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1. Introduction
In last RAN3#119b meeting, the following agreements and remaining issues were captured related to the Network Energy Saving (NES) techniques [1]: 
	Inter-node beam activation:
For inter-node beam activation, the XnAP CELL ACTIVATION procedure, and the F1AP GNB-CU CONFIGURATION UPDATE procedure are reused. 
· Over Xn interface, the CELL ACTIVATION REQUEST message may include the SSB beam list that is requested to be activated, and the CELL ACTIVATION RESPONSE message may include SSB beam list that are activated. When the receiving NG-RAN node cannot activate any of the SSB beams, it should respond with the CELL ACTIVATION FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed.  The detailed IE name/encoding can be further refined. 
· Over F1 interface, the GNB-CU CONFIGURATION UPDATE message may include the SSB beam list that is requested to be activated, and the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE may include SSB beam list that are activated. In case the gNB-DU cannot activate any of the requested SSB beams, it should respond with the GNB-CU CONFIGURATION UPDATE FAILURE message with an appropriate cause value. 
· FFS if a new cause is needed. The detailed IE name/encoding can be further refined.
To be continued at the next meeting (by contribution driven): 
· Whether the DU sends it preferred beam activation/decision of its own beams to the CU?  
· Whether the new beams deactivation cause (‘energy saving’) is needed? 
· The timer indicated how long the SSBs are activated?
Enhancements on restricting paging in a limited area:
It’s up to gNB’s implementation to decide to which UEs should apply the paging enhancement technique. 
The paging enhancement technique is applicable for UEs in RRC inactive state.  
Introduce the recommended SSB beam list in the F1AP paging message.  
Introduce a list of last few served SSB beam s/recommended SSB beam list as paging assistance information to the gNB-CU in UE CONTEXT RELEASE COMPLETE message over F1AP. 
Send a LS to RAN2 asking feedback containing the agreements for RRC inactive UE, and to SA2 asking feedback for RRC idle UE. The above agreements can be revisited based on reply from RAN2.


In this paper, we continue to discuss the above listed issues for NES techniques.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Inter-node beam activation
(1) Cause value for SSB activation failure  
In last RAN3#119b meeting, it was agreed that the XnAP CELL ACTIVATION and F1AP GNB-CU CONFIGURATION UPDATE procedures are reused for inter-node beam activation, and the SSB beam list that is requested to be activated and is activated are signalled in these procedures. 
In case of SSB beam activation failure, there is FFS whether to introduce a new cause value to indicate the reason why the node cannot activate any of SSB beams. The candidate new cause value could be “SSB not Available” or “SSB activation not Allowed”. This proposal is sensible as it could distinguish the failure due to “SSB not available” from that due to e.g. “cell not available”, and the peer node could take corresponding actions based on different causes, e.g. to request the activation of other SSB beams in the cell if the cause is “SSB not available” while to prevent from requesting the activation of any SSB beams in the cell if the cause is “cell not available”. 
[bookmark: _Hlk134262203]Introduce a new cause value in the XnAP CELL ACTIVATION FAILURE message and F1AP GNB-CU CONFIGURATION UPDATE FAILURE message to indicate that none of the requested SSB beam(s) can be successfully activated. The cause value can be “SSB not Available” or “SSB activation not Allowed”.
(2) Beam activation: Whether the DU sends its own preferred beam activation to the CU
One open issue discussed at previous meeting is whether to allow the CU to decide which SSB beam(s) to be activated. We understand it is not good approach to allow the CU to finally determine the beam status. In current specifications, the DU is responsible of configuring the SSB configuration and informing the CU of the configurations, e.g. SSB Positions In Burst and SSB Coverage Modification List. So, it is more sensible to follow the same logic to design the beam activation procedure and let the DU to decide which SSB beam(s) to be activated.
The proposed beam activation seems not within WI scope related to the inter-node beam activation procedure. The CU/DU activation procedure is like the following to our understanding:
· Step 1: the DU informs CU of its preferred SSB beam activation decision;
· Step 2: the CU confirms or rejects the decision.
Basically the above procedure seems redundant and not needed, since the final decision made by CU (step 2) would be almost the same as the decision made by DU (step 2): in step 2, CU could not request the activation of SSB beams that are not included in DU’s preferred SSB beam activation decision; also, CU is not expected to reject the activation of any SSB beam that is included in DU’s preferred SSB beam activation decision, Hence it is proper to allow DU to make the final decision. 
The indication of preferred beam activation from DU to CU for CU final decision is not supported.
(3)	Beams deactivation: Whether to introduce a cause for beams deactivation (e.g. ‘energy saving’)
In current F1AP specification, the DU will send the SSB Coverage State to CU (through Coverage Modification Notification IE in GNB-DU CONFIGURATION UPDATE message) when modifying the coverage of an SSB beam. Similarly, over Xn, a node will send the SSB Coverage State to the peer node (through Coverage Modification List IE in NG-RAN NODE CONFIGURATION UPDATE message) when modifying the coverage of an SSB beam. In both of the above cases, if the SSB beam is deactivated, the corresponding SSB Coverage State is set to “0”.
The modification of SSB beam coverage could be due to e.g. CCO or NES. It would be beneficial to indicate the detailed cause over the interfaces. For example, if the SSB beam deactivation (i.e. SSB Coverage State = “0”) is due to NES, the peer node may request the activation of this SSB beam when the its load becomes high; while if the SSB beam deactivation is due to CCO (high interference), the peer node will not request the activation of this SSB beam, as this will increase the interference and reduce the overall capacity. So, a cause value e.g. “network energy saving” is required. 
Basically, there are two signalling options in F1AP.
· Option 1: updating the Coverage Modification Notification to include the new cause.  This cause could only be used for the deactivation case (i.e. SSB Coverage State = “0”), but not for other cases (i.e. SSB Coverage State = 1, 2,…).
· Option 2: introducing a new IE containing the new cause value and a list SSBs suggested to be deactivated. 
Option 1 is preferred since this could notify the adjustment of SSB coverage due to all causes in one unified IE.
While for XnAP, the existing Coverage Modification Cause can be enhanced to indicate “network energy saving” for SSB beam deactivation.  
Introduce a new cause in the Coverage Modification Notification for F1AP and in the Coverage Modification List for XnAP to indicate “network energy saving” for SSB beam deactivation.
(4)	Beams deactivation: Whether the CU sends NES Assistance Information to the DU
In current CCO mechanism, the CU can send the CCO Assistance Information, which indicates the detected CCO issues and the affected cells/beams, to the DU to facilitate the CCO related decision (e.g. adjusting the cell/beam coverage) at the DU. Similar approach could apply to NES case, i.e. the CU provides some assistance information to the DU to facilitate the decision of SSB beams deactivation for NES purpose at the DU. Some candidate assistance information may include:
· Resource status of neighbouring cells/SSBs,
· Recommended SSBs to be deactivated.
RAN3 can discuss whether and which assistance information can be introduced.  
RAN3 is suggested to discuss the necessity of introducing NES Assistance Information over F1 from CU to DU, and which assistance information is needed.
(5) Timer for SSB activation
[bookmark: _Hlk134262056]There were some discussions whether to introduce a timer to indicate the minimum activation time that an SSB beam is requested to be activated. In the legacy specification, it has been specified that for the inter-system energy saving case the “minimum activation time” is used and the configuration of the “minimum activation time” of a cell may be done by O&M or be left to node implementation, as described in TS 38.300 as follows
	[bookmark: _Toc100782101]15.4.2.2	Inter-system energy saving
[bookmark: _Hlk46846606]The solution builds upon the possibility for the NG-RAN node owning a capacity booster cell to autonomously decide to switch-off such cell to dormant state. The decision is typically based on cell load information, consistently with configured information. The switch-off decision may also be taken by O&M. The NG-RAN node indicates the switch-off action to the eNB over NG interface and S1 interface. The NG-RAN node could also indicate the switch-on action to the eNB over NG interface and S1 interface.
The eNB providing basic coverage may request a NG-RAN node's cell re-activation based on its own cell load information or neighbour cell load information, the switch-on decision may also be taken by O&M. The eNB requests a NG-RAN node's cell re-activation and receives the NG-RAN node's cell re-activation reply from the NG-RAN node over the S1 interface and NG interface. Upon reception of the re-activation request, the NG-RAN node's cell should remain switched on at least until expiration of the minimum activation time. The minimum activation time may be configured by O&M or be left to the NG-RAN node's implementation.



