[bookmark: _Hlk527628066]3GPP TSG-RAN WG3 Meeting #115-e	R3-222068
Online,  Feb 21st 2022 - March 3rd 2022
		                

Agenda Item:	10.2.1.5
Source:	Ericsson
Title:	(TP for SON BL CR for TS 38.423, TS 36.423) 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 enhancements
· Per SSB offset MSC
· Per slice offset MSC
· Resource status reporting enhancements
· Neighbouring cells for resource aggregation
· Partial stop of reporting

2 Discussion
2.1 Mobility Setting Change enhancements
2.2.1 Per SSB offset MSC
It has been discussed for a few meetings whether it can be agreed to improve the Mobility Setting Change procedure introducing per-SSB granularity. 
In Conditional Handover, radio resources are prepared in advance in candidate target nodes, and the issue that this procedure tries to address are the risk for handover failures. CHO is indeed a form of handover, but the purpose is different from the goal of MSC procedure which is to support better load balancing decisions. Of course, this does not preclude that in a specific implementation, an association is made between the two functionalities, but we think that the MSC procedure as such should maintain its original purpose. 
Also, we prefer that an improvement of the MSC procedure will not cause additional impacts in F1 signaling, particularly on UE-associated procedure. 
We think that adding per-SSB offset to the MSC procedure provides the necessary tool for a finer granularity in the adjustment of the handover trigger points. it is the target node to select the beam serving the UE in the target cell, not the source cell. 
The handover decision remains at cell level, and the source node has the opportunity to consider potential impact of the load at SSB level. SSB offset will be optional, and in any case, as in the already existing mechanism for negotiating the mobility parameters between peer nodes, the proposed changes for SSB-offset can be refused.
In the example below we show that a shift in handover trigger points is possible in both directions.
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

In the BL CR for XnAP we have already agreed that NG-RAN node 1 informs NG-RAN node 2 of the configuration changes at NG-RAN node 1 (using the NG-RAN node1 SSB Offsets IE) and proposes per-SSB offset to the NG-RAN node 2 (using the NG-RAN node2 Proposed SSB Offsets IE). The NG-RAN node 2 can refuse the proposed per-SSB offsets and indicate alternative values to NG-RAN node 1 (with SSB Offsets Modification Range IE). What is remaining is to solve an FFS on how to represent the per-SSB offsets. 
We propose to reuse the same approach as the one used for cell level parameter affecting the Handover Trigger, i.e. Handover Trigger Change, Handover Trigger Upper Limit Change and Handover Trigger Lower Limit Change and to encode a per-SSB offset as a relative value to the Handover Trigger, in a range (-20,... 20) dB.  

Proposal 1: Enable optional per-SSB offset in the XnAP Mobility Setting Change procedure and encode per-SSB offsets as relative value to Handover Trigger. 

