updated resource status information. The requesting node can maintain the control of the situation and e.g. request a complete stop of the reporting, or just wait until the pause is concluded. The pause can be ended either implicitly (e.g. after a certain amount or reporting periods) or explicitly (e.g. using a “resume reporting”, sent from the reporting RAN node to the requesting RAN node).
Proposal 5: Introduce indications of cell measurements stop, pause and resume in Resource Status Update for NR.


2.2.4 Reporting of Performance impacts
When resource status information is sent via Resource Status Update, the receiver RAN node can understand how load evolves over time in its neighbor nodes. An important piece of information that we think the receiver is not aware of is how much the load currently reported by a neighbor RAN node impacts its performance and ability to serve additional load that could be transferred to it. For example, the performance impact can be represented as a percentage, from 0 to 100, where 0 indicates maximum cell performance, and 100 indicates minimum cell performance.
One example is shown in the figure below. 
In the left part of the figure (status A), Node 2 reports to Node 1 a certain Load status Information (e.g. 50) and a performance impact of 30 (e.g. energy efficiency) associated to the reported load status information. As a result of load balancing action, Node 1 offloads some traffic to Node 2, which then reports a performance impact of 60.
In the right part of the figure (status B), Node 2 reports to Node 1 the same Load status Information as in status A and a performance impact of 60 associated to the reported load status information. As a result of load balancing action, Node 1 offloads a smaller amount of traffic to Node 2 (compared to status A), which then reports to Node 1 a performance impact of 60. 
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Proposal 6: Introduce cell performance impact in Resource Status Reporting procedure.
3 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 XnAP Mobility Setting Change procedure. 
Proposal 2: Not use per-Slice offset in the Mobility Setting Change procedure.
Proposal 3: Extend X2AP and XnAP Resource Status Update to report a list of neighbor cells candidates for resource aggregation. A neighbor cell is reported if its CAC in DL and in UL is above a minimum value. 
Proposal 4: Introduce a load metric for RRC inactive UEs per cell. Preference is to use the definition in TS 38.314 for mean number of stored inactive UE context.
Proposal 5: Introduce indications of cell measurements stop, pause and resume in Resource Status Update for NR.
Proposal 6: RAN3 to discuss introduction of cell performance impact in Resource Status Reporting procedure.

A sample TP mirroring the proposals for XnAP is in Appendix A.
A sample TP mirroring the proposals for X2AP is in [4].
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/////////////////////////////////////// Start Changes ///////////////////////////////////////////////
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Figure 8.4.9.2-1: Mobility Settings Change, successful operation
NG-RAN node1 initiates the procedure by sending the MOBILITY CHANGE REQUEST message to NG-RAN node2.
Upon receipt, NG-RAN node2 shall evaluate if the proposed NG-RAN node2 handover trigger modification may be accepted. If NG-RAN node2 is able to successfully complete the request it shall reply with MOBILITY CHANGE ACKNOWLEDGE message.
If the NG-RAN node1 SSB Offsets IE is included in the MOBILITY CHANGE REQUEST, the NG-RAN node2 should take into account the value of SSB Offset IE for UE measurements received for the SSB Area indicated by the SSB Index IE.
If the NG-RAN node2 Proposed SSB Offsets IE is included in the MOBILITY CHANGE REQUEST, the NG-RAN node2 shall, if supported, evaluate if the proposed value of SSB Offset IE may be accepted for the SSB Area indicated by the SSB Index IE. If NG-RAN node2 is able to successfully complete the request it shall reply with MOBILITY CHANGE ACKNOWLEDGE message.
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Figure 8.4.9.3-1: Mobility Settings Change, unsuccessful operation
If the requested parameter modification is refused by NG-RAN node2, or if NG-RAN node2 is not able to complete the procedure, NG-RAN node2 shall send the MOBILITY CHANGE FAILURE message with the Cause IE set to an appropriate value. NG-RAN node2 may include the Mobility Parameters Modification Range IE in the MOBILITY CHANGE FAILURE message, for example in cases when the proposed change is out of the permitted range.
NG-RAN node2 may include the SSB Offset Modification Range IE in the MOBILITY CHANGE FAILURE message, for example in cases when the proposed change is out of the permitted range.
/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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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; If the cell for which Radio Resource Status 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 Radio Resource Status IE for such cell shall, if supported, include the requested Slice Radio Resource Status Item 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, only taking into account interfaces providing user plane transport.
--	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".
-	the Reported Neighbor Cells List IE, if the seventh bit, "Neighbor Cells Reporting" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
-	the Performance Cost IE, if the eight bit, "Performance Cost" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
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 Minimum Neighbor Cells Composite Available Capacity Downlink IE or the Minimum Neighbor Cells Composite Available Capacity Uplink IE or both are included in the RESOURCE STATUS REQUEST message, NG-RAN node2 shall report in the Reported Neighbor Cells List IE only neighbor cells for which downlink Composite Available Capacity (respectively uplink Composite Available Capacity) are above the MinimumNeighbor Cells Composite Available Capacity Downlink IE value (respectively the Minimum Neighbor Cells Composite Available Capacity Uplink IE value).