Following this logic, the “minimum activation time” for SSB beams, if needed, can be configured by O&M or be left to the implementation, and there is no need to introduce a timer in the request message.
No need to signal the timer indicating the minimum activation time of SSB beams.
(5) Editor notes in F1AP and XnAP
In the BLCR for F1AP, the SSBs within the cell to be Activated List IE included in the GNB-CU CONFIGURATION UPDATE message is set to have criticality “reject”. And there is an editor’s note as follows. 
· Editor’s Note: The SSBs within the cell to be Activated List IE may be further refined (e.g., the assigned criticality).
First, we don’t think the gNB-DU should fail the whole procedure due to not support the beam activation feature. Also given that gNB-DU may respond with the successful SSB beams activated, or cause value if none of SSBs are successfully activated the gNB-CU can be aware of the gNB-DU function.
There are also FFS regarding the maximum value of SSB areas as follows. The FFS can be simply removed keeping the value equal to 64. 
	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a cell. Value is 64. FFS



Change the criticality of the SSBs within the cell to be Activated List IE included in the GNB-CU CONFIGURATION UPDATE message to “ignore”. And remove the FFS on the maximum number of SSB beam. 
2.2 Paging enhancements
In last RAN3#119b meeting, a LS on the impact of paging enhancements was agreed to be sent to RAN2 and SA2 in R3-232084, with the following questions: 
	Q1: Whether RAN3’s agreements have any impact on, or could be impacted by, TS 38. 304 clause 7 Paging, e.g., related to the following paragraph. 
TS 38.304 clause 7.1:
“In multi-beam operations, the UE assumes that the same paging message and the same Short Message are repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the paging message and Short Message is up to UE implementation. The paging message is same for both RAN initiated paging and CN initiated paging.”
<<Unreverent Text Skipped>> 
Q2: RAN3 would respectfully like to ask SA2 if there are any issues from CN perspective with this mechanism.