2.2.2 [bookmark: _Hlk58327856]Per slice offset MSC
It has been discussed for a few meetings a proposal for introducing per-slice specific offset in Mobility Setting Change.
We provided already some reflections to justify why, in our opinion, this type of support is not needed in the standard. There are two points would like to bring in the discussion on the topic at this meeting.
In the figure below we exemplify a scenario where 4 different UEs using different combination of S-NSSAIs and services are located at the border between two cells. Source cells is operating at frequency F1, the potential target cell is operating at frequency F2. The operator would like to steer the traffic in a way that different services (X, Y, Z) are handled differently in F1 and F2 (e.g. it is preferred that users with service Y go/remain in F2 if possible). This is what in the figure is called “service prioritization”. At same time, we consider the slice dimension, and we se that for each frequency layer, there will be an ordered (prioritized) list of S-NSSAI. A user can run multiple slices, but to make the example a bit easier to follow, we assume that only one slice (S-NSSAI) is currently used per UE.
Already in this “simplified” example, we can recognize 4 different situations:
· for UE1, mobility trigger points according to the ordered list of S-NSSAI  of source node can apply and are aligned with service “whishes” in F2
· for UE2, mobility trigger points according to the ordered list of S-NSSAI  of source node can apply, but target has a different service “wishes”, and QoS of services X (and Z) in F2 can suffer due to handing over “unprioritized” service Z
· for UE3, mobility trigger points according to the ordered list of S-NSSAI  of source node can apply, but target would have to accept service Z. Impact on  QoS of services X, Y (and Z) does not seem to follow operator wishes
· for UE4 mobility trigger points according to the ordered list of S-NSSAIs of source node do not apply
It is intuitive to realize that the situation is only getting more complicated if more slices are used per UE. In general, a per-slice MSC procedure can fail to protect the most sensitive services.
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In addition to the above consideration, as discussed during the last meeting, the priorization between slices can be different between nodes (the ordered lists of S-NSSAIs in the figure above). To harmonize the slice prioritization between gNBs would require some coordination, e.g. via OAM. But this seems to contradict the work ongoing in SA2 and RAN2 on slice priorities, wheren slice priority at RAN is received from CN. In any case, the discussion in the other WGs is not settled, so we think it cannot be concluded in RAN3 either. 
In conclusion, we prefer to not support per-slice enhancement in MSC for now. 
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-bis-e, RAN3 has agreed the following
RAN3 will enable appending CAC from cells that may possibly be aggregated with the reporting cell as SCells or PSCells. Filtering of relevant is based on a neighbour relation to the cell requesting load report.
To capture the agreement in the specifications and finalize the corresponding details we propose to minimize the number of information appended to the cell being reported, by considering a couple of factors (or at least one of the two), to reduce the impact in signaling:
· Use a short list of neighours for which the CAC is reported, for example limit the list to 16 elements.
· Set a minimum level of CAC below which a neighbor is not reported. With this, the reported neighbor will be the one that can potentially offer the highest capacity (among the possible neighbors)
Our proposal then includes the following:
1) In the 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, a short list of potential neighboring cells for resource aggregation (e.g. a list of 16 elements).  

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 short 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 short list of neighbor cells (e.g. of 16 elements) candidates for resource aggregation. To futher limit the list of neighbor cells, add a minimum level of CAC in DL and a minimum level of CAC in UL to be fulfilled by a neighbor cell to be included in the list. 

2.2.2 Partial stop of 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.

Regarding NR, we note that already today a reporting node may not be able to report what it has been requested, either completely or for some of the requested cells. If that happen, the requesting node can decide then to stop the current reporting procedure and start a new one, e.g. excluding the cells for which no reports were received. In this respect we can say that a “partial failure” is somehow already (implicitly) supported.
To ensure a good inter-operability, we prefer to clarify in the specs one of the two options for the case where some reports are missing from the reporting node for some of the request cells:
Option 1 (implicit partial failure) the requesting node will not immediately request again the same cells not being reported. For this probably a stage 2 clarification is sufficient, or
Option 2 (explicit partial failure) the requesting node acknowledge that cells are missing in the report and can issue a new request but without including the cells for which reports were not received
To realize an explicit partial failure the same “stop request” of LTE can be reused. A Cell Reporting Indicator IE can be added to the RESOURCE STATUS UPDATE to indicate to the controlling node (the requesting gNB) that the ongoing reporting process cannot continue at the same conditions as in the beginning, and that a new request needs to be issued excluding the non-reported cells.
Proposal 4: Introduce an indication to partially stop the reporting of resource updates for NR.
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 and encode per-SSB offsets as relative value to Handover Trigger. 
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 short list of neighbor cells (e.g. of 16 elements) candidates for resource aggregation. To futher limit the list of neighbor cells, add a minimum level of CAC in DL and a minimum level of CAC in UL to be fulfilled by a neighbor cell to be included in the list. 
Proposal 4: Introduce an indication to partially stop the reporting of resource updates for NR.

A sample TP mirroring the proposals for XnAP is in Appendix A.
A sample TP mirroring the proposals for X2AP is in Appendix B.

[bookmark: _In-sequence_SDU_delivery]Appendix A - Sample TP to XnAP (TS 38.423) for MLB
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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 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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The procedure uses non UE-associated signalling.
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 NR-U Channel List IE, if the sixth bit, " NR-U Channel List" 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".

