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Introduction
In this contribution, we further discuss the remaining issues for LTM based on the latest incoming LSs and agreements.
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]LTM configuration ID
Based on the MAC running CR in RAN2, the LTM configuration ID is included in the LTM cell switch command as below:
	· 6.1.3.xy	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.xy-1):
-	R: Reserved bit, set to 0; [FFS]
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to [ltm-CandidateId] as specified in TS 38.331 [5]. The length of the field is 3 bits;


On the other hand, the LTM configuration ID should be assigned by the gNB-CU, otherwise the LTM configuration ID may be conflict between different candidate DUs and cannot uniquely identify the target cell in the LTM cell switch command. For helping the gNB-DU to include LTM configuration ID in the cell switch command, at RAN3#121bis meeting, the following agreement were made:
	Issue 2:  LTM Configuration ID
Proposals for agreement:
The gNB-DU needs to have the LTM configuration ID from the CU to include it in the LTM cell switch command.
Whether F1AP signaling needed is to be continued


Particularly, for intra-DU LTM, the LTM configuration ID needs to be provided in the UE Context Modification Request message for the above purpose. For inter-DU LTM, the gNB-CU assigns the LTM configuration ID for each candidate cell and can provide it in ether the UE Context Setup Request message (step 3) or in the UE Context Modification message (step7). As the LTM configuration ID has been carried in the UE Context Modification Request message for intra-DU LTM, it seems that adding the LTM configuration ID in UE Context Setup Request message is not needed.
Proposal 1: The gNB-CU provides the LTM configuration ID of candidate cell in the UE Context Modification Request message (step 3 in intra-DU LTM, step 7 in inter-DU LTM).
Then, as the gNB-CU needs to further provide all the candidate cells’ LTM configuration IDs to the source gNB-DU in step 5 in case of inter-DU LTM, it implies that the gNB-CU has to assign the LTM configuration ID for each candidate cell before step 5.
Proposal 2: For inter-DU LTM, the gNB-CU provides the assigned LTM configuration IDs for all candidate cells to the source gNB-DU.
Furthermore, for inter-DU LTM, the LTM configuration ID of each candidate cell needs to be sync up among the candidate gNB-DUs for subsequent LTM, similar as the L1 RS configuration, the gNB-CU needs to further provide the candidate cells’ LTM configuration IDs to the other candidate gNB-DUs in UE Context Modification Request message (i.e., in step 7 in the message flow).
Proposal 3: For inter-DU LTM, the gNB-CU provides the assigned LTM configuration IDs of all candidate cells to all other candidate gNB-DUs in UE Context Modification Request message (i.e., in step 7).
RS Configuration and signaling
At #121bis meeting, RAN3 discussed whether or not the RS configuration can be retrieved before step 2, i.e., reusing the MeasurementTimingConfiguration received in F1 setup procedure and no agreement were made.
	Option 2, UE associated signaling(UE Context Setup/Modification) is adopted to retrieve the RS configuration from the gNB-DU.
No need for the gNB-CU to explicitly request the candidate(source) gNB-DU to provide the RS configuration during context setup/modification.
FFS on whether the RS configuration can be retrieved before step2.


Checking the inter-node message of MeasurementTimingConfiguration defined in RRC specification, the following parameters (e.g. carrierFreq, ssbSubcarrierSpacing, ssb-MTC containing periodicity) on RS configuration are included.
	MeasurementTimingConfiguration ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            measTimingConf                          MeasurementTimingConfiguration-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture        SEQUENCE {}
    }
}

MeasurementTimingConfiguration-IEs ::=  SEQUENCE {
    measTiming                              MeasTimingList                                      OPTIONAL,
    nonCriticalExtension                    MeasurementTimingConfiguration-v1550-IEs            OPTIONAL
}

MeasurementTimingConfiguration-v1550-IEs ::= SEQUENCE {
    campOnFirstSSB                               BOOLEAN,
    psCellOnlyOnFirstSSB                         BOOLEAN,
    nonCriticalExtension                         MeasurementTimingConfiguration-v1610-IEs       OPTIONAL
}

MeasurementTimingConfiguration-v1610-IEs ::=  SEQUENCE {
    csi-RS-Config-r16                             SEQUENCE {
        csi-RS-SubcarrierSpacing-r16                  SubcarrierSpacing,
        csi-RS-CellMobility-r16                       CSI-RS-CellMobility,
        refSSBFreq-r16                                ARFCN-ValueNR
    },
    nonCriticalExtension                          SEQUENCE {}                                   OPTIONAL
}

MeasTimingList ::= SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF MeasTiming