RAN3 could proceed to discuss the necessary enhancements to interfaces for supporting these new mechanisms/ signalling based on RAN2/SA2 reply. 
The paging enhancement for idle UE is pending on SA2 response, and the enhancement for inactive UE could be continued based on RAN2 response. 
2.3 Cell DTX/DRX
As mentioned in TR 38.864, Cell DTX/DRX can be configured by network via UE-specific RRC signalling per serving cell. Cell DTX/DRX could vary among different cells according to traffics. In RAN2#121 and RAN2#121b meetings, the following agreements were made. 
RAN2#121
Agreements 
1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs
2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.
3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  
4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  



RAN2#121b
Agreements 
1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 
2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 
3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 
4. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 
5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions
6. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period
7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
8. As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 
9. (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  
10. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  
FFS how to deal with retransmissions

RAN2 has agreed that Cell DTX/DRX could be periodic, and contain the periodicity, start slot/offset, on duration. Given that this Cell DTX/DRX is lower layer per cell information, it can be the DU to decide this parameter. 
In the CU/DU split architecture, the Cell DTX/DRX parameters including the periodicity, start slot/offset, on duration are decided by the gNB-DU.
In addition, with regards to the exchange of Cell DTX/DRX configuration over Xn and F1 interfaces, for purpose of e.g. handover or interference coordination, it makes sense to exchange the periodic parameters over network interfaces when the cell DTX/DRX is periodic parameters. 
However, if the L1 signalling is finally decided by other groups, the necessity and feasibility of the exchange of such info over Xn and F1 interfaces highly depends on the time scale of cell DTX/DRX parameters (periodicity and on duration) and how dynamically the cell DTX/DRX could be activated/deactivated. For example, if L1 signalling is used for Cell DTX/DRX activation/deactivation, it would be problematic how to timely notify the activation/ deactivation info to peer node. RAN3 can be pending on the detailed Cell DTX/DRX parameters specified by other groups. 
The periodic Cell DTX/DRX configuration per cell can be exchanged over network interfaces, while the necessity of the exchange in case the L1 signalling is agreed is pending to other groups.
2.4 NES mode
For cell selection/re-selection and CHO mechanisms discussed in RAN2, a cell may enter the “NES mode”. In RAN2#121 and RAN2#121b meetings, the following agreements were made:  
RAN2#121
Agreements:
1. RAN2 confirms that non-NES UEs can access to NES cells if NES solution is backwards compatible

Agreements:
2. RAN2 confirms that non-NES UEs can access to NES cells if NES solution is backwards compatible
3. Study whether CHO enhancements are needed for the purpose of turning off the cell
4. Continue discussing CHO in the context of different NES techniques.  


RAN2#12b
Agreements
-	RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-	For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-	As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

When a cell enters or leaves the “NES mode”, it may need to indicate or update its current NES mode to neighbour nodes, which would be helpful for target cell selection during HO. RAN3 can further address it when the exact NES mode is specified by other groups. 
The NES mode exchange over network interfaces are pending to other groups. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we make the following proposals. 
1. [bookmark: _Toc423020280]Introduce a new cause value in the XnAP CELL ACTIVATION FAILURE message and F1AP GNB-CU CONFIGURATION UPDATE FAILURE message to indicate that none of the requested SSB beam(s) can be successfully activated. The cause value can be “SSB not Available” or “SSB activation not Allowed”.
The indication of preferred beam activation from DU to CU for CU final decision is not supported.
Introduce a new cause in the Coverage Modification Notification for F1AP and in the Coverage Modification List for XnAP to indicate “network energy saving” for SSB beam deactivation.
RAN3 is suggested to discuss the necessity of introducing NES Assistance Information over F1 from CU to DU, and which assistance information is needed.
No need to signal the timer indicating the minimum activation time of SSB beams.
Change the criticality of the SSBs within the cell to be Activated List IE included in the GNB-CU CONFIGURATION UPDATE message to “ignore”. And remove the FFS on the maximum number of SSB beam. 
The paging enhancement for idle UE is pending on SA2 response, and the enhancement for inactive UE could be continued based on RAN2 response.
In the CU/DU split architecture, the Cell DTX/DRX parameters including the periodicity, start slot/offset, on duration are decided by the gNB-DU.
The periodic Cell DTX/DRX configuration per cell can be exchanged over network interfaces, while the necessity of the exchange in case the L1 signalling is agreed is pending to other groups.
The NES mode exchange over network interfaces are pending to other groups.  
The corresponding TP to TS 38.300, TS 38.470 and TS 38.473 are provided in Annexes.
4. Reference
[1] 3GPP RAN3#119b Chairman’s notes (RAN3_119bis-e_agenda_20230426_EOM.doc)


5. Annex 1: TP to 38.300
[bookmark: _Toc123635636]X Network Energy Saving
X.a		Inter-node Beam Activation
This mechanism allows an NG-RAN node to request a neighbouring NG-RAN node to switch on certain SSB beams which have been deactivated e.g., in the capacity layer. With this mechanism, the NG-RAN node (e.g., in the coverage-layer) can request the re-activation of SSB beams that are deactivated before. 
[bookmark: _Toc123635637]X.b	Paging Enhancements
This mechanism allows an NG-RAN node to page e.g. stationary UEs in certain SSB(s) instead of all the SSBs within a cell. This mechanism is applicable for UEs in RRC inactive state. It’s up to gNB’s implementation to decide to which UEs should apply the paging enhancement mechanism. 
Editor’s Note: whether it is applicable for UEs in RRC idle state is FFS.