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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Figure 8.4.11.2-1: Resource Status Reporting, successful operation
NG-RAN node2 shall report the results of the admitted measurements in RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure.
If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message, including the Cell Reporting Indicator IE set to "stop request" in a Cell Measurement Result Item IE, the NG-RAN node1 shall, if supported, initialize the Resource Status Reporting Initiation procedure to remove all the items of the Cell Measurement Result Item IE. 
If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message, including the Cell Reporting Indicator IE set to "pause" in a Cell Measurement Result Item IE, the NG-RAN node1 should assume that no more measurements will be received for the corresponding cell, until NG-RAN node1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "resume" for the same Cell Measurement Result Item IE.
If the NG-RAN node1 receives the RESOURCE STATUS UPDATE message, including the Reported Neighbor Cells List IE as part of the Cell Measurement Result Item IE, the NG-RAN node1 should consider the cells listed in the Reported Neighbor Cells List IE as candidates for UE configuration with resource aggregation with the cell identified by the Cell ID IE in the Cell Measurement Result Item IE.

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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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,
Seventh Bit = Neighbor Cells Reporting;
Eight Bit = Performance Cost. 
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
	
	–
	

	>> Minimum Neighbor Cells Composite Available Capacity Downlink
	O
	
	INTEGER (0..100)
	Indicate minimum Composite Available Capacity Downlink of neighbor cells for reporting.

	YES
	ignore

	>> Minimum Neighbor Cells Composite Available Capacity Uplink
	O
	
	INTEGER (0..100)
	Indicate minimum Composite Available Capacity Uplink of neighbor cells for reporting.

	YES
	ignore

	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



	Condition
	Explanation

	[bookmark: OLE_LINK10][bookmark: OLE_LINK11]ifRegistrationRequestStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop" or "add".

	ifRegistrationRequestStart
	This IE shall be present if the Registration Request IE is set to the value "start".



	Range bound
	Explanation

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

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.

	maxnoofSliceItems
	Maximum no. of signalled slice support items. Value is 1024.






/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Hlk44419231][bookmark: _Toc44497545][bookmark: _Toc45107933][bookmark: _Toc45901553][bookmark: _Toc51850632][bookmark: _Toc74151367]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
	
	[bookmark: _Hlk44419252]9.2.2.50
	
	–
	

	>>TNL Capacity Indicator
	O
	
	[bookmark: _Hlk44419265]9.2.2.49
	
	–
	

	>>Composite Available Capacity Group
	O
	
	[bookmark: _Hlk44419275]9.2.2.51
	
	–
	

	>>Slice Available Capacity
	O
	
	[bookmark: _Hlk44419292]9.2.2.55
	
	–
	

	>>Number of Active UEs 
	O
	
	[bookmark: _Hlk44419307]9.2.2.62
	
	–-
	

	>> RRC Connections
	O
	
	[bookmark: _Hlk44419316]9.2.2.56
	
	–
	

	>> Inactive UE Contexts
	O
	
	9.2.2.XX
	
	–
	

	>> Reported Neighbor Cells List
	
	0 .. < maxnoofReportedNeighborCells>
	
	List of reported neighbor cells.

	YES
	ignore

	>>> Reported Neighbor Cells Item
	M
	
	
	
	–
	

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

	
	–
	

	>> Cell Reporting Indicator
	O
	
	ENUMERATED (stop request, pause, resume, …)

	
	
	

	>> Performance Cost
	O
	
	INTEGER (0..100)
	Value 0 indicates maximum cell performance, and 100 indicate minimum cell performance.

	
	




	Range bound
	Explanation

	maxnoofReportedNeighborCells
	Maximum no. of  reported neighbor cells  for resource aggregation. Value is 16.