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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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, 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. 

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

[bookmark: _Toc88653836]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 = NR-U Channel List,
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

	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: _Toc88653839]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
	
	–
	

	>> 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

	
	–
	

	>>NR-U Channel List
	
	0..1
	
	
	
	

	>>>NR-U Channel Item
	
	1..<maxnoofNR-UChannels>
	
	
	
	

	>>>>NR-U Channel
	M
	
	FFS
	The NR-U channel utilised in the last reporting period [FFS how an NR-U channel can be defined]
	
	

	>>>>Channel occupancy time percentage (FFS)
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding cell. Value 100 corresponds to the duration between consecutive reporting.

	
	

	
	
	
	
	
	
	

	>>>>Percentage of Successful LBT (FFS)
	M
	
	INTEGER (0..100)
	Calculated as Total Number of Successful LBT over total Number of LTB multiplied by 100.

	
	

	>>>>LBT Sensing Duration (FFS)
	M
	
	INTEGER (0..100,…)
	The percentage of time during which LBT procedure is carried out in DL.

	
	



	Range bound
	Explanation

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

	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.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
	
	INTEGER (-20..,20,...)
	


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
	
	INTEGER (-20..,20,...)
	

	SSB Offset Upper Limit
	M
	
	INTEGER (-20..,20,...)
	







	
	
	
	
	

	
	
	
	
	


	
	
	
	
	


	
	
	
	
	






/////////////////////////////////////// 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}|
	{ 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-ReportedNeighborCellsList,
	id-CellReportingIndicator,
	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-NR-U-Channel-List	CRITICALITY ignore	EXTENSION NR-U-Channel-List PRESENCE optional }|
	{ID id-ReportedNeighborCellsList		CRITICALITY ignore	EXTENSION ReportedNeighborCells-List		PRESENCE optional}|
	{ID id-CellReportingIndicator			CRITICALITY ignore	EXTENSION CellReportingIndicator			PRESENCE optional},


	...
}


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

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



/////////////////////////////////////// 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 ////////////////////////////////////////////////////
-- 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	::= INTEGER(-20..20,...),


/////////////////////////////////////// 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-dataForwardingInfoFromTargetE-UTRANnode															ProtocolIE-ID ::= 252
id-SuccessfulHOReportInformation																	ProtocolIE-ID ::= xxx
id-SliceRadioResourceStatus-List																	ProtocolIE-ID ::= yyy
id-CompositeAvailableCapacitySupplementaryUplink													ProtocolIE-ID ::= zzz
id-SCGUEHistoryInformation																	ProtocolIE-ID ::= www
id-NG-RANnode1SSBOffsets																			ProtocolIE-ID ::= x01
id-NG-RANnode2SSBProposedOffsets																	ProtocolIE-ID ::= x02
id-NG-RANnode2SSBOffsetModificationRange															ProtocolIE-ID ::= x03
id-Coverage-Modification-List																		ProtocolIE-ID ::= xxx
id-MinimumNeighborCellsCACDownlink																	ProtocolIE-ID ::= x04
id-MinimumNeighborCellsCACUplink																	ProtocolIE-ID ::= x05
id-ReportedNeighborCellsList																		ProtocolIE-ID ::= x06
id-CellReportingIndicator																			ProtocolIE-ID ::= x07
id-NR-U-Channel-List					                                                          ProtocolIE-ID ::= xx1
id-PSCellCGI						                                                              ProtocolIE-ID ::= xxx
id-FailedPSCellCGI				                                                                  ProtocolIE-ID ::= yyy
id-SCGFailureReportContainer		                                                              ProtocolIE-ID ::= zzz

