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	Reason for change:
	Rel-18 Intra-CU LTM specified two mechanisms of pre-calculating UL TA values for faster RACH-less access to a candidate cell (called “early TA acquisition”): 
1) NW obtains UL TA values of candidate cells before cell switch (by PDDCH-ordering the UE to initiate RACH) and configures the pre-acquired TA value to the UE in the LTM cell switch command. 
2)  “UE-based TA measurements”, where CU configures the UE to derive UL TA on its own based on the Rx timing difference between the current serving cell and candidate cell, together with the current TA value. 
The second mechanism has been addressed in RRC by configuring an integer value of 
· (for the serving cell) LTM-Config-r18 > ltm-ServingCellUE-MeasuredTA-ID-r18 
· (for each candidate cell) LTM-Config-r18 > ltm-CandidateToAddModList-r18 = (LTM-Candidate-r18 of candidate cells) > ltm-UE-MeasuredTA-ID-r18 
Once configured to the UE and upon receiving the cell switch command for a certain candidate cell, the UE compares the integer values of the current serving cell and the candidate cell and, if equal, performs the UE based TA measurement. 
However, DU is currently obvilous of whether CU configured the UE-based TA measurements to the UE and for which cells. As a result, the current serving DU (who is not aware) may execute the first mechanism for a candidate cell (for which the UE-based TA measurement has already been configured), where the UE has to unnecessarily follow the PDCCH order and initiate RACH to that candidate cell. The UE-based TA measurement feature may not work as intended, as such configuration from CU is not known to DU who controls early RACH and decides cell switch.  


	
	

	Summary of change:
	In the UE CONTEXT MODIFICATION REQUEST > Early Sync Information List IE, added two OCTET STRINGs of 

· Candidate Cell UE based TA measurement Configuration IE 

(= ltm-UE-MeasuredTA-ID-r18 IE in TS 38.331)
· Serving Cell UE based TA measurement Configuration IE

(= ltm-ServingCellUE-MeasuredTA-ID-r18 IE in TS 38.331)
so that CU can provide the UE-based TA measurement configured to the UE for the candiate cells and serving cell toward a DU. 

The corresponding descriptions and semantics are added. 
Impact assessment towards the previous version of the specification (same release):

This CR has an isolated impact towards the previous version of the specification (same release).

This CR only has an impact on LTM early UL acquisition function between CU and DU.


	
	

	Consequences if not approved:
	The UE-based TA measurement feature in Rel-18 LTM may not work as intended.
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//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.3.4
UE Context Modification (gNB-CU initiated)
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.3.4.2
Successful Operation

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Network Controlled Repeater Authorized IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, update its authorization information for the UE accordingly. If the Network Controlled Repeater Authorized IE is set to "not authorized", the gNB-DU shall, if supported, initiate actions to ensure that the UE is no longer accessing as a Network Controlled Repeater.
If the LTM Indicator IE set to "true" is contained in the LTM Information  Modify
 IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, consider that the request concerns LTM for the included SpCell ID IE and shall include it as the Requested Target Cell ID IE in the UE CONTEXT MODIFICATION RESPONSE message.

If the Request for Lower Layer Configuration IE set to "true" is contained within the Reference Configuration IE in the LTM Information Modify IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, include the CellGroupConfig IE in the UE CONTEXT MODIFICATION RESPONSE message to provide lower layer configuration for the gNB-CU to generate the LTM reference configuration.

If the LTM Reference Configuration IE is contained within the Reference Configuration IE in the LTM Information Modify IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, take it into account for generating the LTM lower layer configuration. 

If the CSI Resource Configuration IE is contained in the LTM Information Modify IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, use it to generate the LTM CSI reporting configuration(s) in the CellGroupConfig for the requested LTM candidate cell.

If the LTM Configuration ID Mapping List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, consider this as the mapping information for the LTM candidate cell(s).

If the Request for RACH Configuration IE set to "true" is contained in the Early Sync Information Request IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, take it into account for early TA acquisition, and include the RACH Configuration IE in the UE CONTEXT MODIFICATION RESPONSE message.

