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1	Introduction
[bookmark: _Hlk48630882]It was agreed to work on the measured EC transmission from gNB-DU to gNB-CU over F1 in R18. And how to transfer the measured energy cost over F1 via the existing F1AP procedure or the new F1AP procedure needs to be further discussed. 
In this contribution, we provide our views on the method of transferring the measured energy cost over F1, and our analysis on the measured EC from gNB-CU-UP to gNB-CU-CP, along with the corresponding stage2 & stage3 TP.
2 Discussion
2.1 Measured EC over F1 interface
It was decided that the transfer of measured EC from gNB-DU to gNB-CU should proceed. However, the specific method for the transfer needed further discussion. Checking the progress made over Xn interface, it was agreed to introduce the new class1 & class2 procedure to facilitate the transfer of AI/ML-related information, and these information encompasses predicted resource status, UE performance feedback, measured EC, etc.
However, with respect to the impact over F1 interface, only the impact of measured EC needs to be normalized. From our standpoint, given that the limited impact observed over the F1 interface at present, we propose the reuse of the existing F1AP procedure, known as the Resource Status Initiation procedure, to transfer the measured EC from gNB-DU to gNB-CU.
Following the subscription principle of measured EC, gNB-CU can request gNB-DU to report its measured EC, and then gNB-DU can report the measured EC via one-time reporting or periodically reporting if configured successfully.
Proposal 1 Reusing the existing F1AP procedure (resource status procedure) to transfer the measured EC from gNB-DU to gNB-CU:
-	Introduce the “Energy Cost” bit in the Report Characteristics IE in the RESOURCE STATUS REQUEST message.
-	Introduce the Energy Cost IE in the RESOURCE STATUS UPDATE message.
The encoding format of measured energy cost over F1 interface shall follow the agreement of measured energy cost over Xn interface. 
Proposal 2 Define the Energy Cost IE over F1 interface as an INTEGER (0..10000, ...).

Possible Implementation (see yellow-highlighted part):
[bookmark: _Toc51763601][bookmark: _Toc120124296][bookmark: _Toc99038548][bookmark: _Toc105510940][bookmark: _Toc99730811][bookmark: _Toc66289426][bookmark: _Toc105927472][bookmark: _Toc138795662][bookmark: _Toc106110012][bookmark: _Toc74154539][bookmark: _Toc64448767][bookmark: _Toc81383283][bookmark: _Toc113835449][bookmark: _Toc88657916][bookmark: _Toc45832348][bookmark: _Toc97910828]9.2.1.20	RESOURCE STATUS REQUEST
This message is sent by gNB-CU to gNB-DU to initiate the requested measurement according to the parameters given in the message.
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

	gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BIT STRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-DU is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit = HW LoadInd Periodic, Fifth Bit = Number of Active UEs Periodic, Sixth Bit = NR-U Channel List Periodic,
Seventh Bit =  Energy Cost.
Other bits shall be ignored by the gNB-DU.
	YES
	ignore

	// Skip omitted part



[bookmark: _Toc120124299][bookmark: _Toc88657919][bookmark: _Toc99038551][bookmark: _Toc105927475][bookmark: _Toc81383286][bookmark: _Toc66289429][bookmark: _Toc45832351][bookmark: _Toc106110015][bookmark: _Toc105510943][bookmark: _Toc51763604][bookmark: _Toc97910831][bookmark: _Toc138795665][bookmark: _Toc5691059][bookmark: _Toc74154542][bookmark: _Toc99730814][bookmark: _Toc64448770][bookmark: _Toc113835452]9.2.1.23	RESOURCE STATUS UPDATE
This message is sent by gNB-DU to gNB-CU to report the results of the requested measurements.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

	Hardware Load Indicator 
	O
	
	9.3.1.136
	
	YES
	ignore

	TNL Capacity Indicator
	O
	
	9.3.1.128
	
	YES
	ignore

	Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellingNBDU >
	
	
	-
	

	>>Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	

	>>Radio Resource Status 
	O
	
	9.3.1.129
	
	-
	

	>>Composite Available Capacity Group
	O
	
	9.3.1.130
	
	-
	

	>>Slice Available Capacity 
	O
	
	9.3.1.134
	
	-
	

	>>Number of Active UEs 
	O
	
	 9.3.1.135
	
	-
	

	// Skip omitted part

	Energy Cost
	O
	
	INTEGER (0..10000,…)
	The node level measured Energy Consumption per gNB-DU index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale.
	YES
	ignore



2.2 Measured EC over E1 interface
Another left issue for the split-gNB is whether the measured EC should be transferred from CU-UP to CU-CP.
Following is the TR28.913 about Study on new aspects of Energy Efficiency in SA5:
	




Now we consider measured energy consumption as node level, and according to the TR28.913, the EC of a split-gNB should not only consider the EC of gNB-CU and gNB-DU, but also consider the EC of gNB-CU-UP and gNB-CU-CP. Now, it is assumed that model inference is performed in the gNB-CU-CP, so we proposed to transfer the measured EC from gNB-CU-UP to gNB-CU-CP. Moreover, same reason as the measured EC over F1AP, we propose to resuing the existing E1AP procedure to transfer the measured EC.
Proposal 3 Following similar principle, reusing the existing E1AP procedure (resource status procedure) to transfer the measured EC from gNB-DU to gNB-CU:
- 	Introduce the “Energy Cost” bit in the Report Characteristics IE in the RESOURCE STATUS REQUEST message.
-	Introduce the Energy Cost IE in the RESOURCE STATUS UPDATE message.
Proposal 4 Define the Energy Cost IE over E1 interface as an INTEGER (0..10000, ...).

Possible Implementation:
[bookmark: _Toc74152712][bookmark: _Toc88656137][bookmark: _Toc112687704][bookmark: _Toc56620297][bookmark: _Toc45881708][bookmark: _Toc64447937][bookmark: _Toc138865682][bookmark: _Toc51852346][bookmark: _Toc106108611][bookmark: _Toc105657230][bookmark: _Toc88657196]9.2.1.19	RESOURCE STATUS REQUEST
This message is sent by an gNB-CU-CP to gNB-CU-UP to initiate the requested measurement according to the parameters given in the message.
Direction: gNB-CU-CP  gNB-CU-UP.
	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
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-CU-UP is requested to report.
First Bit = TNL Available Capacity Ind Periodic,
Second Bit = HW Capacity Ind Periodic,
Third Bit = Energy Cost.
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms, 10000ms, 20000ms, 30000ms, 40000ms, 50000ms, 60000ms, 70000ms, 80000ms, 90000ms, 100000ms, 110000ms, 120000ms,  …)
	Periodicity that can be used for reporting. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore



[bookmark: _Toc138865685]9.2.1.22	RESOURCE STATUS UPDATE
This message is sent by gNB-CU-UP to gNB-CU-CP to report the results of the requested measurements.
Direction: gNB-CU-UP  gNB-CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	TNL Available Capacity Indicator
	O
	
	9.3.1.72
	
	YES
	ignore

	HW Capacity Indicator
	O
	
	9.3.1.73
	
	YES
	ignore

	Energy Cost
	O
	
	INTEGER (0..10000, ...)
	The node level measured Energy Consumption per gNB-CU-UP index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 12.