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



Appendix A - Sample TP to X2AP (TS 36.423) for MLB

[bookmark: _Toc20954175][bookmark: _Toc29902179][bookmark: _Toc29906183][bookmark: _Toc36550173][bookmark: _Toc45103901][bookmark: _Toc45227397][bookmark: _Toc45891211][bookmark: _Toc51763849][bookmark: _Toc56527848][bookmark: _Toc64381815][bookmark: _Toc66283390][bookmark: _Toc67910766][bookmark: _Toc73979544][bookmark: _Toc81228050]8.3.6	Resource Status Reporting Initiation
[bookmark: _Toc20954176][bookmark: _Toc29902180][bookmark: _Toc29906184][bookmark: _Toc36550174][bookmark: _Toc45103902][bookmark: _Toc45227398][bookmark: _Toc45891212][bookmark: _Toc51763850][bookmark: _Toc56527849][bookmark: _Toc64381816][bookmark: _Toc66283391][bookmark: _Toc67910767][bookmark: _Toc73979545][bookmark: _Toc81228051]8.3.6.1	General
This procedure is used by an eNB to request the reporting of load measurements to another eNB.
The procedure uses non UE-associated signalling.
[bookmark: _Toc20954177][bookmark: _Toc29902181][bookmark: _Toc29906185][bookmark: _Toc36550175][bookmark: _Toc45103903][bookmark: _Toc45227399][bookmark: _Toc45891213][bookmark: _Toc51763851][bookmark: _Toc56527850][bookmark: _Toc64381817][bookmark: _Toc66283392][bookmark: _Toc67910768][bookmark: _Toc73979546][bookmark: _Toc81228052]8.3.6.2	Successful Operation


Figure 8.3.6.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from eNB1 to eNB2. Upon receipt, eNB2:
-	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
-	if supported, stop cell measurements and terminate the reporting for cells indicated in the Cell To Report IE list, in case the Registration Request IE is set to "partial stop"; or
-	if supported, add cells indicated in the Cell To Report IE list to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add".
If the eNB2 received a RESOURCE STATUS REQUEST message, which includes the Registration Request IE set to "stop", the Cell To Report IE list shall be ignored.
If the Registration Request IE is set to "start" then the Report Characteristics IE shall be included in RESOURCE STATUS REQUEST message. The eNB2 shall ignore the Report Characteristics IE, if the Registration Request IE is not set to "start".
The Report Characteristics IE indicates the type of objects eNB2 shall perform measurements on. For each cell, the eNB2 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;
-	the S1 TNL Load Indicator IE, if the second bit, "TNL Load Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Hardware Load Indicator IE, if the third bit, "HW Load Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Composite Available Capacity Group IE, if the fourth bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If 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;
-	the ABS Status IE, if the fifth bit, "ABS Status Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1 and eNB1 had indicated the ABS pattern to eNB2;
-	the RSRP Measurement Report List IE, if the sixth bit, "RSRP Measurement Report Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the CSI Report IE, if the seventh bit, "CSI Report Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Radio Resource Status IE within the NR Neighbour Cell Measurement Result IE, if the eighth bit, "Neighbour Cell CAC Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1.


If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the time interval between two subsequent RESOURCE STATUS UPDATE messages that include the Radio Resource Status IE, S1 TNL Load Indicator IE, Hardware Load Indicator IE, Composite Available Capacity Group IE, or ABS Status IE.
If the Reporting Periodicity of RSRP Measurement Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the RSRP Measurement Report List IE.
If the Reporting Periodicity of CSI Report IE is included in the RESOURCE STATUS REQUEST message, eNB2 shall use its value as the minimum time interval between two subsequent RESOURCE STATUS UPDATE messages that include the CSI Report IE.
If eNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by eNB1, and respond with the RESOURCE STATUS RESPONSE message.
If eNB2 is capable to provide some but not all of the requested resource status information and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message.

If the Minimum Neighbor Composite Available Capacity Downlink IE or the Minimum Neighbor Composite Available Capacity Uplink IE or both are included in the RESOURCE STATUS REQUEST message, eNB2 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 Neighbor Composite Available Capacity Downlink IE value (respectively the Minimum Neighbor Composite Available Capacity Uplink IE value).


