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1. Introduction
At RAN3#121 meeting, the following agreements and remaining issues on NES were captured in [2]:
	Cause value for SSB activation failure:
Introduce a new cause value “SSB not Available” in XnAP and F1AP to indicate that none of the requested SSB beam(s) can be successfully activated.
Editor notes in F1AP and XnAP
· Maximum SSB areas is 64
· In F1AP BLCR, keep the criticality “reject” for the SSBs within the cell to be Activated List IE included in the GNB-CU CONFIGURATION UPDATE message, and remove the FFS. 
Paging enhancements:
To support CN paging enhancement, the recommended SSB list for Paging could be transferred over NG in the UE context release message?
Work on reply LS to SA2.
Take the texts in the SoD as baseline, and send the draft reply LS to SA2 in Oct. meeting when we receive RAN2 reply LS.
Working assumption: To support CN paging enhancement, the recommended SSB list for Paging could be transferred in the NGAP UE context release complete message, and sent back in the NGAP Paging message in the transparent container  
Cell DTX/DRX
WA: Support the exchange of the Cell DTX/DRX configuration over Xn. 
FFS on the activation/deactivation status exchange.


In RAN3#121bis meeting, the remaining issues on NES were discussed with the following agreements.
	Inter-node beam activation:
Introduce new cause value for beam deactivation, e.g., energy saving over Xn and F1?
SSB bitmap update can be achieved as per current specifications.
Cell DTX/DRX:
The Cell DTX/DRX infor is per cell.


In this paper, we intend to finalize the Rel-18 NES. The TPs and reply LS are provided in the Annex. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Inter-node beam activation
1) Beams deactivation: Whether to introduce a cause for beams deactivation (e.g. ‘energy saving’)
This was discussed at previous several meetings, but without conclusion. In current F1AP/XnAP specification, the CCO is supported (e.g., the Coverage Modification Notification IE for F1AP or the Coverage Modification List IE for XnAP). In both of the above cases, if the SSB beam is deactivated, the corresponding SSB Coverage State is set to “0”.
As specified in TS 38.423 as follows, in case of cell activation, only those cells which are inactive due to energy saving can be requested to be switched on, which is indicated by the Deactivation Indication IE. 
	[bookmark: _Toc20955156][bookmark: _Toc29991351][bookmark: _Toc36555751][bookmark: _Toc44497429][bookmark: _Toc45107817][bookmark: _Toc45901437][bookmark: _Toc51850516][bookmark: _Toc56693519][bookmark: _Toc64447062][bookmark: _Toc66286556][bookmark: _Toc74151251][bookmark: _Toc88653723][bookmark: _Toc97904079][bookmark: _Toc98868123][bookmark: _Toc105174407][bookmark: _Toc106109244][bookmark: _Toc113825065][bookmark: _Toc138863196]8.4.3	Cell Activation
[bookmark: _Toc20955157][bookmark: _Toc29991352][bookmark: _Toc36555752][bookmark: _Toc44497430][bookmark: _Toc45107818][bookmark: _Toc45901438][bookmark: _Toc51850517][bookmark: _Toc56693520][bookmark: _Toc64447063][bookmark: _Toc66286557][bookmark: _Toc74151252][bookmark: _Toc88653724][bookmark: _Toc97904080][bookmark: _Toc98868124][bookmark: _Toc105174408][bookmark: _Toc106109245][bookmark: _Toc113825066][bookmark: _Toc138863197]8.4.3.1	General
The purpose of the Cell Activation procedure is to enable an NG-RAN node to request a neighbouring NG-RAN node to switch on one or more cells, previously reported as inactive due to energy saving.
The procedure uses non UE-associated signalling.
<Skip the irrelevance>
[bookmark: _Toc20955284][bookmark: _Toc29991481][bookmark: _Toc36555881][bookmark: _Toc44497603][bookmark: _Toc45107991][bookmark: _Toc45901611][bookmark: _Toc51850690][bookmark: _Toc56693693][bookmark: _Toc64447236][bookmark: _Toc66286730][bookmark: _Toc74151425][bookmark: _Toc88653898][bookmark: _Toc97904254][bookmark: _Toc98868341][bookmark: _Toc105174626][bookmark: _Toc106109463][bookmark: _Toc113825284][bookmark: _Toc146227883][bookmark: OLE_LINK303]9.2.2.15	Served Cells To Update NR
This IE contains updated configuration information for served NR cells exchanged between NG-RAN nodes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	[bookmark: _Hlk509392705][bookmark: _Hlk509328506]
	
	
	
	
	
	

	[bookmark: _Hlk509328635]Served Cells To Modify NR
	
	0 .. < maxnoofCellsinNG-RAN node>
	
	List of modified cells served by the NG-RAN node.
	YES
	reject

	[bookmark: _Hlk509328740]>Old NR CGI
	M
	
	NR CGI
9.2.2.7
	
	–
	

	>Served Cell Information NR
	M
	
	9.2.2.11
	
	–
	

	[bookmark: _Hlk509328719]>Neighbour Information NR
	O
	
	9.2.2.13
	
	–
	

	>Neighbour Information E-UTRA
	O
	
	[bookmark: OLE_LINK366]9.2.2.14
	
	–
	

	>Deactivation Indication
	O
	
	ENUMERATED (deactivated, ...)
	Indicates that the concerned cell is switched off for energy saving reasons.
	–
	