6. Annex 2: TP to 38.470

**********************************Start of  Change*****************************************
[bookmark: _Toc13920084][bookmark: _Toc29393000][bookmark: _Toc29393048][bookmark: _Toc36556402][bookmark: _Toc45833066][bookmark: _Toc64448123][bookmark: _Toc74152919][bookmark: _Toc97909415][bookmark: _Toc98932581][bookmark: _Toc105668010][bookmark: _Toc112769901][bookmark: _Toc120035096]5.1	General
The following clauses describe the functions supported over F1-C and F1-U. 
[bookmark: _Toc13920085][bookmark: _Toc29393001][bookmark: _Toc29393049][bookmark: _Toc36556403][bookmark: _Toc45833067][bookmark: _Toc64448124][bookmark: _Toc74152920][bookmark: _Toc97909416][bookmark: _Toc98932582][bookmark: _Toc105668011][bookmark: _Toc112769902][bookmark: _Toc120035097]5.2	F1-C functions
[bookmark: _Toc13920086][bookmark: _Toc29393002][bookmark: _Toc29393050][bookmark: _Toc36556404][bookmark: _Toc45833068][bookmark: _Toc64448125][bookmark: _Toc74152921][bookmark: _Toc97909417][bookmark: _Toc98932583][bookmark: _Toc105668012][bookmark: _Toc112769903][bookmark: _Toc120035098]5.2.1	F1 interface management function
The error indication function is used by the gNB-DU or gNB-CU to indicate to the gNB-CU or gNB-DU that an error has occurred.
The reset function is used to initialize the peer entity after node setup and after a failure event occurred. This procedure can be used by both the gNB-DU and the gNB-CU.
The F1 setup function allows to exchange application level data needed for the gNB-DU and gNB-CU to interoperate correctly on the F1 interface, and exchange the intended TDD DL-UL configuration originating from the gNB-DU or destined to the gNB-DU. The F1 setup is initiated by the gNB-DU.
The gNB-CU Configuration Update and gNB-DU Configuration Update functions allow to update application level configuration data needed between gNB-CU and gNB-DU to interoperate correctly over the F1 interface, and may activate or deactivate cells, or activate SSBs of cells. For cross-link interference mitigation, the gNB-CU may coordinate the exchange of  intended TDD DL-UL configuration by merging, forwarding and selective forwarding of intended TDD DL-UL configuration(s) between its gNB-DUs, or between its gNB-DUs and other gNBs, gNB-CUs. With the gNB-CU Configuration Update function, energy saving with cell activation/deactivation can be supported as defined in TS 38.300 [8].
-------------------------------------------------------------Next change-------------------------------------------------------------
[bookmark: _Toc13920090][bookmark: _Toc29393006][bookmark: _Toc29393054][bookmark: _Toc36556408][bookmark: _Toc45833072][bookmark: _Toc64448129][bookmark: _Toc74152925][bookmark: _Toc97909421][bookmark: _Toc98932587][bookmark: _Toc105668016][bookmark: _Toc112769907][bookmark: _Toc120035102]5.2.5	Paging function
The gNB-CU is responsible for filtering target cells for paging based on the UE Radio Capability for Paging. The gNB-CU may filter SSBs of the target cells for paging for network power saving.
The gNB-DU is responsible for transmitting the paging information according to the scheduling parameters provided. The gNB-DU also takes the UE paging capability into account for paging when provided by the gNB-CU.
The gNB-CU provides paging information to enable the gNB-DU to calculate the exact PH, if the eDRX is configured, PO and PF. The gNB-CU determines the PA. The gNB-DU consolidates all the paging records for a particular PH, PO, PF and PA, and encodes the final RRC message and broadcasts the paging message on the respective PH, PO, PF in the PA.
The paging function also supports CN controlled subgrouping paging for UE Power Saving.

7. Annex 3: TP to 38.473 (based on BLCR R3-232082)
[bookmark: _Hlk134451497]
**********************************Start of  Change*****************************************
[bookmark: _Toc20955746][bookmark: _Toc29892840][bookmark: _Toc36556777][bookmark: _Toc45832153][bookmark: _Toc51763333][bookmark: _Toc64448496][bookmark: _Toc66289155][bookmark: _Toc74154268][bookmark: _Toc81383012][bookmark: _Toc88657645][bookmark: _Toc97910557][bookmark: _Toc99038196][bookmark: _Toc99730457][bookmark: _Toc105510576][bookmark: _Toc105927108][bookmark: _Toc106109648][bookmark: _Toc113835085][bookmark: _Toc120123928][bookmark: _Toc121160928]8.2.4	gNB-DU Configuration Update
[bookmark: _Toc20955747][bookmark: _Toc29892841][bookmark: _Toc36556778][bookmark: _Toc45832154][bookmark: _Toc51763334][bookmark: _Toc64448497][bookmark: _Toc66289156][bookmark: _Toc74154269][bookmark: _Toc81383013][bookmark: _Toc88657646][bookmark: _Toc97910558][bookmark: _Toc99038197][bookmark: _Toc99730458][bookmark: _Toc105510577][bookmark: _Toc105927109][bookmark: _Toc106109649][bookmark: _Toc113835086][bookmark: _Toc120123929][bookmark: _Toc121160929]8.2.4.1	General
The purpose of the gNB-DU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and the gNB-CU to interoperate correctly on the F1 interface. This procedure does not affect existing UE-related contexts, if any. The procedure uses non-UE associated signalling.
[bookmark: _Toc20955748][bookmark: _Toc29892842][bookmark: _Toc36556779][bookmark: _Toc45832155]NOTE:	Update of application level configuration data also applies between the gNB-DU and the gNB-CU in case the DU does not broadcast system information other than for radio frame timing and SFN, as specified in the TS 37.340 [7]. How to use this information when this option is used is not explicitly specified.
[bookmark: _Toc51763335][bookmark: _Toc64448498][bookmark: _Toc66289157][bookmark: _Toc74154270][bookmark: _Toc81383014][bookmark: _Toc88657647][bookmark: _Toc97910559][bookmark: _Toc99038198][bookmark: _Toc99730459][bookmark: _Toc105510578][bookmark: _Toc105927110][bookmark: _Toc106109650][bookmark: _Toc113835087][bookmark: _Toc120123930][bookmark: _Toc121160930]8.2.4.2	Successful Operation
[image: ]
Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation
The gNB-DU initiates the procedure by sending a GNB-DU CONFIGURATION UPDATE message to the gNB-CU including an appropriate set of updated configuration data that it has just taken into operational use. The gNB-CU responds with GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that it successfully updated the configuration data. If an information element is not included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall interpret that the corresponding configuration data is not changed and shall continue to operate the F1-C interface with the existing related configuration data.
[bookmark: _Hlk134448330]<<Skip the unchanged>>
If the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message contains the BAP Address IE, the gNB-DU shall, if supported, store the received BAP address and use it as specified in TS 38.340 [30].
If the Coverage Modification Notification IE is contained in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, take it into account for Coverage and Capacity Optimization or Network Energy Saving.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK24][bookmark: OLE_LINK25]If the Cells for SON IE is present in the GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-DU may store or update this information and behaves as follows:
-	For each served cell indicated by the NR CGI IE included within the Cells for SON Item IE, the gNB-DU may adjust the PRACH configuration of this served cell.
-	If the Neighbour NR Cells for SON List IE is present in the Cells for SON Item IE, the gNB-DU may take the PRACH configuration of neighbour cells included in the Neighbour NR Cells for SON List IE into consideration when adjusting the PRACH configuration of the served cell.
If the RedCap Broadcast Information IE is contained in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may use this information to determine a suitable target in case of subsequent outgoing mobility involving RedCap UEs.
If the TAI NSAG Support List IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU shall, if supported, use this information as specified in TS 23.501 [21].
If the gNB-DU Name IE is included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may store it or update this IE value if already stored, and use it as a human readable name of the gNB-DU. If the Extended gNB-DU Name IE is included in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may store it or update this IE value if already stored, and use it as a human readable name of the gNB-DU and shall ignore the gNB-DU Name IE if also included.
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This message is sent by the gNB-CU to transfer updated information associated to an F1-C interface instance.
NOTE:	If F1-C signalling transport is shared among several F1-C interface instances, this message may transfer updated information associated to several F1-C interface instances.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