MeasTiming ::= SEQUENCE {
    frequencyAndTiming                      SEQUENCE {
        carrierFreq                             ARFCN-ValueNR,
        ssbSubcarrierSpacing                    SubcarrierSpacing,
        ssb-MeasurementTimingConfiguration      SSB-MTC,
        ss-RSSI-Measurement                     SS-RSSI-Measurement                             OPTIONAL
    }                                                                                           OPTIONAL,
    ...,
    [[
    ssb-ToMeasure                           SSB-ToMeasure                                       OPTIONAL,
    physCellId                              PhysCellId                                          OPTIONAL
    ]]
}

SSB-MTC ::=                             SEQUENCE {
    periodicityAndOffset                    CHOICE {
        sf5                                 INTEGER (0..4),
        sf10                                    INTEGER (0..9),
        sf20                                    INTEGER (0..19),
        sf40                                    INTEGER (0..39),
        sf80                                    INTEGER (0..79),
        sf160                                   INTEGER (0..159)
    },
    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
}



However, based on the latest RRC running CR, the RS configuration (i.e. LTM-SSB-Config-r18) used for LTM includes the following parameters as below:
	LTM-SSB-Config-r18 ::= SEQUENCE {
    ssbFrequency-r18                               ARFCN-ValueNR,
    subCarrierSpacing-r18                          SubCarrierSpacing,
    ssb-Periodicity-r18                             ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1}      OPTIONAL,   -- Need R
    ssb-PositionsInBurst-r18                        CHOICE { 
        shortBitmap                                    BIT STRING (SIZE (4)),
        mediumBitmap                                   BIT STRING (SIZE (8)),
        longBitmap                                     BIT STRING (SIZE (64))
        }                                                                                                                OPTIONAL,   -- Need R
    ss-PBCH-BlockPower-r18                         INTEGER (-60..50)                                                     OPTIONAL,   -- Need R
    ...
}


Based on the above configuration, it is observed that there are some new parameters in LTM-SSB-Config-r18 e.g. the ssb-PositionsInBurst-r18 and ss-PBCH-BlockPower-r18 that are not contained in the MeasurementTimingConfiguration. Hence the MeasurementTimingConfiguration in F1 Setup Request message is not proper to be used as the RS configuration for LTM. 
Proposal 4: The MeasurementTimingConfiguration in F1 Setup Request message cannot be used as the RS configuration for LTM.
TA acquisition
At RAN3#121bis meeting, the following agreements and open issues for early UL sync are made as below:
	The following information are agreed to be carried in the TA info transfer message:
· Source DU ID 
· TA value
· Preamble index,
· Candidate cell ID.
· RO information (i.e. RA-RNTI)
To be continued on:
1) one or two messages.
2) Dedicated message name for dedicated purpose or Generic message name
3) [bookmark: _Hlk149400476]Whether and when the source DU forwards the valid TA values to target DU via CU for subsequent LTM


The first two open issues are about the messages to be used to transfer the TA values from the target gNB-DU to the source gNB-DU via gNB-CU.
Using dedicated message name is always workable, but with less scalability. Those dedicated messages defined for LTM cannot be used for information transfer in similar case for other features in future. Therefore, another option of using generic messages was proposed. 
[bookmark: _Hlk149398728]Taking NG interface as an example, in section 9.2.7 in TS 385.413, two general messages named as Uplink/Downlink RAN Configuration Transfer are defined to transfer RAN configurations between two NG-RAN nodes via AMF.
Currently, the Uplink/Downlink RAN Configuration Transfer supports three functions, SON Configuration Transfer, EN-DC SON Configuration Transfer, and Inter-system SON Configuration Transfer. And each function contains separate routing information which including the source RAN node ID and the target RAN node ID.
	[bookmark: _Toc20955132][bookmark: _Toc29503578][bookmark: _Toc29504162][bookmark: _Toc29504746][bookmark: _Toc36553192][bookmark: _Toc36554919][bookmark: _Toc45652228][bookmark: _Toc45658660][bookmark: _Toc45720480][bookmark: _Toc45798360][bookmark: _Toc45897749][bookmark: _Toc51745953][bookmark: _Toc64446217][bookmark: _Toc73982087][bookmark: _Toc88652176][bookmark: _Toc97891219][bookmark: _Toc99123340][bookmark: _Toc99662144][bookmark: _Toc105152210][bookmark: _Toc105174016][bookmark: _Toc106109014][bookmark: _Toc106122919][bookmark: _Toc107409472][bookmark: _Toc112756661][bookmark: _Toc146270813]9.2.7.1	UPLINK RAN CONFIGURATION TRANSFER
This message is sent by the NG-RAN node in order to transfer RAN configuration information.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	[bookmark: _Hlk149398743]SON Configuration Transfer
	O
	