Observation 1: For cell activation, only those cells which are inactive due to energy saving can be requested to be switched on, which is indicated by the XnAP Deactivation Indication IE.
Following the same logic, only those SSBs which are deactivated due to energy saving can be requested to be activated. So generally, there are two options as follows. 
· Option 1: OAM configuration
· Option 2: signalling based
Option 1 will require OAM involvement, and also is not following the Cell activation principle. Hence option 2 is preferred. In addition, there are some views that only when the cell is switched off due to energy saving, NG-RAN node can request to activate the beams in the cell. Our view is that it highly restricts the use case of inter-node beam activation.  Instead, we need to consider the case when the cell is not deactivated but a number of beams are deactivated. 
The use case when the cell is not deactivated but a number of beams are deactivated should be considered to be requested for activation. 
Hence, the modification of SSB beam coverage could be due to e.g. CCO or NES. 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 its load becomes high; while if the SSB beam deactivation is due to CCO (e.g., high interference or coverage), the peer node will not request the activation of this SSB beam, since this will increase the interference and reduce the overall capacity. 
In summary, we see the benefits to introduce this cause for beams deactivation (e.g. ‘energy saving’). Otherwise, the receiving NG-RAN node has to reject the SSB beam activation request with the “SSB not available “cause value. 
The changes include that for F1AP, the Coverage Modification Notification IE can be updated 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, …). While for XnAP, the existing Coverage Modification Cause can be enhanced to indicate “network energy saving” for SSB beam deactivation.  

RAN3 to finalize the cause for beams deactivation. If agreed, 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.
[bookmark: _Hlk141953419]
2) Beams activation: Cell activation Response
In the XnAP BLCR, the SSBs Activated List IE is mandatory in the CELL ACTIVATION RESPONSE message as follows, which means that the receiving RAN node always respond the SSBs activated list if the request is successful. 
	[bookmark: _Toc20955225][bookmark: _Toc113825198][bookmark: _Toc45107920][bookmark: _Toc120033354][bookmark: _Toc51850619][bookmark: _Toc74151354][bookmark: _Toc98868255][bookmark: _Toc66286659][bookmark: _Toc97904182][bookmark: _Toc105174540][bookmark: _Toc44497532][bookmark: _Toc106109377][bookmark: _Toc88653826][bookmark: _Toc64447165][bookmark: _Toc29991422][bookmark: _Toc56693622][bookmark: _Toc36555822][bookmark: _Toc45901540]9.1.3.8	CELL ACTIVATION RESPONSE
This message is sent by an NG-RAN node2 to a peer NG-RAN node1 to indicate that one or more cell(s) previously switched-off has (have) been activated.
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

	CHOICE Activated Served Cells
	M
	
	
	
	YES
	reject

	<<<<<<<<<<<<<<<<<<<< Unmodified Texts Omitted >>>>>>>>>>>>>>>>>>>>

	>NR Cells and SSBs
	
	
	
	
	YES
	ignore

	>>NR Cells and SSBs List
	
	1
	
	
	– 
	

	>>>NR Cells and SSBs Item
	
	1 .. < maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>>>NR CGI
	M
	
	9.2.2.7
	
	–
	

	>>>>SSBs Activated List
	
	1
	
	
	–
	

	 >>>>>SSB Activated Item
	
	1 .. < maxnoofSSBAreas >
	
	
	–
	

	>>>>>>SSB Index
	M
	
	INTEGER (0..63)
	Identifier of the activated SSB beam.
	–
	

	Activation ID
	M
	
	INTEGER (0..255)
	Allocated by the NG-RAN node1
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	Interface Instance Indication
	O
	
	9.2.2.39
	
	YES
	reject






However there may be a case that all the beams of a cell are successfully activated (i.e., the cell is activated). In such case, there is no need to respond the SSBs Activated List related information. 
Change the presence of SSBs Activated List to be “0..1” in the CELL ACTIVATION RESPONSE message for XnAP.
3) Stage2 TP
In current stage 2 BLCR, the inter-node beam activation is introduced in a dedicated section, separate from the intra-system energy saving section. In essence, the inter-node beam activation is also belonging to the intra-system energy saving. In addition, the current intra-system energy saving mainly discusses cell switch on/off. If all the beams in a cell are requested to be activated, it is basically the same as cell activation.
Hence it will be more consistent to merge the inter-node beam activation section into intra-system energy saving in the spec. The texts can be updated as follows. 
	The solution also builds upon the possibility for the NG-RAN node owning a coverage cell to request neighbouring NG-RAN nodes owning a capacity booster cell to switch on some deactivated SSB beams within a cell. The receiving NG-RAN node should act upon the request accordingly.



For TS 38.300 BLCR, move the inter-node beam activation section into intra-system energy saving section.
2.2 Paging enhancements
RAN2 discussed the questions about paging enhancement proposed in the LS from RAN3 and replied the LS with the following answer [3].
	RAN2's Answer:
No RAN2 impact is identified but it was understood that paging may fail as UE assumes same paging message to be sent on all beams. Regardless it is RAN2 understanding that UE behavior does not need to be changed, as the potential paging failure could be handled by NW implementation e.g. by paging on all the beams in subsequent paging.