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

[bookmark: _Toc51850633][bookmark: _Toc56693636][bookmark: _Toc64447179][bookmark: _Toc66286673][bookmark: _Toc74151368]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

	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 Offsets
	
	0 .. < maxnoofSSBAreas>
	
	SSB offsets change in NG-RAN node1

	YES
	Ignore

	> NG-RAN node1 SSB Offset Information
	M
	
	SSB Offset Information 
9.2.2.YY

	
	
	

	NG-RAN node2 Proposed SSB Offsets
	
	0 .. < maxnoofSSBAreas>
	
	Proposed SSB offsets change in NG-RAN node2

	YES
	Ignore

	> NG-RAN node2 SSB Offset Information
	M
	
	SSB Offset Information 
9.2.2.YY

	
	
	




	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.




[bookmark: _Toc51850634][bookmark: _Toc56693637][bookmark: _Toc64447180][bookmark: _Toc66286674][bookmark: _Toc74151369]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




[bookmark: _Toc51850635][bookmark: _Toc56693638][bookmark: _Toc64447181][bookmark: _Toc66286675][bookmark: _Toc74151370]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 node2 SSB Offsets Modification Range
	
	0 .. < maxnoofSSBAreas>
	
	
	YES
	Ignore

	> SSB Offsets Modification Range
	M
	
	9.2.2.ZZ
	
	YES
	ignore




	Range bound
	Explanation

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a NG-RAN node cell. Value is 64.





/////////////////////////////////////// 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 Contexts
	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.




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

9.2.2.YY	SSB Offset Information
This IE represents the SSB offset to apply to UE measurements received for an SSB Area identified by an SSB Index.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

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

	> SSB Offset
	M
	
	9.2.2.TT
	



9.2.2.ZZ	SSB Offset Modification Range
The SSB Offset Modification Range IE contains the range of SSB Offset values permitted by the NG-RAN node2 at the moment the MOBILITY CHANGE FAILURE message is sent.

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

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

	> SSB Offset Lower Limit
	M
	
	9.2.2.TT
	

	> SSB Offset Upper Limit
	M
	
	INTEGER 9.2.2.TT
	




9.2.2.TT	SSB Offset
The SSB Offset IE contains the range of possible offsets that an NG-RAN node can apply to UE measurements received for an SSB Area.

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

	SSB Offset RSRP
	M
	
	INTEGER (0..,127)
	SSB Offset for RSRP measurements. This IE is defined in TS 38.331 [18].


	SSB Offset RSRQ
	M
	
	INTEGER (0..,127)
	SSB Offset for RSRQ measurements. This IE is defined in TS 38.331 [18].


	SSB Offset SINR
	M
	
	INTEGER (0..,127)
	SSB Offset for SINR measurements. This IE is defined in TS 38.331 [18].





/////////////////////////////////////// End Changes, ASN.1 changes follow ///////////////////////////////////////////////



	

/////////////////////////////////////// Start of ASN.1 changes///////////////////////////////////////////////
-- 9.3.4	PDU Definitions

	id-ReportCharacteristics,
	id-CellToReport,
	id-ReportingPeriodicity,
	id-CellMeasurementResult,
	id-NG-RANnode1CellID,
	id-NG-RANnode2CellID,
	id-NG-RANnode1MobilityParameters,
	id-NG-RANnode2ProposedMobilityParameters,
	id-MobilityParametersModificationRange,
	id-RACHReportInformation,
	id-IABNodeIndication,
	id-UERadioCapabilityID,
	id-SCGIndicator,
	id-UESpecificDRX,
	id-PDUSessionExpectedUEActivityBehaviour,
	id-MinimumNeighborCellsCACDownlink,
    id-MinimumNeighborCellsCACUplink,
	id-NG-RANnode1SSBOffsets,
	id-NG-RANnode2SSBProposedOffsets,
	id-NG-RANnode2SSBOffsetsModificationRange,

	maxnoofCellsinNG-RANnode,

/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

-- **************************************************************
--
-- RESOURCE STATUS REQUEST
--
-- **************************************************************

ResourceStatusRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{ResourceStatusRequest-IEs}},
	...
}

ResourceStatusRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NGRAN-Node1-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-NGRAN-Node2-Measurement-ID			CRITICALITY ignore	TYPE Measurement-ID					PRESENCE conditional}|
-- This IE shall be present if the Registration Request IE is set to the value "stop", "partial stop" or "add".
	{ ID id-RegistrationRequest					CRITICALITY reject	TYPE RegistrationRequest			PRESENCE mandatory}|
	{ ID id-ReportCharacteristics				CRITICALITY reject	TYPE ReportCharacteristics			PRESENCE conditional}|
-- This IE shall be present if the Registration Request IE is set to the value "start".
	{ ID id-CellToReport						CRITICALITY ignore	TYPE CellToReport					PRESENCE optional}|
	{ ID id-ReportingPeriodicity				CRITICALITY ignore	TYPE ReportingPeriodicity			PRESENCE optional}|,
	{ ID id-MinimumNeighborCellsCACDownlink		CRITICALITY ignore	TYPE CellToReport					PRESENCE optional}|
	{ ID id-MinimumNeighborCellsCACUplink	    CRITICALITY ignore	TYPE CellToReport					PRESENCE optional},
	...
}


/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
-- **************************************************************
--
-- MOBILITY CHANGE REQUEST
--
-- **************************************************************

MobilityChangeRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MobilityChangeRequest-IEs}},
	...
}

MobilityChangeRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NG-RANnode1CellID						CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
[bookmark: OLE_LINK18]	{ ID id-NG-RANnode2CellID							CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-NG-RANnode1MobilityParameters				CRITICALITY reject	TYPE MobilityParametersInformation				PRESENCE optional}|
	{ ID id-NG-RANnode2ProposedMobilityParameters	CRITICALITY reject	TYPE MobilityParametersInformation				PRESENCE optional}|
	{ ID id-Cause										CRITICALITY ignore	TYPE Cause											PRESENCE mandatory}|,
	{ ID id-NG-RANnode1SSBOffsets				CRITICALITY reject	TYPE NG-RANnode1SSBOffsets							PRESENCE optional}|
	{ ID id-NG-RANnode2SSBProposedOffsets		CRITICALITY reject	TYPE NG-RANnode2SSBProposedOffsets				PRESENCE optional},
	...
}


-- **************************************************************
--
-- MOBILITY CHANGE FAILURE
--
-- **************************************************************

MobilityChangeFailure ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MobilityChangeFailure-IEs}},
	...
}

MobilityChangeFailure-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-NG-RANnode1CellID						CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-NG-RANnode2CellID							CRITICALITY reject	TYPE GlobalNG-RANCell-ID							PRESENCE mandatory}|
	{ ID id-Cause									CRITICALITY ignore	TYPE Cause											PRESENCE mandatory}|
	{ ID id-MobilityParametersModificationRange 	CRITICALITY reject	TYPE MobilityParametersModificationRange		PRESENCE optional}|
	{ ID id-CriticalityDiagnostics					CRITICALITY ignore	TYPE CriticalityDiagnostics						PRESENCE optional}|,
	{ ID id-NG-RANnode2SSBOffsetsModificationRange	CRITICALITY reject	TYPE NG-RANnode2SSBOffsetsModificationRange					PRESENCE optional},
	...
}


/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
-- 9.3.5	Information Element definitions


	id-DL-scheduling-PDCCH-CCE-usage,
	id-UL-scheduling-PDCCH-CCE-usage,
	id-SFN-Offset,
	id-QoS-Mapping-Information,
	id-AdditionLocationInformation,
	id-dataForwardingInfoFromTargetE-UTRANnode,
[bookmark: _Hlk89168732]	id-Cause,
	id-InactiveUEContexts,
	id-ReportedNeighborCellsList,
	id-CellReportingIndicator,
	id-PerformanceCost,
	id-NG-RANnode1SSBOffsets,
	id-NG-RANnode2SSBProposedOffsets,
	id-NG-RANnode2SSBOffsetsModificationRange,

	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,

/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
	maxnoofSensorName,
	maxnoofNeighPCIforMDT,
	maxnoofFreqforMDT,
	maxnoofNonAnchorCarrierFreqConfig,
	maxnoofDataForwardingTunneltoE-UTRAN,
	maxnoofReportedNeighborCells

FROM XnAP-Constants


/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

-- C

CellMeasurementResult ::= SEQUENCE (SIZE(1..maxnoofCellsinNG-RANnode)) OF CellMeasurementResult-Item