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




Moreover, we proposed to capture stage2 description about the measured Energy Cost over F1&E1 interface, which is similar principle as text description as 38.300.
Proposal 5 Capture stage2 description about Energy Cost transferring over F1&E1 interface in the TS38.401.
[bookmark: _GoBack]The corresponding TP to 38.473 and 37.483 are provided in the Annex. And the TP to 38.401 is provided in the R3-235430.
3 Conclusion
We propose the following observations and proposals:
Proposal 1 Reusing the existing F1AP procedure (resource status procedure) to transfer the measured EC from gNB-DU to gNB-CU:
-	Introduce the “Energy Cost” bit in the Report Characteristics IE in the RESOURCE STATUS REQUEST message.
-	Introduce the Energy Cost IE in the RESOURCE STATUS UPDATE message.
Proposal 2 Define the Energy Cost IE over F1 interface as an INTEGER (0..10000, ...).
Proposal 3 Following similar principle, reusing the existing E1AP procedure (resource status procedure) to transfer the measured EC from gNB-DU to gNB-CU:
- 	Introduce the “Energy Cost” bit in the Report Characteristics IE in the RESOURCE STATUS REQUEST message.
-	Introduce the Energy Cost IE in the RESOURCE STATUS UPDATE message.
Proposal 4 Define the Energy Cost IE over E1 interface as an INTEGER (0..10000, ...).
Proposal 5 Capture stage2 description about Energy Cost transferring over F1&E1 interface in the TS38.401.
Annex - TP to 38.473 
[bookmark: _Toc367182965]<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc88657671][bookmark: _Toc113835111][bookmark: _Toc99730483][bookmark: _Toc99038222][bookmark: _Toc45832179][bookmark: _Toc74154294][bookmark: _Toc106109674][bookmark: _Toc138795320][bookmark: _Toc51763359][bookmark: _Toc64448522][bookmark: _Toc120123954][bookmark: _Toc66289181][bookmark: _Toc81383038][bookmark: _Toc97910583][bookmark: _Toc105510602][bookmark: _Toc105927134]8.2.10	Resource Status Reporting Initiation
[bookmark: _Toc74154295][bookmark: _Toc106109675][bookmark: _Toc113835112][bookmark: _Toc99038223][bookmark: _Toc81383039][bookmark: _Toc105510603][bookmark: _Toc64448523][bookmark: _Toc51763360][bookmark: _Toc66289182][bookmark: _Toc5690849][bookmark: _Toc97910584][bookmark: _Toc120123955][bookmark: _Toc45832180][bookmark: _Toc138795321][bookmark: _Toc99730484][bookmark: _Toc88657672][bookmark: _Toc105927135]8.2.10.1	General
This procedure is used by an gNB-CU to request the reporting of load measurements to gNB-DU.
The procedure uses non UE-associated signalling.
[bookmark: _Toc66289183][bookmark: _Toc45832181][bookmark: _Toc105510604][bookmark: _Toc64448524][bookmark: _Toc81383040][bookmark: _Toc88657673][bookmark: _Toc97910585][bookmark: _Toc5690850][bookmark: _Toc99038224][bookmark: _Toc106109676][bookmark: _Toc51763361][bookmark: _Toc99730485][bookmark: _Toc105927136][bookmark: _Toc138795322][bookmark: _Toc120123956][bookmark: _Toc113835113][bookmark: _Toc74154296]8.2.10.2	Successful Operation

[bookmark: _MON_1617799762]
Figure 8.2.10.2-1: Resource Status Reporting Initiation, successful operation
gNB-CU initiates the procedure by sending the RESOURCE STATUS REQUEST message to gNB-DU to start a measurement, stop a measurement, or add cells to report for a measurement. Upon receipt, gNB-DU:
-	shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start"; or
-	shall stop all cells measurements and terminate the reporting in case the Registration Request IE is set to "stop"; or
-	shall add cells indicated in the Cell To Report List IE to the measurements initiated before for the given measurement IDs, in case the Registration Request IE is set to "add". If measurements are already initiated for a cell indicated in the Cell To Report List IE, this information shall be ignored.
If the Registration Request IE is set to "start" in the RESOURCE STATUS REQUEST message and the Report Characteristics IE indicates cell specific measurements, the Cell To Report List IE shall be included. 
If Registration Request IE is set to "add" in the RESOURCE STATUS REQUEST message, the Cell To Report List IE shall be included.
If gNB-DU is capable to provide all requested resource status information, it shall initiate the measurement as requested by gNB-CU, and respond with the RESOURCE STATUS RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects gNB-DU shall perform measurements on. For each cell, gNB-DU shall include in the RESOURCE STATUS UPDATE message:
[bookmark: _Hlk20925064][bookmark: _Hlk20990721]-	the Radio Resource Status IE, if the first bit, "PRB Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If the cell for which Radio Resource Status IE is requested to be reported supports more than one SSB, the Radio Resource Status IE for such cell shall include the SSB Area Radio Resource Status Item IE for all SSB areas supported by the cell. If the SSB To Report List IE is included for a cell, the Radio Resource IE for such cell shall only include the SSB Area Radio Resource Status List IE; If the cell for which Radio Resource Status IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Radio Resource Status IE for such cell shall, if supported, include the requested Slice Radio Resource Status Item IE if the cell for which Radio Resource Status IE is requested to be reported supports MIMO the Radio Resource Status IE for such cell shall include the MIMO PRB usasge Information IE;
-	the TNL Capacity Indicator IE, if the second bit, "TNL Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
[bookmark: _Hlk20990790]-	the Composite Available Capacity Group IE, if the third bit, "Composite Available Capacity Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1. If Cell Capacity Class Value IE is included within the Composite Available Capacity Group IE, this IE is used to assign weights to the available capacity indicated in the Capacity Value IE. If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one SSB the Composite Available Capacity Group IE for such cell shall include the SSB Area Capacity Value List IE for all SSB areas supported by the cell, providing the SSB area capacity with respect to the Cell Capacity Class Value IE. If the SSB To Report List IE is included for a cell, the Composite Available Capacity Group IE for such cell shall include the requested SSB Area Capacity Value List IE providing the SSB area capacity with respect to the Cell Capacity Class Value. If the cell for which Composite Available Capacity Group IE is requested to be reported supports more than one slice, and if the Slice To Report List IE is included for a cell, the Slice Available Capacity IE for such cell shall include the requested Slice Available Capacity Value Downlink IE and Slice Available Capacity Value Uplink IE, providing the slice capacity with respect to the Cell Capacity Class Value.
-	the Hardware Load Indicator IE, if the fourth bit, " HW LoadInd Periodic " of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Number of Active UEs IE, if the fifth bit, "Number of Active UEs Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the NR-U Channel List IE, if the sixth bit, " NR-U Channel List Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
-	the Energy Cost IE, if the seventh bit, " Energy Cost" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to "1".
If the Reporting Periodicity IE in the RESOURCE STATUS REQUEST is present, this indicates the periodicity for the reporting of periodic measurements. The gNB-DU shall report once, unless otherwise requested within the Reporting Periodicity IE.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.20	RESOURCE STATUS REQUEST
This message is sent by gNB-CU to gNB-DU to initiate the requested measurement according to the parameters given in the message.
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

	gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BIT STRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-DU is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit = HW LoadInd Periodic, Fifth Bit = Number of Active UEs Periodic, Sixth Bit = NR-U Channel List Periodic,
Seventh Bit = Energy Cost. 
Other bits shall be ignored by the gNB-DU.
	YES
	ignore

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxCellingNBDU>
	
	
	
	

	>>Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	-
	

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	-
	

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

	>>Slice To Report List 
	
	0..1
	
	S-NSSAI list to which the request applies. 
	-
	

	>>>Slice To Report Item
	
	1..< maxnoofBPLMNsNR>
	
	
	
	

	>>>>PLMN Identity
	M
	
	9.3.1.14
	Broadcast PLMN
	
	

	>>>>S-NSSAI List 
	
	1
	
	
	-
	

	>>>>>S-NSSAI Item 
	
	1 .. < maxnoofSliceItems>
	
	
	-
	

	>>>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms,10000ms, …)
	Periodicity that can be used for reporting of indicated measurements. Also used as the averaging window length for all measurement object if supported.
This IE is ignored if the Registration Request IE is set to “add”.
	YES
	ignore



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

[bookmark: _Toc407158117][bookmark: _Hlk528834380]<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.23	RESOURCE STATUS UPDATE
This message is sent by gNB-DU to gNB-CU to report the results of the requested measurements.
Direction: gNB-DU  gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	gNB-CU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU
	YES
	reject

	gNB-DU Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-DU
	YES
	ignore

	Hardware Load Indicator 
	O
	
	9.3.1.136
	
	YES
	ignore

	TNL Capacity Indicator
	O
	
	9.3.1.128
	
	YES
	ignore

	Cell Measurement Result
	
	0..1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellingNBDU >
	
	
	-
	

	>>Cell ID
	M
	
	NR CGI 9.3.1.12
	
	-
	

	>>Radio Resource Status 
	O
	
	9.3.1.129
	
	-
	

	>>Composite Available Capacity Group
	O
	
	9.3.1.130
	
	-
	

	>>Slice Available Capacity 
	O
	
	9.3.1.134
	
	-
	

	>>Number of Active UEs 
	O
	
	 9.3.1.135
	
	-
	

	>>NR-U Channel List
	
	0..1
	
	
	YES
	ignore

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

	>>>>NR-U Channel ID
	M
	
	INTEGER (1.. maxnoofNR-UChannelIDs, …)
	Identifies a portion of the NR-U Channel Bandwidth on which channel access procedure in shared spectrum has been performed in the last reporting period.

	-
	

	>>>>Channel occupancy time percentage DL
	M
	
	INTEGER (0..100)
	The percentage of time for which the channel resources have been utilised for DL traffic served by the corresponding NR-U Channel of the serving cell. Value 100 indicates that the channel resources have been utilized for DL traffic served by the corresponding NR-U Channel of the serving cell for the whole duration between consecutive reporting.
	-
	

	>>>>Energy Detection Threshold DL
	M
	
	INTEGER (-100..-50,…)
	Average ED Threshold used for DL channel sensing at the gNB. Value is in dBm.
	-
	

	Energy Cost
	O
	
	INTEGER(0..10000, ...)
	The node level measured Energy Consumption per gNB-DU index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale.
	YES
	ignore



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

[bookmark: _Toc88658229][bookmark: _Toc106110435][bookmark: _Toc138796102][bookmark: _Toc51763907][bookmark: _Toc105511363][bookmark: _Toc74154851][bookmark: _Toc99731228][bookmark: _Toc105927895][bookmark: _Toc45832585][bookmark: _Toc81383595][bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc36557065][bookmark: _Toc99038965][bookmark: _Toc120124733][bookmark: _Toc66289738][bookmark: _Toc64449079][bookmark: _Toc113835877][bookmark: _Toc97911141]9.4.4	PDU Definitions
-- 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,
	Cells-Failed-to-be-Activated-List-Item,
	Cells-Status-Item,
	Cells-to-be-Activated-List-Item,
	Cells-to-be-Deactivated-List-Item, 
	CellULConfigured,
	CriticalityDiagnostics, 
	C-RNTI,
	CUtoDURRCInformation, 
	DRB-Activity-Item,
	DRBID,
	DRBs-FailedToBeModified-Item,
	DRBs-FailedToBeSetup-Item,
	DRBs-FailedToBeSetupMod-Item,
	DRB-Notify-Item,
	DRBs-ModifiedConf-Item,
	DRBs-Modified-Item,
	DRBs-Required-ToBeModified-Item,
	DRBs-Required-ToBeReleased-Item,
	DRBs-Setup-Item,
	DRBs-SetupMod-Item,
	DRBs-ToBeModified-Item,
	DRBs-ToBeReleased-Item,
	DRBs-ToBeSetup-Item,
	DRBs-ToBeSetupMod-Item,
	DRXCycle,
	DRXConfigurationIndicator,
	DUtoCURRCInformation,
	EUTRANQoS,
	ExecuteDuplication,
	FullConfiguration,
	GNB-CU-MBS-F1AP-ID,
	GNB-CU-UE-F1AP-ID,
	GNB-DU-MBS-F1AP-ID,
	GNB-DU-UE-F1AP-ID,
	GNB-DU-ID,
	GNB-DU-Served-Cells-Item,
	GNB-DU-System-Information, 
	GNB-CU-Name,
	GNB-DU-Name,
	InactivityMonitoringRequest,
	InactivityMonitoringResponse,
	LowerLayerPresenceStatusChange,
	MBS-Area-Session-ID,
	MBS-CUtoDURRCInformation,
	MBSMulticastF1UContextDescriptor,
	MBS-Session-ID,	
	MBS-ServiceArea,
	MulticastF1UContextReferenceCU,
	MulticastF1UContext-ToBeSetup-Item,
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<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>