[bookmark: _Hlk149408293]Paging for RRC inactive UE
As observed from the above RAN2 feedback, there is no spec impact identified from RAN2 and the UE behaviour does not need to be changed. About the concern of the potential paging failure, we understand the legacy “paging over the last cell” may have the same concern. And it can be avoided by the good gNB implementation. Also as mentioned in the LS, even if the paging failure happens, this can be handled by network implementation. 
More specifically, a good gNB implementation could avoid the paging failure over limited SSB beams given at this release we can only consider the “stationary UEs” based on the "Expected UE behaviour" IE from the AMF. Even if paging failure happens, for example, the gNB just pages the “stationary” UE only but don’t receive the RACH, it can send paging messages over all SSBs. This is pretty same for the “paging over the last cell case”, when the first paging over the last cell fails. 
In addition, when both the “stationary” UE and the legacy UEs (e.g., moving UEs) are paged over the same paging occasion, the good gNB implementation is that there is no need to differentiate the beams, but sending the same paging messages over the entire cell.  
[bookmark: _Hlk149408322]RAN3 confirm the support of the paging enhancement for RRC inactive UE.	
Paging for RRC idle UE
In RAN3#121 meeting, the initial answers to SA2 are captured as baseline in the following [4].
	[Answer to the assumption]: RAN3 confirms and expects the AMF can do the paging escalation based on the existing mechanisms. – to be revised during the draft view.
[bookmark: _Hlk146133365][Answer to Q1]: NG-RAN can determine the UE mobility state at least based on the subscription information i.e., the "Expected UE behaviour" IE from the AMF.
[bookmark: _Hlk146133392][Answer to Q2]: RAN3 considers that the AMF itself can decide the validity condition of the potential “List of recommended beams”, e.g., the same as the handling of the existing Recommended Cells for Paging, Last Visited Cell Information in TS 38.413. It is up to the AMF implementation to determine to delete it when the UE moves to the connected state, or under other conditions. –can be revisited during the draft view.



Given the divergent discussions at the previous RAN3-121bis meeting, it is hard to support the paging enhancement for idle UE in Rel-18. 
No support of the paging enhancement for RRC idle UE at this release, and RAN3 to reply to SA2 with the conclusion.  
F1 paging 
For the TS 38.470 BLCR, it can be updated accordingly, after highlighting applicable for RRC inactive, and deleting the Editor’s note.
	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 send the recommended SSB beams to the gNB-DU for paging RRC inactive UE over the indicated SSB beams.
 



For the TS 38.470 BLCR, highlight the paging enhancement for RRC inactive UE, and delete the editor note.   	
[bookmark: _Hlk141863661]
2.3 Cell DTX/DRX
RAN2 running CR has defined the Cell DTX/DRX parameters as follows. 
	–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX is configured only when C-DRX is configured. 
CellDTXDRX-Config information element
-- ASN1START
-- TAG-CELLDTXDRX-CONFIG-START

CellDTXDRX-Config-r18 ::=                  SEQUENCE {
    cellDTXDRX-onDurationTimer-r18             CHOICE {
                                            subMilliSeconds INTEGER (1..31),
                                            milliSeconds    ENUMERATED {
                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
                                            }                                            OPTIONAL,  -- Need M
    cellDTXDRX-CycleStartOffset-r18        CHOICE {
        ms10                                INTEGER(0..9),
        ms20                                INTEGER(0..19),
        ms32                                INTEGER(0..31),
        ms40                                INTEGER(0..39),
        ms60                                INTEGER(0..59),
        ms64                                INTEGER(0..63),
        ms70                                INTEGER(0..69),
        ms80                                INTEGER(0..79),
        ms128                               INTEGER(0..127),
        ms160                               INTEGER(0..159),
        ms256                               INTEGER(0..255),
        ms320                               INTEGER(0..319),
        ms512                               INTEGER(0..511),
        ms640                               INTEGER(0..639),
        ms1024                              INTEGER(0..1023),
        ms1280                              INTEGER(0..1279),
        ms2048                              INTEGER(0..2047),
        ms2560                              INTEGER(0..2559),
        ms5120                              INTEGER(0..5119),
        ms10240                             INTEGER(0..10239)
    }                                                                                    OPTIONAL,  -- Need M
    cellDTXDRX-SlotOffset-r18              INTEGER (0..31)                                  OPTIONAL,  -- Need M
    cellDTXDRXconfigType-r18           ENUMERATED {dtx, drx, dtxdrx},
    cellDTXDRXactivationStatus-r18          ENUMERATED {activated, deactivated}
}



It can be observed that:
· Cell DTX/DRX configuration contains the periodicity, start slot/offset and on duration. 
· The periodicity and on duration time have the same value range as UE C-DRX parameters. 
· Cell DTX and cell DRX can be configured separately or jointly. 
· An initial activation status of cell DTX/DRX indicates whether the UE shall activate the configuration according to the received parameters.
To indicate the activation/deactivation status, at previous RAN3-121bis meeting, the following options were discussed in the SoD R3-235799 as follows. 
	Issue 1: The Cell DTX/DRX configuration is per cell?
Issue 2a: support the exchange of the cell DTX/DRX configuration over Xn.
Issue 2b: The activation/deactivation status exchange?
· Option 1: optional explicit activation/deactivation indication: 
· Option 2: probability parameter/onDuration usage probability
· Option 3: no support. 
· Option 4: implicit indication – override the previous configuration



First, according to the RAN2 running CR for TS 38.300 in R2-2310947, it is specified that the pattern configuration is common for all connected UEs in the cell. This means that the Cell DTX/DRX configuration is per cell level, but not in a UE level. 
	15.4.2.x1	Cell DTX/DRX
To facilitate reducing gNB downlink transmission/uplink reception activity time, UE can be configured with a periodic cell DTX/DRX pattern (i.e. active and non-active periods). The pattern configuration for cell DTX/DRX is common for the UEs configured with this feature in the cell.