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

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

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

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

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

	>>Available PLMN List
	O
	
	9.3.1.65
	
	YES
	ignore

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

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

	>>Available SNPN ID List
	O
	
	9.3.1.163
	Indicates the available SNPN ID list.
If this IE is included, the content of the Available PLMN List IE and Extended Available PLMN List IE if present in the Cells to be Activated List Item IE is ignored.
	YES
	ignore

	>>MBS Broadcast Neighbour Cell List
	O
	
	9.3.1.226
	
	YES
	ignore

	>>SSBs within the cell to be Activated List
	
	0 .. < maxnoofSSBAreas>
	
	List of SSB beams within the cell requested to be activated
	EACH
	
ignore

	   >>>SSB Index
	M
	
	INTEGER (0..63)
	Identifier of SSB beam requested to be activated
	-
	

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

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

	>> NR CGI
	M
	
	9.3.1.12
	
	-
	

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

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

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

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

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

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

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

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

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

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

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

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

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

	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

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

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

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

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

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

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

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

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

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

	Neighbour Cell Information List
	
	0..1
	
	
	YES
	ignore

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

	>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>Intended TDD DL-UL Configuration
	O
	
	9.3.1.89
	
	-
	

	Transport Layer Address Info
	O
	
	9.3.2.5
	
	YES
	ignore

	Uplink BH Non-UP Traffic Mapping
	O
	
	9.3.1.103
	
	YES
	reject

	BAP Address
	O
	
	9.3.1.111
	Indicates a BAP address assigned to the IAB-donor-DU.
	YES
	ignore

	CCO Assistance Information
	O
	
	9.3.1.211
	Indicates CCO Assistance Information for cells and beams served by the gNB-DU of the same NG-RAN node or for cells and beams not served by the gNB-DU.
	YES
	Ignore

	[bookmark: OLE_LINK27][bookmark: OLE_LINK26]Cells for SON List
	O
	
	9.3.1.214
	
	YES
	ignore

	gNB-CU Name
	O
	
	PrintableString(SIZE(1..150,...))
	Human readable name of the gNB-CU. 
	YES
	ignore

	Extended gNB-CU Name
	O
	
	9.3.1.206
	
	YES
	ignore



	Range bound
	Explanation

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

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

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

	maxnoofSSBAreas
	Maximum no. SSB Areas that can be served by a cell. Value is 64. 
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The purpose of the Cause IE is to indicate the reason for a particular event for the F1AP protocol.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Cause Group
	M
	
	
	

	>Radio Network Layer
	
	
	
	

	>>Radio Network Layer Cause 
	M
	
	ENUMERATED
(Unspecified, RL failure-RLC, Unknown or already allocated gNB-CU UE F1AP ID, 
Unknown or already allocated gNB-DU UE F1AP ID, 
Unknown or inconsistent pair of UE F1AP ID, 
Interaction with other procedure, 
Not supported QCI Value, 
Action Desirable for Radio Reasons, 
No Radio Resources Available, 
[bookmark: _Hlk40304981]Procedure cancelled, Normal Release, ..., Cell not available, RL failure-others, UE rejection, Resources not available for the slice(s), AMF initiated abnormal release, Release due to Pre-Emption, PLMN not served by the gNB-CU, Multiple DRB ID Instances, Unknown DRB ID, Multiple BH RLC CH ID Instances, Unknown BH RLC CH ID, CHO-CPC resources to be changed, NPN not supported, NPN access denied, gNB-CU Cell Capacity Exceeded, Report Characteristics Empty, Existing Measurement ID, Measurement Temporarily not Available, Measurement not Supported For The Object, Unknown BAP address, Unknown BAP routing ID, Insufficient UE Capabilities, SCG activation deactivation failure, SCG deactivation failure due to data transmission, Requested Item not Supported on Time, Unknown or already allocated gNB-CU MBS F1AP ID, Unknown or already allocated gNB-DU MBS F1AP ID, Unknown or inconsistent pair of MBS F1AP ID, Unknown or inconsistent MRB ID, TAT-SDT expiry, SSB not Available)
	