/////////////////////////////////////// Next Change ///////////////////////////////////////////////
[bookmark: _Toc20954180][bookmark: _Toc29902184][bookmark: _Toc29906188][bookmark: _Toc36550178][bookmark: _Toc45103906][bookmark: _Toc45227402][bookmark: _Toc45891216][bookmark: _Toc51763854][bookmark: _Toc56527853][bookmark: _Toc64381820][bookmark: _Toc66283395][bookmark: _Toc67910771][bookmark: _Toc73979549][bookmark: _Toc81228055]8.3.7	Resource Status Reporting
[bookmark: _Toc20954181][bookmark: _Toc29902185][bookmark: _Toc29906189][bookmark: _Toc36550179][bookmark: _Toc45103907][bookmark: _Toc45227403][bookmark: _Toc45891217][bookmark: _Toc51763855][bookmark: _Toc56527854][bookmark: _Toc64381821][bookmark: _Toc66283396][bookmark: _Toc67910772][bookmark: _Toc73979550][bookmark: _Toc81228056]8.3.7.1	General
This procedure is initiated by eNB2 to report the result of measurements admitted by eNB2 following a successful Resource Status Reporting Initiation procedure.
The procedure uses non UE-associated signalling.
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Figure 8.3.7.2-1: Resource Status Reporting, successful operation
The eNB2 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, and thus not reported in the Measurement Failed Report Characteristics IE for the concerned cell in the RESOURCE STATUS RESPONSE message.
If the eNB1 receives the RESOURCE STATUS UPDATE message which includes the UE ID IE in the RSRP Measurement Report List IE, the eNB1 may use the UE ID IE to link the associated RSRP measurement report with other measurement results (e.g. CSI reports, RSRP measurement reports) of the same UE.
If the CSI Report IE including the CSI Process Configuration Index IE is received, eNB1 shall interpret this IE as an index identifying one of the CSI process configurations that can be configured for all UEs within the cell where the CSI measurements were collected. For all UEs within the cell, the maximum number of CSI process configurations is given by the maximum value of the CSI Process Configuration Index IE.
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.
If the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Reported Neighbor Cells List IE as part of the Cell Measurement Result Item IE, the eNB1 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 an eNB1 to neighbouring eNB2 to initiate the requested measurement according to the parameters given in the message.
Direction: eNB1  eNB2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	C-ifRegistrationRequestStoporPartialStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	ignore

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

	Report Characteristics
	O
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the eNB2 is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL load Ind Periodic,
Third Bit = HW Load Ind Periodic,
Fourth Bit = Composite Available Capacity Periodic, this bit should be set to 1 if at least one of the First, Second or Third bits is set to 1,
Fifth Bit = ABS Status Periodic,
Sixth Bit = RSRP Measurement Report Periodic,
Seventh Bit = CSI Report Periodic Eighth Bit = Neighbour Cell CAC Periodic..
Other bits shall be ignored by the eNB2.
	YES
	reject

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

	>Cell To Report Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI
9.2.14
	
	–
	

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

	YES
	ignore

	>>Minimum Neighbor 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(1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Load Ind Periodic, HW Load Ind Periodic, Composite Available Capacity Periodic or ABS Status Periodic.
	YES
	ignore

	Partial Success Indicator
	O
	
	ENUMERATED(partial success allowed, ...)
	Included if partial success is allowed
	YES
	ignore

	Reporting Periodicity of RSRP Measurement Report
	O
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, ...)
	Periodicity that can be used for the reporting of RSRP Measurement Report Periodic.
	YES
	ignore

	Reporting Periodicity of CSI Report
	O
	
	ENUMERATED(5ms, 10ms, 20ms, 40ms, 80ms, ...)
	Periodicity that can be used for the reporting of CSI Report Periodic.
	YES
	ignore



	Range bound
	Explanation

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



	Condition
	Explanation

	ifRegistrationRequestStoporPartialStoporAdd
	This IE shall be present if the Registration Request IE is set to the value "stop", "partial stop" or "add".