Observation 2: The Cell DTX/DRX configuration is per cell level but no per UE level. 
Second, according to the SoD, RAN3 has different views how to exchange the activation/deactivation status given that it can be updated by the L1 group common signalling dynamically. 
· For option1, each time the common DCI updates the cell DTX/DRX activation/deactivation status, the NG-RAN configuration update procedure is needed. Our view is that the exchange of activation/deactivation status over network interfaces highly depend on how dynamically the cell DTX/DRX configuration could be activated/deactivated. If the activation/deactivation is frequent, it would be problematic to timely notify the activation/ deactivation info to peer node. If the group common L1 signalling is used to lower signalling overhead, and is not dynamic, e.g., in terms of hundreds of milliseconds, then the exchange is needed. While whether to exchange it can be finally up to the operator policy and detailed RRM algorithm
· For option 2, it remains not clear how the source node can determine the probability parameter and how the receiving node handle this probability parameter. Our view is that this can be considered in other work items. 
· For option 4, this is basically the same as option 1. 
Given this is the last meeting for R18 NES WI, it is suggested for RAN3 to conclude with option 1 or option 3. 
[bookmark: _Hlk141953476]For Cell DTX/DRX, RAN3 to conclude from the following two options. 
- Option1: exchange Cell DTX/DRX configuration and activation/deactivation status 
- Option 3: do nothing 
Noted that this Cell DTX/DRX is lower layer parameter per cell information. The same as C-DRX parameters determined by the DU, the cell DTX/DRX can be decided by the DU as well. The detailed encoding format can refer to TS 38.331.
[bookmark: _Hlk141953471]If option 1 is agreed, over F1 interface, the Cell DTX/DRX parameters are decided by the gNB-DU and signalled to the gNB-CU.

2.4 NES CHO impact 
For NES CHO, RAN2 made the following agreements when the source cell decides cell off or cell DTX/DRX activation. 

RAN2#123
Agreements 
1	We will support the CHO triggers for the use case of turning off the cell 
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition

RAN2#123bis
Agreements
1. Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
	•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
2. RAN2 will not specify anything related to target cell NES mode for CHO

It can be observed that the NES CHO would be triggered by the L1 signalling to notify UEs to execute the NES CHO conditions, which is different from the legacy CHO where the UE immediately verify the CHO conditions once configured. 
[bookmark: _Toc145327370]In the section 8.2.1.3	Inter-gNB-DU Conditional Handover or Conditional PSCell Change in TS 38.401, the following texts need to be updated, to update the procedure to include the L1 triggering signalling after the RRCReconfigurationComplete message to trigger the execution of NES CHO, between step 8 and step 9. Also the figure should be updated accordingly.  
	7-8.	The UE responds to the source gNB-DU with an RRCReconfigurationComplete message, for which the source gNB-DU forwards to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
9.	 An execution condition to trigger initiation of conditional handover or conditional PSCell change is fulfilled.