	>Transport Layer
	
	
	
	

	>>Transport Layer Cause
	M
	
	ENUMERATED
(Unspecified, Transport Resource Unavailable, ... , Unknown TNL address for IAB, Unknown UP TNL information for IAB)
	

	>Protocol
	
	
	
	

	>>Protocol Cause
	M
	
	ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,
Semantic Error,
Abstract Syntax Error (Falsely Constructed Message), Unspecified, ...)
	

	>Misc
	
	
	
	

	>>Miscellaneous Cause
	M
	
	ENUMERATED
(Control Processing Overload, Not enough User Plane Processing Resources,
Hardware Failure,
O&M Intervention,
Unspecified, ...)
	



The meaning of the different cause values is described in the following table. In general, "not supported" cause values indicate that the related capability is missing. On the other hand, "not available" cause values indicate that the related capability is present, but insufficient resources were available to perform the requested action.
	Radio Network Layer cause
	Meaning

	Unspecified
	Sent for radio network layer cause when none of the specified cause values applies.

	RL Failure-RLC
	The action is due to an RL failure caused by exceeding the maximum number of ARQ retransmissions.

	Unknown or already allocated gNB-CU UE F1AP ID
	The action failed because the gNB-CU UE F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU UE F1AP ID
	The action failed because the gNB-DU UE F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of UE F1AP ID
	The action failed because both UE F1AP IDs are unknown, or are known but do not define a single UE context.

	Interaction with other procedure
	The action is due to an ongoing interaction with another procedure.

	Not supported QCI Value
	The action failed because the requested QCI is not supported.

	Action Desirable for Radio Reasons
	The reason for requesting the action is radio related.

	No Radio Resources Available
	The cell(s) in the requested node don’t have sufficient radio resources available.

	Procedure cancelled
	The sending node cancelled the procedure due to other urgent actions to be performed.

	Normal Release
	The action is due to a normal release of the UE (e.g. because of mobility) and does not indicate an error.

	Cell Not Available
	The action failed due to no cell available in the requested node.

	RL Failure-others
	The action is due to an RL failure caused by other radio link failures than exceeding the maximum number of ARQ retransmissions.

	UE rejection
	The action is due to gNB-CU’s rejection of a UE access request.

	Resources not available for the slice(s)
	The requested resources are not available for the slice(s).

	AMF initiated abnormal release
	The release is triggered by an error in the AMF or in the NAS layer.

	Release due to Pre-Emption
	Release is initiated due to pre-emption.

	PLMN not served by the gNB-CU
	The PLMN indicated by the UE is not served by the gNB-CU.

	Multiple DRB ID Instances
	The action failed because multiple instances of the same DRB had been provided.

	Unknown DRB ID
	The action failed because the DRB ID is unknow.

	Multiple BH RLC CH ID Instances
	The action failed because multiple instances of the same BH RLC CH ID had been provided. This cause value is only applicable to IAB.

	Unknown BH RLC CH ID
	The action failed because the BH RLC CH ID is unknown. This cause value is only applicable to IAB.

	CHO-CPC resources to be changed
	The gNB-DU requires gNB-CU to replace, i.e. overwrite the configuration of indicated candidate target cell.

	NPN not supported
	The action fails because the indicated SNPN is not supported in the node.

	NPN access denied
	The action is due to rejection of a UE access request for NPN.

	gNB-CU Cell Capacity Exceeded
	The number of cells requested to be added was exceeding maximum cell capacity in the gNB-CU.

	Report Characteristics Empty
	The action failed because there is no measurement object in the report characteristics.

	Existing Measurement ID
	The action failed because the measurement ID is already used.

	Measurement Temporarily not Available
	The gNB-DU can temporarily not provide the requested measurement object.

	Measurement not Supported For The Object
	At least one of the concerned object(s) does not support the requested measurement.

	Unknown BAP address
	The action failed because the BAP address is unknown. This cause value is only applicable to IAB.

	Unknown BAP routing ID
	The action failed because the BAP routing ID is unknown. This cause value is only applicable to IAB.

	Insufficient UE Capabilities
	The setup can’t proceed due to insufficient UE capabilities.

	SCG activation deactivation failure
	The action failed due to rejection of the SCG activation deactivation request.

	SCG deactivation failure due to data transmission
	The SCG deactivation failure due to ongoing or arriving data transmission.

	Requested Item not Supported on Time
	The gNB-DU is unable to provide the measurement results on time.

	Unknown or already allocated gNB-CU MBS F1AP ID
	The action failed because the gNB-CU MBS F1AP ID is either unknown, or (for a first message received at the gNB-CU) is known and already allocated to an existing context.

	Unknown or already allocated gNB-DU MBS F1AP ID
	The action failed because the gNB-DU MBS F1AP ID is either unknown, or (for a first message received at the gNB-DU) is known and already allocated to an existing context.

	Unknown or inconsistent pair of MBS F1AP ID
	The action failed because both MBS F1AP IDs are unknown, or are known but do not define a single MBS context.