-- **************************************************************
--
-- Resource Status Update 
--
-- **************************************************************

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

ResourceStatusUpdateIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID					CRITICALITY reject	TYPE TransactionID			PRESENCE mandatory	}|
	{ ID id-gNBCUMeasurementID			CRITICALITY reject	TYPE GNBCUMeasurementID				PRESENCE mandatory	}|
	{ ID id-gNBDUMeasurementID			CRITICALITY ignore	TYPE GNBDUMeasurementID			PRESENCE mandatory	}|
	{ ID id-HardwareLoadIndicator			CRITICALITY ignore	TYPE HardwareLoadIndicator			PRESENCE optional	}|
	{ ID id-TNLCapacityIndicator			CRITICALITY ignore	TYPE TNLCapacityIndicator		PRESENCE optional	}|
	{ ID id-CellMeasurementResultList		CRITICALITY ignore	TYPE CellMeasurementResultList	PRESENCE optional	}|
	{ ID id-EnergyCost					CRITICALITY	ignore	TYPE EnergyCost						PRESENCE	optional　},
	...
}
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9.4.5	Information Element Definitions

-- E
EnergyDetectionThreshold ::= INTEGER (0..10000, ...)

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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-- **************************************************************
--
-- 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
id-DRBs-FailedToBeModified-Item						ProtocolIE-ID ::= 12
id-DRBs-FailedToBeModified-List						ProtocolIE-ID ::= 13
id-DRBs-FailedToBeSetup-Item						ProtocolIE-ID ::= 14
id-DRBs-FailedToBeSetup-List						ProtocolIE-ID ::= 15
id-DRBs-FailedToBeSetupMod-Item						ProtocolIE-ID ::= 16
id-DRBs-FailedToBeSetupMod-List						ProtocolIE-ID ::= 17
id-DRBs-ModifiedConf-Item							ProtocolIE-ID ::= 18
id-DRBs-ModifiedConf-List							ProtocolIE-ID ::= 19
id-DRBs-Modified-Item								ProtocolIE-ID ::= 20
id-DRBs-Modified-List								ProtocolIE-ID ::= 21
id-DRBs-Required-ToBeModified-Item					ProtocolIE-ID ::= 22
id-DRBs-Required-ToBeModified-List					ProtocolIE-ID ::= 23
id-DRBs-Required-ToBeReleased-Item					ProtocolIE-ID ::= 24
id-DRBs-Required-ToBeReleased-List					ProtocolIE-ID ::= 25
id-DRBs-Setup-Item									ProtocolIE-ID ::= 26
id-DRBs-Setup-List									ProtocolIE-ID ::= 27
id-DRBs-SetupMod-Item								ProtocolIE-ID ::= 28
id-DRBs-SetupMod-List								ProtocolIE-ID ::= 29
id-DRBs-ToBeModified-Item							ProtocolIE-ID ::= 30
id-DRBs-ToBeModified-List							ProtocolIE-ID ::= 31
id-DRBs-ToBeReleased-Item							ProtocolIE-ID ::= 32
id-DRBs-ToBeReleased-List							ProtocolIE-ID ::= 33
id-DRBs-ToBeSetup-Item								ProtocolIE-ID ::= 34
id-DRBs-ToBeSetup-List								ProtocolIE-ID ::= 35
id-DRBs-ToBeSetupMod-Item							ProtocolIE-ID ::= 36
id-DRBs-ToBeSetupMod-List							ProtocolIE-ID ::= 37
id-DRXCycle											ProtocolIE-ID ::= 38
id-DUtoCURRCInformation								ProtocolIE-ID ::= 39
id-gNB-CU-UE-F1AP-ID								ProtocolIE-ID ::= 40
id-gNB-DU-UE-F1AP-ID								ProtocolIE-ID ::= 41
id-gNB-DU-ID										ProtocolIE-ID ::= 42
id-GNB-DU-Served-Cells-Item							ProtocolIE-ID ::= 43
id-gNB-DU-Served-Cells-List							ProtocolIE-ID ::= 44
id-gNB-DU-Name										ProtocolIE-ID ::= 45
id-NRCellID											ProtocolIE-ID ::= 46
id-oldgNB-DU-UE-F1AP-ID								ProtocolIE-ID ::= 47
id-ResetType										ProtocolIE-ID ::= 48
id-ResourceCoordinationTransferContainer			ProtocolIE-ID ::= 49
id-RRCContainer										ProtocolIE-ID ::= 50
id-SCell-ToBeRemoved-Item							ProtocolIE-ID ::= 51
id-SCell-ToBeRemoved-List							ProtocolIE-ID ::= 52
id-SCell-ToBeSetup-Item								ProtocolIE-ID ::= 53
id-SCell-ToBeSetup-List								ProtocolIE-ID ::= 54
id-SCell-ToBeSetupMod-Item							ProtocolIE-ID ::= 55
id-SCell-ToBeSetupMod-List							ProtocolIE-ID ::= 56
id-Served-Cells-To-Add-Item							ProtocolIE-ID ::= 57
id-Served-Cells-To-Add-List							ProtocolIE-ID ::= 58
id-Served-Cells-To-Delete-Item						ProtocolIE-ID ::= 59
id-Served-Cells-To-Delete-List						ProtocolIE-ID ::= 60
id-Served-Cells-To-Modify-Item						ProtocolIE-ID ::= 61
id-Served-Cells-To-Modify-List						ProtocolIE-ID ::= 62
id-SpCell-ID										ProtocolIE-ID ::= 63
id-SRBID											ProtocolIE-ID ::= 64
id-SRBs-FailedToBeSetup-Item						ProtocolIE-ID ::= 65
id-SRBs-FailedToBeSetup-List						ProtocolIE-ID ::= 66
id-SRBs-FailedToBeSetupMod-Item						ProtocolIE-ID ::= 67
id-SRBs-FailedToBeSetupMod-List						ProtocolIE-ID ::= 68
id-SRBs-Required-ToBeReleased-Item					ProtocolIE-ID ::= 69
id-SRBs-Required-ToBeReleased-List					ProtocolIE-ID ::= 70
id-SRBs-ToBeReleased-Item							ProtocolIE-ID ::= 71
id-SRBs-ToBeReleased-List							ProtocolIE-ID ::= 72
id-SRBs-ToBeSetup-Item								ProtocolIE-ID ::= 73
id-SRBs-ToBeSetup-List								ProtocolIE-ID ::= 74
id-SRBs-ToBeSetupMod-Item							ProtocolIE-ID ::= 75
id-SRBs-ToBeSetupMod-List							ProtocolIE-ID ::= 76
id-TimeToWait										ProtocolIE-ID ::= 77
id-TransactionID									ProtocolIE-ID ::= 78
id-TransmissionActionIndicator						ProtocolIE-ID ::= 79
id-UE-associatedLogicalF1-ConnectionItem 			ProtocolIE-ID ::= 80
id-UE-associatedLogicalF1-ConnectionListResAck		ProtocolIE-ID ::= 81
id-gNB-CU-Name										ProtocolIE-ID ::= 82
id-SCell-FailedtoSetup-List							ProtocolIE-ID ::= 83
id-SCell-FailedtoSetup-Item							ProtocolIE-ID ::= 84
id-SCell-FailedtoSetupMod-List						ProtocolIE-ID ::= 85
id-SCell-FailedtoSetupMod-Item						ProtocolIE-ID ::= 86
id-RRCReconfigurationCompleteIndicator 				ProtocolIE-ID ::= 87
id-Cells-Status-Item								ProtocolIE-ID ::= 88
id-Cells-Status-List								ProtocolIE-ID ::= 89
id-Candidate-SpCell-List							ProtocolIE-ID ::= 90
id-Candidate-SpCell-Item							ProtocolIE-ID ::= 91
id-Potential-SpCell-List							ProtocolIE-ID ::= 92
id-Potential-SpCell-Item							ProtocolIE-ID ::= 93