/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements.
Direction: eNB2  eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI
9.2.14
	
	
	

	>>Hardware Load Indicator
	O
	
	9.2.34
	
	
	

	>>S1 TNL Load Indicator
	O
	
	9.2.35
	
	
	

	>>Radio Resource Status
	O
	
	9.2.37
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	YES
	ignore

	>>ABS Status
	O
	
	9.2.58
	
	YES
	ignore

	>>RSRP Measurement Report List
	O
	
	9.2.76
	
	YES
	ignore

	>>CSI Report
	O
	
	9.2.79
	
	YES
	ignore

	>>Cell Reporting Indicator
	O
	
	ENUMERATED(stop request, ...)
	
	YES
	ignore

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

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

	YES
	ignore

	>>> Reported Neighbor Cells Item
	M
	
	
	
	–
	

	   >>>> Target Cell Global ID
	M
	
	9.2.x1
	
	–
	



	Range bound
	Explanation

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

	
	

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








/////////////////////////////////////// Next Change ///////////////////////////////////////////////
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This IE contains either an NR CGI or an E-UTRA CGI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target Cell
	M
	
	
	

	>NR
	
	
	
	

	>>NR CGI
	M
	
	9.2.111
	

	>E-UTRA
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.2.14
	




/////////////////////////////////////// End Changes except ASN.1 ///////////////////////////////////////////////


	

/////////////////////////////////////// Start ASN.1 Changes ///////////////////////////////////////////////

-- 9.3.4	PDU Definitions

	id-SFN-Offset,
	id-DirectForwardingPathAvailability,
	id-sourceNG-RAN-node-id,
	id-MinimumNeighborCellsCACDownlink,
	id-MinimumNeighborCellsCACUplink,
	maxCellineNB,
	maxnoofBearers,
	maxnoofPDCP-SN,
	maxFailedMeasObjects,
	maxnoofCellIDforMDT,
	maxnoofTAforMDT,
	maxCellinengNB,
	maxnoofCellIDforQMC,
	maxnoofTAforQMC,
	maxnoofPLMNforQMC,
	maxnoofProtectedResourcePatterns,
	maxnoNRcellsSpectrumSharingWithE-UTRA,
	maxnoofNrCellBands,
	maxnoofSSBAreas

FROM X2AP-Constants;


/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////

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

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

ResourceStatusRequest-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-ENB1-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-ENB2-Measurement-ID			CRITICALITY ignore	TYPE Measurement-ID					PRESENCE conditional}|-- The IE shall be present if the Registration Request IE is set to “Stop”, “Partial stop” or to “Add”--
	{ ID id-Registration-Request		CRITICALITY reject	TYPE Registration-Request			PRESENCE mandatory}|
	{ ID id-ReportCharacteristics		CRITICALITY reject	TYPE ReportCharacteristics			PRESENCE optional}|
	{ ID id-CellToReport				CRITICALITY ignore	TYPE CellToReport-List				PRESENCE mandatory}|
	{ ID id-ReportingPeriodicity		CRITICALITY ignore	TYPE ReportingPeriodicity			PRESENCE optional}|
	{ ID id-PartialSuccessIndicator		CRITICALITY ignore	TYPE PartialSuccessIndicator		PRESENCE optional}|
	{ ID id-ReportingPeriodicityRSRPMR	CRITICALITY ignore	TYPE ReportingPeriodicityRSRPMR		PRESENCE optional}|
	{ ID id-ReportingPeriodicityCSIR	CRITICALITY ignore	TYPE ReportingPeriodicityCSIR		PRESENCE optional}|,
	{ ID id-MinimumNeighborCellsCACDownlink		CRITICALITY ignore	TYPE CellToReport-List		PRESENCE optional}|
	{ ID id-MinimumNeighborCellsCACUplink	    CRITICALITY ignore	TYPE CellToReport-List		PRESENCE optional},

	...
}

/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////


-- **************************************************************
--
-- RESOURCE STATUS UPDATE
--
-- **************************************************************

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

ResourceStatusUpdate-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-ENB1-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-ENB2-Measurement-ID		CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-CellMeasurementResult	CRITICALITY ignore	TYPE CellMeasurementResult-List		PRESENCE mandatory},
	...
}

CellMeasurementResult-List ::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {CellMeasurementResult-ItemIEs} }

