

	
[bookmark: _Hlk527628066]3GPP TSG-RAN WG3 Meeting #114-e	R3-215445
Online, Nov 1st – Nov 11th 2021
		                

Agenda Item:	10.2.1.5
Source:	Ericsson
Title:	(TP for SON BL CR for TS 38.423) MLB enhancements
Document for:	Discussion, Decision
1	Introduction
As a continuation of discussions initiated at previous RAN3 meetings, this paper provides further details on the following aspects:
· Mobility Setting Change procedure enhancements
· Reporting of Neighbor cells for resource aggregation in Resource Status Update
· Load metric for Inactive Users
· Enhanced Load Balancing control mechanism


2	Discussion
2.1. Mobility Setting Change procedure enhancements
The 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 hence it applies to all UEs in a cell.
An NG-RAN node 1 can indicate a change in NG-RAN node 1 configuration for a cell of NG-RAN node 1 and propose a modification of configuration for a cell of NG-RAN node 2. If NG-RAN node 2 acknowledges the proposal the handover trigger points between the two cells is updated. Already today, NG-RAN node 2 shall evaluate whether the handover trigger modification as proposed by NG-RAN node 1 are acceptable or not. If not, NG-RAN node 2 can reply to a MOBILITY CHANGE REQUEST with a MOBILITY CHANGE FAILURE.
Even in the positive scenario, in some deployments the newly agreed handover trigger points may fit well for UEs that are located in a portion of the cells and can be sub-optimal for some other UEs. The situation can be influenced by factors whose impacts can be limited in time (e.g. an object becomes a temporary obstable to the propagation), or more persistent (e.g. corner effects). 
A simple situation is shown in figure below.
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From network planning point of view, it is preferrable for users moving from left to right (Cell A to Cell B) to be covered by Cell A, SSB 1 first and then by Cell B, SSB 3 (e.g. when entering the building). However, due to the actual propagation in the radio channel, sometimes users handed over from Cell A to Cell B end up under the coverage of SSB 2. 
If handover trigger is changed for Cell B, the same shift is applied to both SSB 2 and SSB 3 and the issue can persist, or even new problems can arise (such as too late HOs). 
Observation 1: In some scenario, using SSB offset can enable better and more granular mobility decisions. 

Instead, for this case we think it is better that for those UEs that are placed at the edge of SSB1 and can measure similar levels of coverage for both SSB2 and SSB 3, the handover preparation from Cell A to Cell B would start according to the agreed handover trigger point (according to legacy mechanism), while for those UEs placed at the edge of SSB 1, and receiving SSB 2 “X” dB better than SSB 3, we can apply an negative offset to SSB 2 to postpone a bit the start of handover preparation. Similar reasoning can apply for UE mobility in reverse direction.
With the introduction of per-SSB offset the intention is not to change the measurement configuration and event reporting from the UE. Also, the responsibility for the configuration and the optimization of the SSB is kept at the DU. A RAN node that decides to apply a specific offset between a source and target SSB would simply need to monitor the UE measurements for the serving and target SSB and trigger an HO according to the offset decided.
This is in an alternative approach to what has been proposed in [1], where there is an interaction between DU and CU and the Cell Individual Offset is treated as a function of the serving beam/target beam by the DU. The DU would support the CU in the selection of the RRC parameter values, i.e. according to our understanding, DU provides CU with beam-specific (or beam-group specific) offset to apply to the UE.
With this approach, we would have an impact on UE-associated signalling, while we observe that, even though beam management is responsibility of the DU, the CU can be aware of the SSB beam serving the UE and the neighbor SSB beams, so CU can come up with appropriate level of SSB offset (based on UE measurements) without DU intervention. Overall, it is questionable whether the corresponding increase in complexity justifies a clear benefit compared to a lighter solution.
[bookmark: _Hlk58327856]Proposal 1: Enable optional per-SSB offset in the Mobility Setting Change procedure. 

In [3] it has been proposed to introduce support per-slice Mobility Setting Change, including slice specific offset.
We don’t think this change is needed. As explained above, since Mobility Setting Change procedure impacts handover trigger point independently from service. Different services can be mapped to a single slice, and a per-slice offset will likely have different impact on the different services mapped to the same slice. It is also unclear what the impact could be on actual user experience for those UEs that are using multiple slices, where each slice could have an associated handover trigger point. 
Proposal 2: Not use per-Slice offset in the Mobility Setting Change procedure. 