id-FullConfiguration								ProtocolIE-ID ::= 94
id-C-RNTI											ProtocolIE-ID ::= 95
id-SpCellULConfigured								ProtocolIE-ID ::= 96
id-InactivityMonitoringRequest						ProtocolIE-ID ::= 97
id-InactivityMonitoringResponse						ProtocolIE-ID ::= 98
id-DRB-Activity-Item								ProtocolIE-ID ::= 99
id-DRB-Activity-List								ProtocolIE-ID ::= 100
id-EUTRA-NR-CellResourceCoordinationReq-Container	ProtocolIE-ID ::= 101
id-EUTRA-NR-CellResourceCoordinationReqAck-Container	ProtocolIE-ID ::= 102
id-Protected-EUTRA-Resources-List					ProtocolIE-ID ::= 105
id-RequestType 										ProtocolIE-ID ::= 106
id-ServCellIndex									ProtocolIE-ID ::= 107 
id-RAT-FrequencyPriorityInformation					ProtocolIE-ID ::= 108
id-ExecuteDuplication								ProtocolIE-ID ::= 109
id-NRCGI											ProtocolIE-ID ::= 111
id-PagingCell-Item									ProtocolIE-ID ::= 112
id-PagingCell-List									ProtocolIE-ID ::= 113
id-PagingDRX										ProtocolIE-ID ::= 114
id-PagingPriority 									ProtocolIE-ID ::= 115
id-SItype-List										ProtocolIE-ID ::= 116
id-UEIdentityIndexValue								ProtocolIE-ID ::= 117
id-gNB-CUSystemInformation							ProtocolIE-ID ::= 118
id-HandoverPreparationInformation					ProtocolIE-ID ::= 119
id-GNB-CU-TNL-Association-To-Add-Item				ProtocolIE-ID ::= 120
id-GNB-CU-TNL-Association-To-Add-List				ProtocolIE-ID ::= 121
id-GNB-CU-TNL-Association-To-Remove-Item			ProtocolIE-ID ::= 122
id-GNB-CU-TNL-Association-To-Remove-List			ProtocolIE-ID ::= 123
id-GNB-CU-TNL-Association-To-Update-Item			ProtocolIE-ID ::= 124
id-GNB-CU-TNL-Association-To-Update-List			ProtocolIE-ID ::= 125
id-MaskedIMEISV										ProtocolIE-ID ::= 126
id-PagingIdentity									ProtocolIE-ID ::= 127
id-DUtoCURRCContainer								ProtocolIE-ID ::= 128
id-Cells-to-be-Barred-List							ProtocolIE-ID ::= 129
id-Cells-to-be-Barred-Item							ProtocolIE-ID ::= 130
id-TAISliceSupportList								ProtocolIE-ID ::= 131
id-GNB-CU-TNL-Association-Setup-List				ProtocolIE-ID ::= 132
id-GNB-CU-TNL-Association-Setup-Item				ProtocolIE-ID ::= 133
id-GNB-CU-TNL-Association-Failed-To-Setup-List		ProtocolIE-ID ::= 134
id-GNB-CU-TNL-Association-Failed-To-Setup-Item		ProtocolIE-ID ::= 135
id-DRB-Notify-Item									ProtocolIE-ID ::= 136
id-DRB-Notify-List									ProtocolIE-ID ::= 137
id-NotficationControl								ProtocolIE-ID ::= 138
id-RANAC											ProtocolIE-ID ::= 139
id-PWSSystemInformation								ProtocolIE-ID ::= 140
id-RepetitionPeriod									ProtocolIE-ID ::= 141
id-NumberofBroadcastRequest							ProtocolIE-ID ::= 142
id-Cells-To-Be-Broadcast-List						ProtocolIE-ID ::= 144
id-Cells-To-Be-Broadcast-Item						ProtocolIE-ID ::= 145
id-Cells-Broadcast-Completed-List 					ProtocolIE-ID ::= 146
id-Cells-Broadcast-Completed-Item 					ProtocolIE-ID ::= 147
id-Broadcast-To-Be-Cancelled-List 					ProtocolIE-ID ::= 148
id-Broadcast-To-Be-Cancelled-Item 					ProtocolIE-ID ::= 149
id-Cells-Broadcast-Cancelled-List 					ProtocolIE-ID ::= 150
id-Cells-Broadcast-Cancelled-Item 					ProtocolIE-ID ::= 151
id-NR-CGI-List-For-Restart-List 						ProtocolIE-ID ::= 152
id-NR-CGI-List-For-Restart-Item 						ProtocolIE-ID ::= 153
id-PWS-Failed-NR-CGI-List 							ProtocolIE-ID ::= 154
id-PWS-Failed-NR-CGI-Item 							ProtocolIE-ID ::= 155
id-ConfirmedUEID									ProtocolIE-ID ::= 156
id-Cancel-all-Warning-Messages-Indicator			ProtocolIE-ID ::= 157
id-GNB-DU-UE-AMBR-UL								ProtocolIE-ID ::= 158
id-DRXConfigurationIndicator						ProtocolIE-ID ::= 159
id-RLC-Status										ProtocolIE-ID ::= 160
id-DLPDCPSNLength									ProtocolIE-ID ::= 161
id-GNB-DUConfigurationQuery							ProtocolIE-ID ::= 162
id-MeasurementTimingConfiguration					ProtocolIE-ID ::= 163
id-DRB-Information									ProtocolIE-ID ::= 164
id-ServingPLMN										ProtocolIE-ID ::= 165
id-Protected-EUTRA-Resources-Item					ProtocolIE-ID ::= 168
id-GNB-CU-RRC-Version								ProtocolIE-ID ::= 170
id-GNB-DU-RRC-Version								ProtocolIE-ID ::= 171
id-GNBDUOverloadInformation							ProtocolIE-ID ::= 172
id-CellGroupConfig									ProtocolIE-ID ::= 173
id-RLCFailureIndication								ProtocolIE-ID ::= 174
id-UplinkTxDirectCurrentListInformation				ProtocolIE-ID ::= 175
id-DC-Based-Duplication-Configured					ProtocolIE-ID ::= 176
id-DC-Based-Duplication-Activation					ProtocolIE-ID ::= 177
id-SULAccessIndication								ProtocolIE-ID ::= 178
id-AvailablePLMNList								ProtocolIE-ID ::= 179
id-PDUSessionID										ProtocolIE-ID ::= 180
id-ULPDUSessionAggregateMaximumBitRate				ProtocolIE-ID ::= 181
id-ServingCellMO									ProtocolIE-ID ::= 182
id-QoSFlowMappingIndication							ProtocolIE-ID ::= 183
id-RRCDeliveryStatusRequest							ProtocolIE-ID ::= 184
id-RRCDeliveryStatus								ProtocolIE-ID ::= 185
id-BearerTypeChange									ProtocolIE-ID ::= 186
id-RLCMode											ProtocolIE-ID ::= 187
id-Duplication-Activation							ProtocolIE-ID ::= 188
id-Dedicated-SIDelivery-NeededUE-List				ProtocolIE-ID ::= 189
id-Dedicated-SIDelivery-NeededUE-Item				ProtocolIE-ID ::= 190
id-DRX-LongCycleStartOffset							ProtocolIE-ID ::= 191
id-ULPDCPSNLength									ProtocolIE-ID ::= 192
id-SelectedBandCombinationIndex						ProtocolIE-ID ::= 193
id-SelectedFeatureSetEntryIndex						ProtocolIE-ID ::= 194
id-ResourceCoordinationTransferInformation			ProtocolIE-ID ::= 195
id-ExtendedServedPLMNs-List							ProtocolIE-ID ::= 196
id-ExtendedAvailablePLMN-List						ProtocolIE-ID ::= 197
id-Associated-SCell-List							ProtocolIE-ID ::= 198
id-latest-RRC-Version-Enhanced						ProtocolIE-ID ::= 199
id-Associated-SCell-Item							ProtocolIE-ID ::= 200
id-Cell-Direction									ProtocolIE-ID ::= 201
id-SRBs-Setup-List									ProtocolIE-ID ::= 202
id-SRBs-Setup-Item									ProtocolIE-ID ::= 203
id-SRBs-SetupMod-List								ProtocolIE-ID ::= 204