In TS 38.401, update the CHO procedure to specify that a L1 signalling is used to trigger the evaluation of execution condition of NES CHO. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we make the following proposals. 
Inter-node beam activation
Observation 1: For cell activation, only those cells which are inactive due to energy saving can be requested to be switched on, which is indicated by the XnAP Deactivation Indication IE.
1. The use case when the cell is not deactivated but a number of beams are deactivated should be considered to be requested for activation. 
RAN3 to finalize the cause for beams deactivation. If agreed, 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.
Change the presence of SSBs Activated List to be “0..1” in the CELL ACTIVATION RESPONSE message for XnAP.
For TS 38.300 BLCR, move the inter-node beam activation section into intra-system energy saving section.
Paging enhancements
RAN3 confirm the support of the paging enhancement for RRC inactive UE.	
No support of the paging enhancement for RRC idle UE at this release, and RAN3 to reply to SA2 with the conclusion.  
For the TS 38.470 BLCR, highlight the paging enhancement for RRC inactive UE, and delete the editor’s note.  	
Cell DTX/DRX
For Cell DTX/DRX, RAN3 to conclude from the following two options. 
- Option1: exchange Cell DTX/DRX configuration and activation/deactivation status 
- Option 3: do nothing 
If option 1 is agreed, over F1 interface, the Cell DTX/DRX parameters are decided by the gNB-DU and signalled to the gNB-CU.
NES CHO impact
In TS 38.401, update the CHO procedure to specify that a L1 signalling is used to trigger the evaluation of execution condition of NES CHO. 
The corresponding TPs and the draft LS are provided in Annexes.
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Annex 1: TP to 38.300 (based on BLCR R3-234825)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20388047][bookmark: _Toc29376127][bookmark: _Toc37232024][bookmark: _Toc46502082][bookmark: _Toc51971430][bookmark: _Toc52551413][bookmark: _Toc139018147][bookmark: _Toc123635636]15.4	Support for Energy Saving
[bookmark: _Toc20388048][bookmark: _Toc29376128][bookmark: _Toc37232025][bookmark: _Toc46502083][bookmark: _Toc51971431][bookmark: _Toc52551414][bookmark: _Toc139018148][bookmark: _Toc20388049][bookmark: _Toc29376129][bookmark: _Toc37232026][bookmark: _Toc46502084][bookmark: _Toc51971432][bookmark: _Toc52551415][bookmark: _Toc139018149]15.4.1	General
The aim of this function is to reduce operational expenses through energy savings.
The function allows, for example in a deployment where capacity boosters can be distinguished from cells providing basic coverage, to optimize energy consumption enabling the possibility for an E-UTRA or NR cell/SSBs providing additional capacity via single or dual connectivity, to be switched off when its capacity is no longer needed and to be re-activated on a need basis. The function also allows to page on certain SSB beams within a cell.  
15.4.2	Solution description
[bookmark: _Toc139018150]15.4.2.1	Intra-system energy saving
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 lower energy consumption (inactive 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 may initiate handover actions in order to off-load the cell being switched off and may indicate the reason for handover with an appropriate cause value to support the target node in taking subsequent actions, e.g. when selecting the target cell for subsequent handovers.
All neighbour NG-RAN nodes are informed by the NG-RAN node owning the concerned cell about the switch-off actions over the Xn interface, by means of the NG-RAN node Configuration Update procedure.
All informed nodes maintain the cell configuration data, e.g., neighbour relationship configuration, also when a certain cell is inactive. If basic coverage is ensured by NG-RAN node cells, NG-RAN node owning non-capacity boosting cells may request a re-activation over the Xn interface if capacity needs in such cells demand to do so. This is achieved via the Cell Activation procedure. During switch off time period of the boost cell, the NG-RAN node may prevent idle mode UEs from camping on this cell and may prevent incoming handovers to the same cell.
The NG-RAN node receiving a request should act accordingly. The switch-on decision may also be taken by O&M. All peer NG-RAN nodes are informed by the NG-RAN node owning the concerned cell about the re-activation by an indication on the Xn interface.
[bookmark: _Hlk146643234]The solution also builds upon the possibility for the NG-RAN node owning a coverage cell to request neighbouring NG-RAN nodes owning a capacity booster cell to switch on some deactivated SSB beams within a cell. The receiving NG-RAN node should act upon the request accordingly.

The solution also builds upon the possibility for the NG-RAN node to page e.g. stationary UEs in certain SSB(s) instead of all the SSBs within a cell for UEs in RRC inactive state. It’s up to gNB’s implementation to decide to which inactive UEs should apply the paging enhancement mechanism. 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>



Annex 2: TP to 38.470 (based on BLCR R3-235952)
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc29393048][bookmark: _Toc64448123][bookmark: _Toc13920084][bookmark: _Toc74152919][bookmark: _Toc29393000][bookmark: _Toc36556402][bookmark: _Toc45833066][bookmark: _Toc112769901][bookmark: _Toc105668010][bookmark: _Toc120035096][bookmark: _Toc97909415][bookmark: _Toc98932581]5.1	General
The following clauses describe the functions supported over F1-C and F1-U. 
[bookmark: _Toc29393001][bookmark: _Toc13920085][bookmark: _Toc36556403][bookmark: _Toc29393049][bookmark: _Toc74152920][bookmark: _Toc97909416][bookmark: _Toc98932582][bookmark: _Toc64448124][bookmark: _Toc120035097][bookmark: _Toc105668011][bookmark: _Toc112769902][bookmark: _Toc45833067]5.2	F1-C functions
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The gNB-CU is responsible for filtering target cells for paging based on the UE Radio Capability for Paging. The gNB-CU may send the recommended SSB beams to the gNB-DU for paging of RRC inactive UE over the indicated SSB beams.
 
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. 