	Unknown or inconsistent MRB ID
	The action failed because the MRB ID is unknown or inconsistent.

	TAT-SDT expiry
	The UE context release is requested from the gNB-DU due to the expiry of the Timing Alignment timer for CG-SDT.

	SSB not Available
	The action failed due to no SSB available in the requested node.
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9.3.1.213	Coverage Modification Notification
This IE includes a list of cells and/or SS/PBCH block indexes with the corresponding coverage configuration selected by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Coverage Modification List
	
	1
	
	

	>Coverage Modification Item
	
	1 .. <maxCellingNBDU>
	
	

	>>NR CGI
	M
	
	9.3.1.12
	

	>>Cell Coverage State
	
	
	INTEGER (0..63, …)
	Value '0' indicates that the cell is inactive. Other values Indicates that the cell is active and also indicates the coverage configuration of the concerned cell.


	>>SSB Coverage Modification List
	
	0..1
	
	

	>>>SSB Coverage Modification Item
	
	1..<maxnoofSSBAreas>
	
	

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

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


	>>SSB Inactivation Cause
	O
	
	ENUMERATED (network energy saving, …)
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-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	BroadcastMRBs-FailedToBeModified-Item,
	BroadcastMRBs-FailedToBeSetup-Item,
	BroadcastMRBs-FailedToBeSetupMod-Item,
	BroadcastMRBs-Modified-Item,
	BroadcastMRBs-Setup-Item,
	BroadcastMRBs-SetupMod-Item,
	BroadcastMRBs-ToBeModified-Item,
	BroadcastMRBs-ToBeReleased-Item,
	BroadcastMRBs-ToBeSetup-Item,
	BroadcastMRBs-ToBeSetupMod-Item,
	Candidate-SpCell-Item,
	Cause,
	<<Skip the unchanged>>
	DAPS-HO-Status,
	UuRLCChannelID,
	UplinkTxDirectCurrentTwoCarrierListInfo,
	SRSPosRRCInactiveQueryIndication,
	MC-PagingCell-Item,
	UlTxDirectCurrentMoreCarrierInformation,
	CPACMCGInformation,
	ExtendedUEIdentityIndexValue,
	SSBInactivationCause



FROM F1AP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-SingleContainer{},
	F1AP-PRIVATE-IES,
	F1AP-PROTOCOL-EXTENSION,
	F1AP-PROTOCOL-IES,
	F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers

	id-BroadcastMRBs-FailedToBeModified-List,
	id-BroadcastMRBs-FailedToBeModified-Item,
	id-BroadcastMRBs-FailedToBeSetup-List,
	id-BroadcastMRBs-FailedToBeSetup-Item,
	id-BroadcastMRBs-FailedToBeSetupMod-List,
	id-BroadcastMRBs-FailedToBeSetupMod-Item,
	id-BroadcastMRBs-Modified-List,
	id-BroadcastMRBs-Modified-Item,
	id-BroadcastMRBs-Setup-List,
	id-BroadcastMRBs-Setup-Item,
	id-BroadcastMRBs-SetupMod-List,
	id-BroadcastMRBs-SetupMod-Item,
	id-BroadcastMRBs-ToBeModified-List,
	id-BroadcastMRBs-ToBeModified-Item,
	id-BroadcastMRBs-ToBeReleased-List,
	id-BroadcastMRBs-ToBeReleased-Item,
	id-BroadcastMRBs-ToBeSetup-List,
	id-BroadcastMRBs-ToBeSetup-Item,
	id-BroadcastMRBs-ToBeSetupMod-List,
	id-BroadcastMRBs-ToBeSetupMod-Item,
	id-Candidate-SpCell-Item,
	id-Candidate-SpCell-List,
	id-Cause,
<<Skip the unchanged>>
	id-SRBMappingInfo,
	id-UplinkTxDirectCurrentTwoCarrierListInfo,
	id-SRSPosRRCInactiveQueryIndication,
	id-UlTxDirectCurrentMoreCarrierInformation,
	id-CPACMCGInformation,
	id-ExtendedUEIdentityIndexValue,
	id-SSBInactivationCause,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
	maxnoofBHRLCChannels,
	maxnoofRoutingEntries,
	maxnoofChildIABNodes,
	maxnoofServedCellsIAB,
	maxnoofTLAsIAB,
	maxnoofULUPTNLInformationforIAB,
	maxnoofUPTNLAddresses,
	maxnoofSLDRBs,
	maxnoofTRPInfoTypes,
	maxnoofTRPs,
	maxnoofMRBs,
	maxnoofUEIDforPaging,
	maxnoofNeighbourNodeCellsIAB,
	maxnoofMRBsforUE,
	maxnoofServingCellMOs
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9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
<<Skip the unchanged>>
-- C
<<Skip the unchanged>>
CauseRadioNetwork ::= ENUMERATED {
	unspecified,
	rl-failure-rlc,
	unknown-or-already-allocated-gnb-cu-ue-f1ap-id,
	unknown-or-already-allocated-gnb-du-ue-f1ap-id,
	unknown-or-inconsistent-pair-of-ue-f1ap-id,
	interaction-with-other-procedure,
	not-supported-qci-Value,
	action-desirable-for-radio-reasons,
	no-radio-resources-available,
	procedure-cancelled,
	normal-release,
	...,
	cell-not-available,
	rl-failure-others,
	ue-rejection,
	resources-not-available-for-the-slice,
	amf-initiated-abnormal-release,
	release-due-to-pre-emption,
	plmn-not-served-by-the-gNB-CU,
	multiple-drb-id-instances,
	unknown-drb-id,
	multiple-bh-rlc-ch-id-instances,
	unknown-bh-rlc-ch-id,
	cho-cpc-resources-tobechanged,
	nPN-not-supported, 
	nPN-access-denied,
	gNB-CU-Cell-Capacity-Exceeded,
	report-characteristics-empty,
	existing-measurement-ID,
	measurement-temporarily-not-available,
	measurement-not-supported-for-the-object,
	unknown-bh-address,
	unknown-bap-routing-id,
	insufficient-ue-capabilities,
	scg-activation-deactivation-failure,
	scg-deactivation-failure-due-to-data-transmission,
	requested-item-not-supported-on-time,
	unknown-or-already-allocated-gNB-CU-MBS-F1AP-ID,
	unknown-or-already-allocated-gNB-DU-MBS-F1AP-ID,
	unknown-or-inconsistent-pair-of-MBS-F1AP-ID,
	unknown-or-inconsistent-MRB-ID,
	tat-sdt-expiry,
	ssb-not-available