id-SRBs-SetupMod-Item								ProtocolIE-ID ::= 205
id-SRBs-Modified-List								ProtocolIE-ID ::= 206
id-SRBs-Modified-Item								ProtocolIE-ID ::= 207
id-Ph-InfoSCG										ProtocolIE-ID ::= 208
id-RequestedBandCombinationIndex					ProtocolIE-ID ::= 209
id-RequestedFeatureSetEntryIndex					ProtocolIE-ID ::= 210
id-RequestedP-MaxFR2								ProtocolIE-ID ::= 211
id-DRX-Config										ProtocolIE-ID ::= 212
id-IgnoreResourceCoordinationContainer				ProtocolIE-ID ::= 213
id-UEAssistanceInformation							ProtocolIE-ID ::= 214
id-NeedforGap										ProtocolIE-ID ::= 215
id-PagingOrigin										ProtocolIE-ID ::= 216
id-new-gNB-CU-UE-F1AP-ID							ProtocolIE-ID ::= 217
id-RedirectedRRCmessage								ProtocolIE-ID ::= 218
id-new-gNB-DU-UE-F1AP-ID							ProtocolIE-ID ::= 219
id-NotificationInformation							ProtocolIE-ID ::= 220
id-PLMNAssistanceInfoForNetShar						ProtocolIE-ID ::= 221
id-UEContextNotRetrievable							ProtocolIE-ID ::= 222
id-BPLMN-ID-Info-List								ProtocolIE-ID ::= 223
id-SelectedPLMNID									ProtocolIE-ID ::= 224
id-UAC-Assistance-Info								ProtocolIE-ID ::= 225
id-RANUEID											ProtocolIE-ID ::= 226
id-GNB-DU-TNL-Association-To-Remove-Item			ProtocolIE-ID ::= 227
id-GNB-DU-TNL-Association-To-Remove-List			ProtocolIE-ID ::= 228
id-TNLAssociationTransportLayerAddressgNBDU			ProtocolIE-ID ::= 229
id-portNumber										ProtocolIE-ID ::= 230
id-AdditionalSIBMessageList							ProtocolIE-ID ::= 231
id-Cell-Type										ProtocolIE-ID ::= 232
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id-PosMeasurementAmount								ProtocolIE-ID ::= 634
id-SDT-Termination-Request							ProtocolIE-ID ::= 635
id-pathPower										ProtocolIE-ID ::= 636
id-DU-RX-MT-RX-Extend								ProtocolIE-ID ::= 637
id-DU-TX-MT-TX-Extend								ProtocolIE-ID ::= 638
id-DU-RX-MT-TX-Extend								ProtocolIE-ID ::= 639
id-DU-TX-MT-RX-Extend								ProtocolIE-ID ::= 640
id-BAP-Header-Rewriting-Removed-List				ProtocolIE-ID ::= 641
id-BAP-Header-Rewriting-Removed-List-Item			ProtocolIE-ID ::= 642
id-SLDRXCycleList									ProtocolIE-ID ::= 643
id-TAINSAGSupportList								ProtocolIE-ID ::= 644
id-SL-RLC-ChannelToAddModList						ProtocolIE-ID ::= 645
id-BroadcastAreaScope								ProtocolIE-ID ::= 646
id-ManagementBasedMDTPLMNModificationList 			ProtocolIE-ID ::= 647
id-SIB15-message									ProtocolIE-ID ::= 648
id-ActivationRequestType							ProtocolIE-ID ::= 649
id-PosMeasGapPreConfigList							ProtocolIE-ID ::= 650
id-InterFrequencyConfig-NoGap						ProtocolIE-ID ::= 651
id-MBSInterestIndication							ProtocolIE-ID ::= 652
id-UE-MulticastMRBs-ConfirmedToBeModified-List		ProtocolIE-ID ::= 653
id-UE-MulticastMRBs-ConfirmedToBeModified-Item		ProtocolIE-ID ::= 654
id-UE-MulticastMRBs-RequiredToBeModified-List		ProtocolIE-ID ::= 655
id-UE-MulticastMRBs-RequiredToBeModified-Item		ProtocolIE-ID ::= 656
id-UE-MulticastMRBs-RequiredToBeReleased-List		ProtocolIE-ID ::= 657
id-UE-MulticastMRBs-RequiredToBeReleased-Item		ProtocolIE-ID ::= 658
id-L571Info											ProtocolIE-ID ::= 659
id-L1151Info										ProtocolIE-ID ::= 660
id-SCS-480											ProtocolIE-ID ::= 661
id-SCS-960											ProtocolIE-ID ::= 662
id-SRSPortIndex										ProtocolIE-ID ::= 663
id-PEISubgroupingSupportIndication					ProtocolIE-ID ::= 664
id-NeedForGapsInfoNR								ProtocolIE-ID ::= 665
id-NeedForGapNCSGInfoNR								ProtocolIE-ID ::= 666
id-NeedForGapNCSGInfoEUTRA							ProtocolIE-ID ::= 667
id-procedure-code-668-not-to-be-used				ProtocolIE-ID ::= 668
id-procedure-code-669-not-to-be-used				ProtocolIE-ID ::= 669
id-procedure-code-670-not-to-be-used				ProtocolIE-ID ::= 670
id-Source-MRB-ID									ProtocolIE-ID ::= 671
id-PosMeasurementPeriodicityNR-AoA					ProtocolIE-ID ::= 672
id-RedCapIndication									ProtocolIE-ID ::= 673
id-SRSPosRRCInactiveConfig							ProtocolIE-ID ::= 674
id-SDTBearerConfigurationQueryIndication			ProtocolIE-ID ::= 675
id-SDTBearerConfigurationInfo						ProtocolIE-ID ::= 676
id-UL-GapFR2-Config									ProtocolIE-ID ::= 677
id-ConfigRestrictInfoDAPS							ProtocolIE-ID ::= 678
id-UE-MulticastMRBs-Setup-List						ProtocolIE-ID ::= 679
id-UE-MulticastMRBs-Setup-Item						ProtocolIE-ID ::= 680
id-MulticastF1UContextReferenceCU					ProtocolIE-ID ::= 681
id-PosSItypeList									ProtocolIE-ID ::= 682
id-DAPS-HO-Status									ProtocolIE-ID ::= 683
[bookmark: _Hlk120276272]id-UplinkTxDirectCurrentTwoCarrierListInfo			ProtocolIE-ID ::= 684
id-UE-MulticastMRBs-ToBeSetup-atModify-List			ProtocolIE-ID ::= 685
id-UE-MulticastMRBs-ToBeSetup-atModify-Item			ProtocolIE-ID ::= 686
id-MC-PagingCell-List								ProtocolIE-ID ::= 687
id-MC-PagingCell-Item								ProtocolIE-ID ::= 688
id-SRSPosRRCInactiveQueryIndication					ProtocolIE-ID ::= 689
id-UlTxDirectCurrentMoreCarrierInformation	        ProtocolIE-ID ::= 690
id-CPACMCGInformation								ProtocolIE-ID ::= 691
id-TwoPHRModeMCG									ProtocolIE-ID ::= 692
id-TwoPHRModeSCG									ProtocolIE-ID ::= 693
id-ExtendedUEIdentityIndexValue						ProtocolIE-ID ::= 694
id-ServingCellMO-List								ProtocolIE-ID ::= 695
id-ServingCellMO-List-Item							ProtocolIE-ID ::= 696
id-ServingCellMO-encoded-in-CGC-List				ProtocolIE-ID ::= 697
id-HashedUEIdentityIndexValue						ProtocolIE-ID ::= 698
id-UE-MulticastMRBs-Setupnew-List					ProtocolIE-ID ::= 699
id-UE-MulticastMRBs-Setupnew-Item					ProtocolIE-ID ::= 700
id-ncd-SSB-RedCapInitialBWP-SDT						ProtocolIE-ID ::= 701
id-nrofSymbolsExtended								ProtocolIE-ID ::= 702
id-repetitionFactorExtended							ProtocolIE-ID ::= 703
id-startRBHopping									ProtocolIE-ID ::= 704
id-startRBIndex										ProtocolIE-ID ::= 705
id-transmissionCombn8								ProtocolIE-ID ::= 706
id-EnergyCost										ProtocolIE-ID ::= 70X