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>



Annex 3: TP to 38.473 (based on BLCR R3-235074)
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The purpose of the F1 Setup procedure is to exchange application level data needed for the gNB-DU and the gNB-CU to correctly interoperate on the F1 interface. This procedure shall be the first F1AP procedure triggered for the F1-C interface instance after a TNL association has become operational.
NOTE:	If F1-C signalling transport is shared among multiple F1-C interface instances, one F1 Setup procedure is issued per F1-C interface instance to be setup, i.e. several F1 Setup procedures may be issued via the same TNL association after that TNL association has become operational.
NOTE:	Exchange 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.
The procedure uses non-UE associated signalling.
This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also re-initialises the F1AP UE-related contexts (if any) and erases all related signalling connections in the two nodes like a Reset procedure would do. 
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Figure 8.2.3.2-1: F1 Setup procedure: Successful Operation
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
If the NR PRACH Configuration List IE is included in the Served Cell Information IE contained in the F1 SETUP REQUEST message, the gNB-CU may store the information, and forward it to other RAN nodes for RACH optimisation. If the L139 Info IE included in the NR PRACH Configuration List IE is present, it shall contain the Root Sequence Index IE.
If the RedCap Broadcast Information IE is included in the Served Cell Information IE in the F1 SETUP REQUEST 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 F1 SETUP REQUEST message, the gNB-CU shall, if supported, use this information as specified in TS 23.501 [21].
If the Cell DTXDRX configuration IE is included in the Served Cell Information IE in the F1 SETUP REQUEST message, the gNB-CU may take this IE into account to decide its cell DTX/DRX configuration.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.2.4	gNB-DU Configuration Update
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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.
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Figure 8.2.4.2-1: gNB-DU Configuration Update procedure: Successful Operation
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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.
If the Cell DTXDRX configuration IE is included in the Served Cell Information IE in the GNB-DU CONFIGURATION UPDATE message, the gNB-CU may take this IE into account to decide its cell DTX/DRX configuration.
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The purpose of the gNB-CU Configuration Update procedure is to update application level configuration data needed for the gNB-DU and 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.
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Figure 8.2.5.2-1: gNB-CU Configuration Update procedure: Successful Operation
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
If Cells Failed to be Activated Item IE is contained in the GNB-CU CONFIGURATION UPDATE ACKNOWLEDGE message, the gNB-CU shall consider that the indicated cells are out-of-service as defined in TS 38.401 [4].
If the Neighbour Cell Information List IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall use the received information for Cross Link Interference management and/or NR-DC power coordination and/or network energy saving. The gNB-DU shall consider the received Neighbour Cell Information List IE content valid until reception of an update of the IE for the same cell(s). If the Intended TDD DL-UL Configuration NR IE and Cell DTXDRX configuration IE are absent from the Neighbour Cell Information List IE, whereas the corresponding NR CGI IE is present, the receiving gNB-DU shall remove the previously stored Neighbour Cell Information IE corresponding to the NR CGI. If the Cell DTXDRX configuration IE is present in the GNB-CU CONFIGURATION UPDATE message, the receiving gNB-DU shall, if supported, use the received information to determine its cell DTX/DRX configuration.
If the GNB-CU CONFIGURATION UPDATE message includes Transport Layer Address Info IE, the gNB-DU shall, if supported, take into account for IPSec tunnel establishment.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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8.3.3	UE Context Release (gNB-CU initiated)
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The purpose of the UE Context Release procedure is to enable the gNB-CU to order the release of the UE-associated logical connection or candidate cells in conditional handover or conditional PSCell addition or conditional PSCell change. The procedure uses UE-associated signalling.
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Figure 8.3.3.2-1: UE Context Release (gNB-CU initiated) procedure. Successful operation
The gNB-CU initiates the procedure by sending the UE CONTEXT RELEASE COMMAND message to the gNB-DU. 
Upon reception of the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall release all related signalling and user data transport resources and reply with the UE CONTEXT RELEASE COMPLETE message. If the CG-SDT Kept Indicator IE is contained in the UE CONTEXT RELEASE COMMAND message and set to "true", the gNB-DU shall, if supported, consider that the UE is sent to RRC_INACTIVE state with CG-SDT configuration and store the configured CG-SDT resources, C-RNTI, CS-RNTI, the CG-SDT related RLC configurations and F1-U connections associated with the SDT bearers while releasing the UE context.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall additionally release the UE context associated with the old gNB-DU UE F1AP ID.
If the UE CONTEXT RELEASE COMMAND message contains the RRC-Container IE, the gNB-DU shall send the RRC container to the UE via the SRB indicated by the SRB ID IE.
If the UE CONTEXT RELEASE COMMAND message includes the Execute Duplication IE, the gNB-DU shall perform CA based duplication, if configured, for the SRB for the included RRC-Container IE. 
If the Candidate Cells To Be Cancelled List IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall consider that the gNB-CU is cancelling only the conditional handover or conditional PSCell addition or conditional PSCell change associated to the cells identified by the included NR CGIs and associated to the UE-associated signaling identified by the gNB-CU UE F1AP ID IE and the gNB-DU UE F1AP ID IE.
If the Positioning Context Reservation Indication IE is included in the UE CONTEXT RELEASE COMMAND message, the gNB-DU shall not release the positioning context including the SRS configuration for the UE.
If the Recommended SSBs for Paging List IE is included in the UE CONTEXT RELEASE COMPLETE message, the gNB-CU shall, if supported, store it and may use it as assistance information for subsequent paging. 

Interactions with UE Context Setup procedure:
The UE Context Release procedure may be performed before the UE Context Setup procedure to release an existing UE-associated logical F1-connection and related resources in the gNB-DU, e.g. when gNB-CU rejects UE access it shall trigger UE Context Release procedure with the cause value of UE rejection.


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.10	GNB-CU CONFIGURATION UPDATE
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
	reject

	   >>>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
	
	-
	

	>>Cell DTXDRX configuration
	O
	
	9.3.1.aaa
	
	YES
	ignore

	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

	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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<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.1.10	Served Cell Information
This IE contains cell configuration information of a cell in the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NR CGI
	M
	
	9.3.1.12
	
	-
	

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

	5GS TAC
	O
	
	9.3.1.29
	5GS Tracking Area Code
	-
	

	Configured EPS TAC
	O
	
	9.3.1.29a
	
	-
	

	<<<<<<<<<<<<<<<<<<<< Unmodified Texts Omitted >>>>>>>>>>>>>>>>>>>>


	RedCap Broadcast Information
	O
	
	BIT STRING (SIZE(8)) 
	The presence of this IE indicates that the intraFreqReselectionRedCap IE is broadcast in SIB1 of the corresponding cell, see TS 38.331 [8].
Each position in the bitmap indicates which RedCap UEs are allowed access, according to the setting of RedCap barring indicators in SIB1, see TS 38.331 [8].
First bit = 1Rx, second bit = 2Rx,
third bit = halfDuplex,
 other bits reserved for future use. Value '1' indicates 'access allowed'. Value '0' indicates 'access not allowed”.
	YES
	ignore

	Cell DTXDRX configuration
	O
	
	9.3.1.aaa
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMN Ids. Value is 6.

	maxnoofExtendedBPLMNs
	Maximum no. of Extended Broadcast PLMN Ids. Value is 6.

	maxnoofBPLMNsNR
	Maximum no. of PLMN Ids.broadcast in an NR cell. Value is 12.

	maxnoofNR-UChannelIDs
	Maximum no. NR-U Channel IDs in a cell. Value is 16.

	maxnoofMBSFSAs
	Maximum no. of MBS FSAs by a cell. Value is 256.