}
<<Skip the unchanged>>
Cells-to-be-Activated-List-ItemExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-gNB-CUSystemInformation			CRITICALITY reject	EXTENSION GNB-CUSystemInformation				PRESENCE optional }|
	{ ID id-AvailablePLMNList				CRITICALITY ignore	EXTENSION AvailablePLMNList						PRESENCE optional }|
	{ ID id-ExtendedAvailablePLMN-List		CRITICALITY ignore	EXTENSION ExtendedAvailablePLMN-List			PRESENCE optional }|
	{ ID id-IAB-Info-IAB-donor-CU			CRITICALITY ignore	EXTENSION IAB-Info-IAB-donor-CU					PRESENCE optional}|
	{ ID id-AvailableSNPN-ID-List			CRITICALITY ignore	EXTENSION AvailableSNPN-ID-List					PRESENCE optional }|
	{ ID id-MBS-Broadcast-NeighbourCellList	CRITICALITY ignore	EXTENSION MBS-Broadcast-NeighbourCellList	PRESENCE optional }|
	{ ID id-SSBs-toBeActivated-List			CRITICALITY ignore	EXTENSION SSBs-toBeActivated-List				PRESENCE optional },
	...
}

<<Skip the unchanged>>

Coverage-Modification-Item ::= SEQUENCE {
	nRCGI								NRCGI,
	cellCoverageState					CellCoverageState,
	sSBCoverageModificationList			SSBCoverageModification-List OPTIONAL,
	iE-Extension			ProtocolExtensionContainer { { Coverage-Modification-Item-ExtIEs} } 				OPTIONAL,
	...
}

Coverage-Modification-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	sSBInactivationCause			SSBInactivationCause 	OPTIONAL,	
	...
}

CellCoverageState ::= INTEGER (0..63, ...)


******************************* Skip the unchanged *******************************
-- S
<<Skip the unchanged>>
SSBAreaRadioResourceStatusItem-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

SSBInactivationCause  ::= ENUMERATED { network-energy-saving,...}


SSBInformation ::= SEQUENCE {
	sSBInformationList	SSBInformationList,
	iE-Extensions		ProtocolExtensionContainer { { SSBInformation-ExtIEs } }	OPTIONAL
}
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<<Skip the unchanged>>
-- **************************************************************
--
-- IEs
--
-- **************************************************************

id-Cause											ProtocolIE-ID ::= 0
id-Cells-Failed-to-be-Activated-List				ProtocolIE-ID ::= 1
id-Cells-Failed-to-be-Activated-List-Item			ProtocolIE-ID ::= 2
id-Cells-to-be-Activated-List						ProtocolIE-ID ::= 3
id-Cells-to-be-Activated-List-Item					ProtocolIE-ID ::= 4
id-Cells-to-be-Deactivated-List						ProtocolIE-ID ::= 5
id-Cells-to-be-Deactivated-List-Item				ProtocolIE-ID ::= 6
id-CriticalityDiagnostics							ProtocolIE-ID ::= 7
id-CUtoDURRCInformation								ProtocolIE-ID ::= 9
<<Skip the unchanged>>
id-ServingCellMO-List								ProtocolIE-ID ::= 695
id-ServingCellMO-List-Item							ProtocolIE-ID ::= 696
id-ServingCellMO-encoded-in-CGC-List				ProtocolIE-ID ::= 697
[bookmark: _Hlk134453887]id-SSBInactivationCause								ProtocolIE-ID ::= xxx

<<Skip the unchanged>>
-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxEARFCN									INTEGER ::= 262143
maxnoofAllowedAreas							INTEGER ::= 16
maxnoofAMFRegions							INTEGER ::= 16
maxnoofAoIs									INTEGER ::= 64
maxnoofBluetoothName						INTEGER ::= 4
maxnoofBPLMNs								INTEGER ::= 12
maxnoofCAGs									INTEGER ::= 12
maxnoofCAGsperPLMN							INTEGER ::= 256
maxnoofCellIDforMDT							INTEGER ::= 32
maxnoofCellsinAoI							INTEGER ::= 256
<<Skip the unchanged>>
maxnoofSuccessfulHOReports					INTEGER ::= 64 
maxnoofPSCellsPerSN 						INTEGER ::= 8
maxnoofNR-UChannelIDs						INTEGER ::= 16 
maxnoofCellsinCHO							INTEGER ::= 8
maxnoofCHOexecutioncond						INTEGER ::= 2
maxnoofServedCellsIAB						INTEGER ::= 512
[bookmark: _GoBack]maxnoofSSBarea											INTEGER ::= 64
image1.emf
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