2.2. Reporting of neighbour cells for resource aggregation in Resource Status Update
Resource Status Update provides load metric information according to an agreed periodicity. Resource aggregation is decided by RRM policies and it is typically acting on a faster time scale compared to load balancing decisions. On the other hand, it would be beneficial to assist load balancing decisions with indications of resource aggregation capability for cells included in resource status reporting. In fact, the node receiving the updates would be able to compare potential candidates for load balancing not only based on load metrics of a reported cell, but also considering potential extra resources that can be used together with the reported cell. 
To limit the signaling impact, while still providing useful information, we suggest that some conditions are considered when sending RESOURCE STATUS UPDATE, in addition to the reporting period. The RESOURCE STATUS UPDATE message would be extended with optional IEs to signal potential neighbor cells for resource aggregation. While RESOURCE STATUS UPDATE can continue to be sent according to the agreed reporting periodicity, information on neighbor cells for resource aggregation will be added only when the conditions are fulfilled.
A possible condition can be associated to a level of CAC. For example, a neighbour cell can be indicated as a potential cell for resource aggregation if its Composite Available Capacity in DL is higher than a minimum threshold for DL or its Composite Available Capacity in DL is higher than a minimum threshold for UL.
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 but also to other nodes. For example, as shown in the figure below in case of EN-DC, 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. We think that this can then cover a scenario like the one described in [2].
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The possibility to effectively use the indicated cells for 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 example proposed above, at X2 setup (or at eNB configuration update), the eNB 1 can become aware of characteristics of cells controlled by gNB 1 (e.g. eNB 2 sends an X2 SETUP REQUEST or an eNB CONFIGURATION UPDATE containing NR Neighbour Information).
Event-based information provides dynamic updates in relation to resource aggregation opportunities. The node receiving such information knows that, until a new update is received, for a given cell of a neighboring node, there are other cells, which have e.g. at least a minimum of available resources, and that can be used for resource aggregation.
The final decision w.r.t. resource aggregation after mobility is left to the target node.
The table below presents a summary of the solution.

	Event-based information

	Procedure: X2/Xn Setup
	Procedure: Resource Status Reporting Initiation
	For one cell: request to report a list of cells that can provide resource aggregation

	Procedure: X2/Xn Configuration Update
	Procedure: Resource Status Reporting
	Event-based reporting. As per Resource Status Reporting Initiation, include neighbor cells that can provide resource aggregation. A condition for aggregation can be that the level of CAC for a neighbor cell is above a minimum value “X” (separately for UL and DL).



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 the CAC in DL/UL is above a minimum value. 