If the Early Sync Information List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, use it as specified in TS 38.401 [4]. If the Candidate Cell UE based TA measurement Configuration IE and the Serving Cell UE based TA measurement Configuration IE are contained in the Early Sync Information List IE included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, take them into account when deciding the early TA acquisition.
If the LTM Cells to be Released List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, release the configured candidate cells in the list.
If the LTM Complete Configuration Indicator IE set to "complete" is contained in the LTM Configuration IE included in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall, if supported, consider that the LTM candidate configuration is a complete configuration.
If the Direct Path Addition IE is contained in the Path Addition Information IE which is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, consider that the request concerns the direct path addition for the included SpCell ID IE as specified in TS 38.401 [4] and regard it as a reconfiguration with sync as defined in TS 38.331 [8]. If the Indirect Path Addition IE is contained in the Path Addition Information IE, the gNB-DU shall, if supported, consider that the request concerns the indirect path addition for the MP Remote UE using PC5 link and use it as specified in TS 38.401 [4]. If the N3C Indirect Path Addition IE is contained in the Path Addition Information IE, the gNB-DU shall, if supported, consider that the request concerns the indirect path addition for the MP Remote UE using N3C and use it as specified in TS 38.401 [4].
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9.2.2
UE Context Management messages
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9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	SpCell ID
	O
	
	NR CGI 9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE is considered as target cell.
	YES
	ignore

	ServCellIndex
	O
	
	INTEGER (0..31, ...)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	YES
	ignore

	DRX Cycle 
	O
	
	DRX Cycle

9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information
	O
	
	9.3.1.25
	
	YES
	reject
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	LTM Information Modify
	
	0..1
	
	
	YES
	reject

	>LTM Indicator
	M
	
	ENUMERATED (true, …)
	
	-
	

	>LTM Configuration ID
	M
	
	INTEGER (1..8)
	Corresponds to the LTM-CandidateId IE, as defined in TS 38.331 [8].
	-
	

	>Reference Configuration
	O
	
	9.3.1.292
	
	-
	

	>CSI Resource Configuration
	O
	
	OCTET STRING
	Includes the ltm-CSI-ResourceConfigToAddModList IE as defined in TS 38.331 [8].
	-
	

	LTM Configuration ID Mapping List
	O
	
	9.3.1.294
	
	YES
	reject

	Early Sync Information Request
	
	0..1
	
	
	YES
	ignore

	>Request for RACH Configuration
	O
	
	ENUMERATED (true, …)
	
	-
	

	Early Sync Information List
	
	0..1
	
	
	YES
	ignore

	>Early Sync Information Item IEs
	
	1 .. <maxnoofLTMCells>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	NR CGI

9.3.1.12
	
	-
	

	>>RACH Configuration
	O
	
	OCTET STRING
	Includes the EarlyUL-SyncConfig
IE, as defined in TS 38.331 [8].
	-

	

	>>TCI States Configurations List
	O
	
	9.3.1.293
	
	-

	

	>>Candidate Cell UE based TA measurement Configuration
	O
	
	OCTET STRING
	Includes the ltm-UE-MeasuredTA-ID-r18 IE, as defined in TS 38.331 [8], for the LTM candidate cell identified by the Cell ID IE. 
	-
	

	>Serving Cell UE based TA measurement Configuration
	O
	
	OCTET STRING
	Includes the ltm-ServingCellUE-MeasuredTA-ID-r18 IE, as defined in TS 38.331 [8], for the current serving cell. 
	-
	

	LTM Cells To Be Released List
	O
	
	9.3.1.291
	
	YES
	ignore
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	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	maxnoofServingCellMOs
	Maximum number of ServingCellMOs for NCD-SSB per cell. Maximum value is 16

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULUPTNLInformation
	Maximum no. of UL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.

	maxnoofBHRLCChannels
	Maximum no. of BH RLC channels allowed towards one IAB-node, the maximum value is 65536.

	maxnoofSLDRBs
	Maximum no. of SL DRB allowed for NR sidelink communication per UE, the maximum value is 512.

	maxnoofPC5QoSFlows
	Maximum no. of PC5 QoS flow allowed towards one UE for NR sidelink communication, the maximum value is 2048.

	maxnoofAdditionalPDCPDuplicationTNL
	Maximum no. of additional UP TNL Information allowed towards one DRB, the maximum value is 2. 