<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

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
	Criticality
	Assigned Criticality

	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, …)
	
	YES
	ignore




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.3.1.aaa	Cell DTXDRX configuration
This IE contains the Cell DTXDRX configuration information.
	[bookmark: _Hlk146653644]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CellDTXDRX-Config
	O
	
	OCTET STRING
	Includes the cellDTXDRX-Config IE, as defined in TS 38.331 [8].




<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

3GPP
9.4.5	Information Element Definitions
-- ASN1START 
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
CellGroupConfig ::= OCTET STRING

CellCapacityClassValue ::= INTEGER (1..100,...)

CellDTXDRXConfiguration	::= SEQUENCE {
	cellDTXDRXConfig			CellDTXDRX-Config		OPTIONAL,
	iE-Extensions				ProtocolExtensionContainer { { CellDTXDRXConfiguration-ExtIEs} }	OPTIONAL,
}

CellDTXDRXConfiguration-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

CellDTXDRX-Config	::= OCTET STRING




<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

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, ...)

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
Served-Cell-Information ::= SEQUENCE {
	nRCGI							NRCGI,
	nRPCI							NRPCI,
	fiveGS-TAC						FiveGS-TAC			OPTIONAL,
	configured-EPS-TAC				Configured-EPS-TAC 		OPTIONAL,
	servedPLMNs						ServedPLMNs-List,
	nR-Mode-Info					NR-Mode-Info, 
	measurementTimingConfiguration	OCTET STRING,
	iE-Extensions		ProtocolExtensionContainer { {Served-Cell-Information-ExtIEs} } OPTIONAL,
	...
}
Served-Cell-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{	ID id-RANAC							CRITICALITY ignore	EXTENSION RANAC							PRESENCE optional }|
	{	ID id-ExtendedServedPLMNs-List		CRITICALITY ignore	EXTENSION ExtendedServedPLMNs-List	PRESENCE optional }|
	{	ID id-Cell-Direction				CRITICALITY ignore	EXTENSION Cell-Direction				PRESENCE optional }|
	{	ID id-BPLMN-ID-Info-List			CRITICALITY ignore	EXTENSION BPLMN-ID-Info-List			PRESENCE optional }|
	{	ID id-Cell-Type						CRITICALITY ignore	EXTENSION CellType						PRESENCE optional}|
	{	ID id-ConfiguredTACIndication		CRITICALITY ignore	EXTENSION ConfiguredTACIndication		PRESENCE optional }|
	{	ID id-AggressorgNBSetID				CRITICALITY ignore	EXTENSION AggressorgNBSetID				PRESENCE optional}|
	{	ID id-VictimgNBSetID				CRITICALITY ignore	EXTENSION VictimgNBSetID				PRESENCE optional}|
	{	ID id-IAB-Info-IAB-DU				CRITICALITY ignore	EXTENSION IAB-Info-IAB-DU				PRESENCE optional}|
	{	ID id-SSB-PositionsInBurst			CRITICALITY ignore	EXTENSION SSB-PositionsInBurst			PRESENCE optional }|
	{	ID id-NRPRACHConfig					CRITICALITY ignore	EXTENSION NRPRACHConfig					PRESENCE optional }|
	{	ID id-SFN-Offset					CRITICALITY ignore	EXTENSION SFN-Offset					PRESENCE optional }|
	{	ID id-NPNBroadcastInformation		CRITICALITY reject 	EXTENSION NPNBroadcastInformation		PRESENCE optional }|
	{	ID id-Supported-MBS-FSA-ID-List				CRITICALITY ignore	EXTENSION Supported-MBS-FSA-ID-List						PRESENCE optional }|
	{	ID id-Redcap-Bcast-Information		CRITICALITY ignore	EXTENSION Redcap-Bcast-Information	PRESENCE optional }|,
	{	ID id-CellDTXDRXConfiguration		CRITICALITY ignore	EXTENSION CellDTXDRXConfiguration 	PRESENCE optional },
	...
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
SSBAreaRadioResourceStatusItem-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	...
}

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


SSBInformation ::= SEQUENCE {
	sSBInformationList	SSBInformationList,
	iE-Extensions		ProtocolExtensionContainer { { SSBInformation-ExtIEs } }	OPTIONAL
}

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
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<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>
id-ServingCellMO-List								ProtocolIE-ID ::= 695
id-ServingCellMO-List-Item							ProtocolIE-ID ::= 696
id-ServingCellMO-encoded-in-CGC-List				ProtocolIE-ID ::= 697
id-CellDTXDRXConfiguration 							ProtocolIE-ID ::= xxx
[bookmark: _Hlk134453887]id-SSBInactivationCause								ProtocolIE-ID ::= yyy




<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>









Annex 4: TP to 38.401 

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc52266342][bookmark: _Toc64445120][bookmark: _Toc73980479][bookmark: _Toc88651175][bookmark: _Toc98351715][bookmark: _Toc98748013][bookmark: _Toc105704400][bookmark: _Toc106108518][bookmark: _Toc107829490][bookmark: _Toc112703249][bookmark: _Toc138758979]8.2.1.3	Inter-gNB-DU Conditional Handover or Conditional PSCell Change
This procedure is used for the case when the UE moves from one gNB-DU to another gNB-DU within the same gNB-CU during NR operation for conditional handover or conditional PSCell change. Figure 8.2.1.3-1 shows the inter-gNB-DU conditional mobility procedure for intra-NR.