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




Annex - TP to 37.483
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
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This procedure is used by an gNB-CU-CP to request the reporting of load measurements to gNB-CU-UP.
The procedure uses non UE-associated signalling.
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Figure 8.2.9.2-1: Resource Status Reporting Initiation, successful operation
The procedure is initiated with a RESOURCE STATUS REQUEST message sent from gNB-CU-CP to gNB-CU-UP to start a measurement or stop a measurements. 
If gNB-CU-UP is capable to provide all requested resource status information, it shall initiate the measurement as requested by gNB-CU-CP, and respond with the RESOURCE STATUS RESPONSE message.
Interaction with other procedures
When starting a measurement, the Report Characteristics IE in the RESOURCE STATUS REQUEST indicates the type of objects gNB-CU-UP shall perform measurements on. The gNB-CU-UP shall include in the RESOURCE STATUS UPDATE message:
-	the HW Capacity Indicator IE, if the second bit, "HW Capacity Ind Periodic" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the TNL Available Capacity Indicator IE, if the first bit, " TNL Available Capacity Ind Periodic " of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
-	the Energy Cost IE, if the third bit, "Energy Cost" of the Report Characteristics IE included in the RESOURCE STATUS REQUEST message is set to 1;
If the Reporting Periodicity IE is included in the RESOURCE STATUS REQUEST message, this indicates the periodicity for the reporting of periodic measurements. The gNB-CU-UP shall report only once, unless otherwise requested within the Reporting Periodicity IE.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
9.2.1.19	RESOURCE STATUS REQUEST
This message is sent by an gNB-CU-CP to gNB-CU-UP to initiate the requested measurement according to the parameters given in the message.
Direction: gNB-CU-CP  gNB-CU-UP.
	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
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	C-ifRegistrationRequestStop
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