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.

	maxnoofUuRLCChannels
	Maximum no. of Uu Relay RLC channels for L2 U2N relaying or L2 N3C relaying per Relay UE, the maximum value is 32.

	maxnoofPC5RLCChannels
	Maximum no. of PC5 Relay RLC channel allowed for L2 U2N relaying per Remote UE or Relay UE, the maximum value is 512.

	maxnoofMRBsforUE
	Maximum no. of multicast MRB allowed towards one UE, the maximum value is 64.

	maxnoofSLdestinations
	Maximum number of destination for NR sidelink communication, the maximum value is 32

	maxnoofLTMCells
	Maximum no. of Cells configured for LTM allowed towards one UE, the maximum value is 8.


	Condition
	Explanation

	ifCHOcancel
	This IE may be present if the CHO Trigger IE is present and set to "CHO-cancel".
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9.4.5
Information Element Definitions
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-- E

EarlySyncInformation-Request  ::= SEQUENCE {


requestforRACHConfiguration




RequestforRACHConfiguration








OPTIONAL,


iE-Extensions







ProtocolExtensionContainer { { EarlySyncInformation-Request-ExtIEs} } OPTIONAL,

...

}

EarlySyncInformation-Request-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
EarlySyncInformation  ::= SEQUENCE {


tCIStatesConfigurationsList

TCIStatesConfigurationsList,


rACHConfiguration



RACHConfiguration








OPTIONAL,
iE-Extensions




ProtocolExtensionContainer { { EarlySyncInformation-ExtIEs} } OPTIONAL,


...

}

EarlySyncInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

EarlySyncInformation-List ::= SEQUENCE {


EarlySyncInformation-CandidateCell-List


SEQUENCE (SIZE (1.. maxnoofLTMCells)) OF EarlySyncInformation-CandidateCell-Item,

EarlySyncInformation-ServingCell



EarlySyncInformation-ServingCell-Item















OPTIONAL,


iE-Extensions








ProtocolExtensionContainer { { EarlySyncInformation-List-ExtIEs } }





OPTIONAL,


...

}
EarlySyncInformation-List-ExtIEs
F1AP-PROTOCOL-EXTENSION ::= {


...

}
EarlySyncInformation-CandidateCell-Item ::= SEQUENCE {


nRCGI









NRCGI,


rACHConfiguration






RACHConfiguration




OPTIONAL,


tCIStatesConfigurationsList




TCIStatesConfigurationsList


OPTIONAL,

uEbasedTAmeasurementConfig




OCTET STRING





OPTIONAL,

iE-Extensions







ProtocolExtensionContainer { { EarlySyncInformation-CandidateCell-Item-ExtIEs } }
OPTIONAL,


...

}

EarlySyncInformation-CandidateCell-Item-ExtIEs
F1AP-PROTOCOL-EXTENSION ::= {


...

}
EarlySyncInformation-ServingCell-Item ::= SEQUENCE {


uEbasedTAmeasurementConfig




OCTET STRING,

iE-Extensions







ProtocolExtensionContainer { { EarlySyncInformation-ServingCell-Item-ExtIEs } }
OPTIONAL,

...

}
EarlySyncInformation-ServingCell-Item-ExtIEs
F1AP-PROTOCOL-EXTENSION ::= {


...

}
E-CID-MeasurementQuantities ::= SEQUENCE (SIZE (1.. maxnoofMeasE-CID)) OF ProtocolIE-SingleContainer { {E-CID-MeasurementQuantities-ItemIEs} }

E-CID-MeasurementQuantities-ItemIEs F1AP-PROTOCOL-IES ::= {


{ ID id-E-CID-MeasurementQuantities-Item
CRITICALITY reject
TYPE E-CID-MeasurementQuantities-Item

PRESENCE mandatory}

}

E-CID-MeasurementQuantities-Item ::= SEQUENCE {


e-CIDmeasurementQuantitiesValue



E-CID-MeasurementQuantitiesValue,


iE-Extensions







ProtocolExtensionContainer { { E-CID-MeasurementQuantitiesValue-ExtIEs} } OPTIONAL

}
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