2.3. Load metric for Inactive Users
Here we provide further details on the benefits to report number of inactive UEs.
We note that existing load metrics indicate current use of resources of different types: radio resources, transport resources, status of the connections in a cell, capacity values compared to a total. 
A non-negligible part of the consumption of these resources is affected by the traffic dynamics where UEs transition to and from RRC Inactive state. It is quite often the case that traffic is bursty in nature, e.g. if we consider an end user doing web browsing it is highly probable that his/her device will often transition to and from RRC Inactive. In other words, observing the number of RRC Inactive users and how they vary over time can provide useful information to load balancing decisions, due to the fact that users in RRC Inactive can easily “transform” in connected users, in which case the corresponding load would be measured with the existing load metrics. 
An RRC Inactive user impact both memory and processing resources for a RAN node. An new RRC Connected UE can be sent to Inactive and therefore consumes some memory to keep the UE Context. Also, an RRC Inactive resuming in the same cell will consume signaling processing resources.
In the plot below we compare Inactive capacity against already defined load metrics, e.g. users in Connected mode. Cell A is the source cell for MLB, Cell B and Cell C are two potential target cells for MLB. 
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Cells B and C have similar load, e.g in terms of RRC Connected users. During the time interval marked as “1”, due to high load in Cell A (e.g. high number of RRC Connected users), Cell A wants to transfer some users to another cell. Cell A knows that Cell C has higher capacity in terms of RRC Inactive users compared to Cell B. 
During the time interval marked as “2”, Cell A wants again to transfer some users, but the situation of the potential targets is the opposite, with Cell B reporting higher capacity in terms of RRC Inactive users compared to Cell C. 
If a user in Cell A has gone through many transitions between Inactive to Connected, a similar behavior can be expected in the target cell too. So, it is preferrable to move that user towards the target with higher capacity of Inactive users, i.e. Cell C at time “1”, and Cell B at time “2”.
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.
2.4. Enhance Load Balancing control mechanism
For various reasons, e.g. traffic conditions, a RAN node involved in Resource Status Reporting procedures, may not be able to perform some measurements requested by a peer node or does not want to receive incoming traffic due to load balancing. In LTE, a Cell Reporting Indicator IE can be used to indicate “stop request”, as reported in the text below from TS 36.423 clause 8.3.7.2: 
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 to address the problem. At the same time, there is an opportunity to make the NR solution better compared to LTE. For LTE, we see at least these limitations:
· when eNB1 receives a “stop request”, eNB1 does not receive an indication explaining the reason for the stop and the eNB1 may not be aware of the cause for a long time (in fact only the peer node knows what the problem is)
· if eNB1 is still interested to receive load measurements from the peer node, eNB1 has the only option to try a new request (potentially a number of times, if the situation of overload at the peer node persists) and start the resource status reporting procedure. This has a negative impact in terms of signaling load
Therefore, we propose RAN3 to discuss the following:
- introduce a Cell Reporting Indicator IE in RESOURCE STATUS UPDATE for NR, with the possibility to indicate:
- a “stop request” leading to a behavior for NG-RAN that mirrors the behavior specified for an eNB in LTE. The NG-RAN node 1 receiving a “stop request” in one or more items of the Cell Measurement Result IE should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement.
- a “pause reporting” leading to a new behavior for NG-RAN compared to LTE. The pause indication aims at reducing the signaling due to potentially repeated (re)initiatisation of the Resource Status Reporting Initiation procedure. At same time, when measurements are resumed, they can be provided in a more speedy way. A “pause indication” can be seen as a “stop request” with an extra (implicit) recommendation to the requesting node that the NG-RAN node 2 (sending the pause indication) is not willing to accept an immediate (or fast) reinitialization of Resource Status Reporting Initiation procedure. 
- a “resume reporting”. This is a natural consequence to indicate that NG-RAN node 2 is now “back to normal operation”, and RESOURCE STATUS UPDATE can continue as originally scheduled.
Instead of an explicit “resume reporting”, we could have an “implicity resume” if we use a “pause reporting”, together with an expected number of reporting periods of pause duration. The NG-RAN node 1, in this case, can obtain a more precise indication about the time during which RESOURCE STATUS UPDATE are not expected.
- introduce an optional Cause Value IE in RESOURCE STATUS UPDATE for NR, to indicate reasons for stopping or pausing an ongoing periodic status reporting

Proposal 5: Introduce indications of measurements stop, pause and resume in Resource Status Update for NR.
Proposal 6: Introduce a Cause Value in Resource Status Update for NR to indicate the reason for measurements stop or pause.

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: 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 the CAC in DL/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 measurements stop, pause and resume in Resource Status Update for NR.
Proposal 6: Introduce a Cause Value in Resource Status Update for NR to indicate the reason for measurements stop or pause.

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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Appendix A - Sample TP to XnAP (TS 38.423) for MLB
/////////////////////////////////////// Start Changes ///////////////////////////////////////////////
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This procedure enables an NG-RAN node to negotiate the handover trigger settings with a peer NG-RAN node controlling neighbouring cells.
The procedure uses non UE-associated signalling.
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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 Offset 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 Offset 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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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.
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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".

[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 Minimum Composite Available Capacity Downlink IE or the Minimum 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 Minimum Composite Available Capacity Downlink IE value (respectively the Minimum Composite Available Capacity Uplink IE value).

/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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This procedure is initiated by an NG-RAN node to report the result of measurements admitted by the NG-RAN node following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
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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, which includes 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, which includes 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, which includes 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 candidate 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. 
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

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

	
	–
	

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

	  >>Cause
	O
	
	9.2.3.2
	Indicates the reason for sending Cell Reporting Indicator set to ‘stop request’ or ‘pause’.

	
	




	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
	
	
	SSB Offset Information 
9.2.2.YY
	Configuration change in NG-RAN node1

	YES
	Ignore

	NG-RAN node2 Proposed SSB Offsets
	
	
	SSB Offset Information 
9.2.2.YY
	Proposed configuration change in NG-RAN node2

	YES
	Ignore




	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

	SSB Offsets Modification Range
	O
	
	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 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.




/////////////////////////////////////// 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 Area List
	O
	1 .. < maxnoofSSBAreas>
	
	

	> 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 Area List
	O
	1 .. < maxnoofSSBAreas>
	
	

	> 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 ///////////////////////////////////////////////
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