	Comment by Huawei: This figure is to be updated
Figure 8.2.1.3-1: Inter-gNB-DU Conditional Handover or Conditional PSCell Change for intra-NR
1-2.	The steps 1-2 are as defined in clause 8.2.1.1. 
3.	The gNB-CU sends an UE CONTEXT SETUP REQUEST message to the candidate gNB-DU to create an UE context and setup one or more data bearers. The UE CONTEXT SETUP REQUEST message is sent for each candidate cell and includes a HandoverPreparationInformation (conditional handover) or a CG-ConfigInfo (conditional PSCell change).
4.	The candidate gNB-DU responds to the gNB-CU with an UE CONTEXT SETUP RESPONSE message including the target cell ID that was requested from the gNB-CU. The response message is sent for each requested candidate cell.
5.	The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes a generated RRCReconfiguration message.
6.	The step 6 is as defined in clause 8.2.1.1.
7-8.	The UE responds to the source gNB-DU with an RRCReconfigurationComplete message, for which the source gNB-DU forwards to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
8a. In case of NES CHO, the gNB-DU sends a L1 signalling to trigger the evaluation of execution condition(s).
9.	 An execution condition to trigger initiation of conditional handover or conditional PSCell change is fulfilled.
10. A Random Access procedure is performed at the candidate gNB-DU, which becomes the target gNB-DU if successful. The target gNB-DU sends a Downlink Data Delivery Status frame to inform the gNB-CU. The target gNB-DU also sends an ACCESS SUCCESS message to inform the gNB-CU of which cell the UE has successfully accessed.
11-12.	The steps 11-12 are as defined in steps 9-10 in clause 8.2.1.1.
13.	The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. Downlink packets, which may include PDCP PDUs not successfully transmitted in the source gNB-DU, are sent from the gNB-CU to the target gNB-DU.
NOTE:	The step 13 may happen before step 12, as soon as the gNB-CU knows which cell the UE has successfully accessed.
NOTE:	The gNB-CU may initiate UE Context Release procedure toward the other signalling connections or other candidate target gNB-DUs, if any, to cancel conditional handover or conditional PSCell change for the UE.
14.	The source gNB-DU responds to the gNB-CU with the UE CONTEXT MODIFICATION RESPONSE message. 
15 -16. 	The steps 15-16 are as defined in steps 11-12 in clause 8.2.1.1.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>



Annex 5. Draft LS

[bookmark: _Hlk134259379]Title:	[Draft] Reply LS on the enhancements to restricting paging in a limited area 
Response to:	S2-2307984/R3-233729

Release:	Rel-18
Work Item:	Netw_Energy_NR-Core

Source:	Huawei [will be RAN3]
To:	SA2
Cc:	RAN2

Contact Person:
Name:	Feng Han
E-mail Address:	hanfeng3@huawei.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org	

Attachments:        -

1. Overall Description:
RAN3 would like to thank SA2 for their reply LS on the enhancements to restricting paging in a limited area.
RAN3 discussed the questions and would like to provide the following preliminary replies:
Assumption validation: SA2 would also like to validate the following assumption: If the initial paging attempt using the potential new parameter of "List of recommended beams" fails, how paging escalation happen will be controlled by the AMF based on existing procedures.
Answer: RAN3 confirms and expects the AMF can do the paging escalation based on the existing mechanisms.
Q1: SA2 understands that the beam-based paging is most efficient towards low mobility and static UEs. How is the gNB expected to determine whether the UE is static or not across multiple RRC connections from the same UE considering TS 33.501 contains requirements on 5G-S-TMSI reallocation? 
Answer: NG-RAN can determine the UE mobility state at least based on the subscription information i.e., the "Expected UE behaviour" IE from the AMF. 
Q2: SA2 would like to ask about the validity condition of the potential “List of recommended beams” container that is stored in the AMF. What is the AMF condition to delete the stored "List of recommended beams"?
Answer: RAN3 considers that the AMF itself can decide the validity condition of the potential “List of recommended beams”, e.g., the same as the handling of the existing Recommended Cells for Paging, Last Visited Cell Information in TS 38.413. It is up to the AMF implementation to determine to delete it when the UE moves to the connected state, or under other conditions.
In addition, RAN3 would like to inform that the CN-paging enhancement will not be supported in Rel-18.
2. Actions:
To SA2
ACTION: 	RAN3 kindly asks SA2 to take above information into account.

3. Date of Next TSG RAN3 Meetings:
[bookmark: _GoBack]Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
RAN3#123					2024-02-26 – 2024-03-01								Athens, GR
RAN3#123bis                      2024-04-15 – 2024-04-19	China (TBC), CN
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