CellMeasurementResult-ItemIEs X2AP-PROTOCOL-IES ::= {
	{ ID id-CellMeasurementResult-Item	CRITICALITY ignore	TYPE CellMeasurementResult-Item	PRESENCE mandatory}
}

CellMeasurementResult-Item ::= SEQUENCE {
	cell-ID						ECGI,
	hWLoadIndicator				HWLoadIndicator		OPTIONAL,
	s1TNLLoadIndicator			S1TNLLoadIndicator	OPTIONAL,
	radioResourceStatus			RadioResourceStatus	OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { {CellMeasurementResult-Item-ExtIEs} }	OPTIONAL,
	...
}

CellMeasurementResult-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	{ ID id-CompositeAvailableCapacityGroup	CRITICALITY ignore	EXTENSION CompositeAvailableCapacityGroup		PRESENCE optional}|
	{ ID id-ABS-Status						CRITICALITY ignore	EXTENSION ABS-Status								PRESENCE optional}|
	{ ID id-RSRPMRList						CRITICALITY ignore	EXTENSION RSRPMRList								PRESENCE optional}|
	{ ID id-CSIReportList					CRITICALITY ignore	EXTENSION CSIReportList								PRESENCE optional}|
	{ ID id-CellReportingIndicator			CRITICALITY ignore	EXTENSION CellReportingIndicator					PRESENCE optional}|
	
{ ID id-ReportedNeighborCellsList		CRITICALITY ignore	TYPE ReportedNeighborCellsList		PRESENCE optional}
,
	...
}

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

	id-TraceCollectionEntityURI,
	id-SFN-Offset,
	id-AdditionLocationInformation,
	id-ReportedNeighborCellsList,
	maxnoofBearers,
	maxCellineNB,
	maxEARFCN,
	maxEARFCNPlusOne,
	newmaxEARFCN,
	maxInterfaces,


/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////
	maxnoofTLAs,
	maxnoofGTPTLAs,
	maxnoofTNLAssociations,
	maxnoofCellsinCHO,	maxnoofPC5QoSFlows,
	maxnoofSSBAreas,
	maxnoofNRSCSs,
	maxnoofNRPhysicalResourceBlocks,
	maxnoofNonAnchorCarrierFreqConfig,
	maxnoofReportedNeighborCells


FROM X2AP-Constants

/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////
-- R

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

ReportedNeighborCells-Item	::= SEQUENCE {
	cell-ID					Target-Cell-Global-ID,
	iE-Extensions			ProtocolExtensionContainer { { ReportedNeighborCells-Item-ExtIEs} }	OPTIONAL,
	...
}

ReportedNeighborCells-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {
	...
}

/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////

-- T

Target-Cell-Global-ID::= CHOICE {
nrCGI				NRCGI,
eCGI				ECGI,
...
}


/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////
-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxnoofPC5QoSFlows 							INTEGER ::= 2048
maxnoofSSBAreas								INTEGER ::= 64
maxnoofNRSCSs								INTEGER ::= 5
maxnoofNRPhysicalResourceBlocks				INTEGER ::= 275
maxnoofNonAnchorCarrierFreqConfig			INTEGER ::= 15
maxnoofReportedNeighborCells									INTEGER ::= 16


/////////////////////////////////////// Next ASN.1 Change ///////////////////////////////////////////////

-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-IMSvoiceEPSfallbackfrom5G												ProtocolIE-ID ::= 408
id-AdditionLocationInformation												ProtocolIE-ID ::= 409
id-DirectForwardingPathAvailability											ProtocolIE-ID ::= 410
id-sourceNG-RAN-node-id														ProtocolIE-ID ::= 411
id-MinimumNeighborCellsCACDownlink											ProtocolIE-ID ::= x01
id-MinimumNeighborCellsCACUplink											ProtocolIE-ID ::= x02
id-ReportedNeighborCellsList												ProtocolIE-ID ::= x03


END
-- ASN1STOP

/////////////////////////////////////// End of ASN.1 Changes ///////////////////////////////////////////////
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