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

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates measurement object the gNB-CU-UP is requested to report.
First Bit = TNL Available Capacity Ind Periodic,
Second Bit = HW Capacity Ind Periodic,
Third Bit = Energy Cost.
Other bits shall be ignored by the gNB-CU-UP.
	YES
	reject

	Reporting Periodicity
	O
	
	ENUMERATED (500ms, 1000ms, 2000ms, 5000ms, 10000ms, 20000ms, 30000ms, 40000ms, 50000ms, 60000ms, 70000ms, 80000ms, 90000ms, 100000ms, 110000ms, 120000ms,  …)
	Periodicity that can be used for reporting. Also used as the averaging window length for all measurement object if supported.
	YES
	ignore



9.2.1.22	RESOURCE STATUS UPDATE
This message is sent by gNB-CU-UP to gNB-CU-CP to report the results of the requested measurements.
Direction: gNB-CU-UP  gNB-CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.53
	
	YES
	reject

	gNB-CU-CP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-CP
	YES
	reject

	gNB-CU-UP Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by gNB-CU-UP
	YES
	ignore

	TNL Available Capacity Indicator
	O
	
	9.3.1.72
	
	YES
	ignore

	HW Capacity Indicator
	O
	
	9.3.1.73
	
	YES
	ignore

	Energy Cost
	O
	
	INTEGER
(0..10000,...)
	The node level measured Energy Consumption per gNB-CU-UP index.
Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. Energy Consumption is measured on a linear scale.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSPLMNs
	Maximum no. of Supported PLMN Ids. Value is 12.

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



<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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4.3
Key Issue #3: Energy Consumption of RAN nodes 


4.3.1
Description


In TS 28.554 [2] clause 6.7.3.4.2, the Energy Consumption (EC) of a gNB is defined as the sum of the Energy Consumption of all the Network Functions (NF) that constitute the gNB, with no definition of what these NFs can be. Therefore, the definition of the EC of a gNB, as specified in TS 28.554 [2] clause 6.7.3.4.2, can lead to different interpretations, especially in case of gNB split architecture.


This key issue investigates how to apply the definition of the EC of a gNB as specified in TS 28.554 [2] clause 6.7.3.4.2 to various gNB split architectures. The case of non-split gNB is already covered by the existing definition in TS 28.554 [2] clause 6.7.3.4.2.


4.3.2
Potential solutions


4.3.2.1
Potential solution #1: Consider that 'one logical node = one Network Function'


4.3.2.1.1
Introduction


In this potential solution #1, it is proposed to consider every single 'logical node' (cf. TS 38.401 [8] clause 3.1) within gNBs as a Network Function (NF) and that, therefore, the EC of the gNB is the sum of the EC of all its contained logical nodes / NFs, as per TS 28.554 [2] clause 6.7.3.4.2.

4.3.2.1.2
Description


In TS 38.300 [7] clause 3.2, a gNB is defined as a 'node' providing NR user plane and control plane protocol terminations towards the UE, and connected via the NG interface to the 5GC.


In TS 38.401 [8] clause 3.1, gNB-CU, gNB-DU, gNB-CU-CP and gNB-CU-UP are defined as 'logical nodes' within the gNB.


In this potential solution #1, considering every single 'logical node' (cf. TS 38.401 [8] clause 3.1) within split-gNBs as a Network Function (NF), the EC of a split-gNB is equal to the sum of the EC of all contained gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) (if any), gNB-CU-UP(s) (if any). As any other NFs, gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) and gNB-CU-UP(s) can be composed of PNFs and/or VNFs.
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4.3.1 Description

InTS28.554[2]clause6.7.3.4.2,theEnergyConsumption(EC)ofagNBisdefinedasthesumoftheEnergy

ConsumptionofalltheNetworkFunctions(NF)thatconstitutethegNB,withnodefinitionofwhattheseNFscanbe.

Therefore,thedefinitionoftheECofagNB,asspecifiedinTS28.554[2]clause6.7.3.4.2,canleadtodifferent

interpretations,especiallyincaseofgNBsplitarchitecture.

ThiskeyissueinvestigateshowtoapplythedefinitionoftheECofagNBasspecifiedinTS28.554[2]clause6.7.3.4.2

tovariousgNBsplitarchitectures.Thecaseofnon-splitgNBisalreadycoveredbytheexistingdefinitioninTS28.554

[2]clause6.7.3.4.2.

4.3.2 Potentialsolutions

4.3.2.1 Potentialsolution#1:Considerthat'onelogicalnode=oneNetworkFunction'

4.3.2.1.1 Introduction

Inthispotentialsolution#1,itisproposedtoconsidereverysingle'logicalnode'(cf.TS38.401[8]clause3.1)within

gNBsasaNetworkFunction(NF)andthat,therefore,theECofthegNBisthesumoftheECofallitscontained

logicalnodes/NFs,asperTS28.554[2]clause6.7.3.4.2.

4.3.2.1.2 Description

InTS38.300[7]clause3.2,agNBisdefinedasa'node'providingNRuserplaneandcontrolplaneprotocol

terminationstowardstheUE,andconnectedviatheNGinterfacetothe5GC.

InTS38.401[8]clause3.1,gNB-CU,gNB-DU,gNB-CU-CPandgNB-CU-UParedefinedas'logicalnodes'withinthe

gNB.

Inthispotentialsolution#1,consideringeverysingle'logicalnode'(cf.TS38.401[8]clause3.1)withinsplit-gNBsasa

NetworkFunction(NF),theECofasplit-gNBisequaltothesumoftheECofallcontainedgNB-CU(s),gNB-DU(s),

gNB-CU-CP(s)(ifany),gNB-CU-UP(s)(ifany).AsanyotherNFs,gNB-CU(s),gNB-DU(s),gNB-CU-CP(s)and

gNB-CU-UP(s)canbecomposedofPNFsand/orVNFs.
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