CellMeasurementResult-Item	::= SEQUENCE {
	cell-ID								GlobalNG-RANCell-ID,
radioResourceStatus					RadioResourceStatus              OPTIONAL,
tNLCapacityIndicator					TNLCapacityIndicator          	 OPTIONAL,
compositeAvailableCapacityGroup  	CompositeAvailableCapacityGroup  OPTIONAL,
sliceAvailableCapacity          	 	SliceAvailableCapacity           OPTIONAL, 
numberofActiveUEs                	NumberofActiveUEs                OPTIONAL,
rRCConnections                   	RRCConnections                   OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { CellMeasurementResult-Item-ExtIEs} }	OPTIONAL,
	...
}


CellMeasurementResult-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	{ID id-InactiveUEContexts				CRITICALITY ignore	EXTENSION InactiveUEContexts				PRESENCE optional}|
	{ID id-ReportedNeighborCellsList		CRITICALITY ignore	EXTENSION ReportedNeighborCells-List		PRESENCE optional}|
	{ID id-CellReportingIndicator			CRITICALITY ignore	EXTENSION CellReportingIndicator			PRESENCE optional}|
	{ID id-PerformanceCost					CRITICALITY ignore	EXTENSION PerformanceCost					PRESENCE optional},
	...
}

CellReportingIndicator	::= ENUMERATED {
	stop-request,
	pause,
	resume,
...
}


/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

-- I

InactiveUEContexts ::= SEQUENCE {
	numberOfStoredInactiveUEContexts	INTEGER (0..1099511627775),
	maxNumberOfStoredInactiveUEContexts	INTEGER (0..1099511627775),
	...
}

/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

-- N

NG-RANnode1SSBOffsets 							::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBOffsetInformation
NG-RANnode2SSBProposedOffsets 					::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBOffsetInformation
NG-RANnode2SSBOffsetsModificationRange 			::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBOffsetModificationRange



/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
-- P

PerformanceCost  ::= INTEGER (0.. 100)

/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
-- R

ReportedNeighborCells-List ::= SEQUENCE (SIZE(1..maxnoofReportedNeighborCells)) OF ReportedNeighborCells-Item

ReportedNeighborCells-Item	::= SEQUENCE {
	cell-ID					GlobalNG-RANCell-ID,
	iE-Extensions			ProtocolExtensionContainer { { ReportedNeighborCells-Item-ExtIEs} }	OPTIONAL,
	...
}

ReportedNeighborCells-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

-- S

SSBOffsetInformation	::= SEQUENCE {
	sSBIndex			INTEGER(0..63),
	sSBOffset			SSBOffset,
	...
}


SSBOffsetModificationRange	::= SEQUENCE {
	sSBIndex				INTEGER(0..63),
	sSBOffsetLowerLimit		SSBOffset,
	sSBOffsetUpperLimit		SSBOffset,
	...
}



SSBOffset	::= 	SEQUENCE {
	sSBOffsetRSRP			INTEGER(0..127),
	sSBOffsetRSRQ			INTEGER(0..127),
	sSBOffsetSINR			INTEGER(0..127),
	...
}


/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////
maxnoofRLCDuplicationstate					INTEGER ::= 3
maxnoofWLANName								INTEGER ::= 4
maxnoofNonAnchorCarrierFreqConfig			INTEGER ::= 15
maxnoofDataForwardingTunneltoE-UTRAN    	INTEGER ::= 256
maxnoofReportedNeighborCells						INTEGER ::= 16
/////////////////////////////////////// Next ASN.1 change ////////////////////////////////////////////////////

id-PDUSessionExpectedUEActivityBehaviour															ProtocolIE-ID ::= 249
id-QoS-Mapping-Information																			ProtocolIE-ID ::= 250
id-AdditionLocationInformation																		ProtocolIE-ID ::= 251
id-dataForwardingInfoFromTargetE-UTRANnode															ProtocolIE-ID ::= 252
id-MinimumNeighborCellsCACDownlink																	ProtocolIE-ID ::= x01
id-MinimumNeighborCellsCACUplink																	ProtocolIE-ID ::= x02
id-InactiveUEContexts																				ProtocolIE-ID ::= x03
id-ReportedNeighborCellsList																		ProtocolIE-ID ::= x04
id-CellReportingIndicator																			ProtocolIE-ID ::= x05
id-PerformanceCost																					ProtocolIE-ID ::= x06
id-NG-RANnode1SSBOffsets																			ProtocolIE-ID ::= x07
id-NG-RANnode2SSBProposedOffsets																	ProtocolIE-ID ::= x08
id-NG-RANnode2SSBOffsetModificationRange															ProtocolIE-ID ::= x09

/////////////////////////////////////// End of ASN.1 changes ////////////////////////////////////////////////////
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