	9.3.3.6
	
	YES
	ignore

	EN-DC SON Configuration Transfer
	O
	
	OCTET STRING
	Contains the EN-DC SON Configuration Transfer IE as defined in TS 36.413 [16].
	YES
	ignore

	Inter-system SON Configuration Transfer
	O
	
	[bookmark: _Hlk44329743]9.3.3.33
	
	YES
	ignore


[bookmark: _Toc20955305][bookmark: _Toc29503756][bookmark: _Toc29504340][bookmark: _Toc29504924][bookmark: _Toc36553376][bookmark: _Toc36555103][bookmark: _Toc45652482][bookmark: _Toc45658914][bookmark: _Toc45720734][bookmark: _Toc45798612][bookmark: _Toc45898001][bookmark: _Toc51746206][bookmark: _Toc64446470][bookmark: _Toc73982340][bookmark: _Toc88652430][bookmark: _Toc97891474][bookmark: _Toc99123656][bookmark: _Toc99662462][bookmark: _Toc105152540][bookmark: _Toc105174346][bookmark: _Toc106109344][bookmark: _Toc107409802][bookmark: _Toc112756991][bookmark: _Toc146271144]
9.3.3.6	SON Configuration Transfer
This IE contains the configuration information, used by e.g., SON functionality, and additionally includes the NG-RAN node identifier of the destination of this configuration information and the NG-RAN node identifier of the source of this information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Target RAN Node ID SON
	
	1
	
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	
	-
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	
	-
	

	>NR CGI
	O
	
	9.3.1.7
	This IE is ignored if the SON Information IE contains the SON Information Reply IE.
	YES
	ignore

	Source RAN Node ID
	
	1
	
	
	
	

	>Global RAN Node ID
	M
	
	9.3.1.5
	
	
	

	>Selected TAI
	M
	
	TAI
9.3.3.11
	
	
	

	SON Information
	M
	
	9.3.3.7
	
	
	

	Xn TNL Configuration Info
	C-ifSONInformationRequest
	
	9.3.3.9
	Source NG-RAN node Xn TNL Configuration Info.
	
	





If general message name is used to transfer the TA value between two gNB-DUs via the gNB-CU, the RAN Configuration Transfer function in NGAP can be used as a reference.
Proposal 5: If general message name is used, to define two general messages to transfer the TA information between two gNB-DUs via the gNB-CU, i.e., UL gNB-DU Configuration Transfer and DL gNB-DU Configuration Transfer.
The procedure in uplink may look like as below (the procedure in DL is the same except the message name):

	UPLINK GNB-DU CONFIGURATION TRANSFER
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	LTM Configuration Transfer
	O
	
	
	
	YES
	ignore


LTM Configuration Transfer
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Target gNB-DU ID 
	
	1
	
	
	
	

	gNB-DU ID
	M
	
	
	The source gNB-DU ID
	-
	

	Source gNB-DU ID
	O
	1
	
	
	
	

	>gNB-DU ID
	M
	
	
	The candidate gNB-DU ID
	
	

	LTM Information
	M
	
	
	
	
	





Proposal 6: To define the IE structure in the UL gNB-DU Configuration Transfer and DL gNB-DU Configuration Transfer as above.
The third open issue is:
Whether and when the source DU forwards the valid TA values to target DU via CU for subsequent LTM
Thanking to the RACH based early TA acquisition to candidate cells, the source gNB-DU may have received multiple TA values for different candidate cells from candidate gNB-DU(s) and we believe this is useful for avoidance of unnecessary early TA acquisition initiated by the target gNB-DU for subsequent LTM if the source gNB-DU forwards the valid TA values to target gNB-DU, for example, in the Cell Change Notification message. 
Proposal 7: The source gNB-DU forwards the valid TA values to the target gNB-DU via the gNB-CU for subsequent LTM in Cell Change Notification message.
Support of same TA value as source
RAN2 confirmed the case that the TA value of one candidate cell can be the same as the one in the source cell. In such case the UE knows this situation based on the TA value in the cell switch command as below:
	P11: As for providing the TA for “same TA value as source” case, RAN2 agree Option 1 is baseline without further impact. Option 1: Implicit way by directly providing the TA value; Can add additional option if needed. 


In this case the early TA acquisition to the candidate cells that share the same TA is not needed, i.e. early TA acquisition to one candidate cell is sufficient and the TA of the other candidate cells are assumed to be same as this cell. For intra-DU LTM, the gNB-DU can know whether the candidate cell has the same TA value as the source cell or not.
However, we think that there may have RAN3 impact in case of inter-DU LTM. Technically, each candidate gNB-DU knows which cells in it may share the same TA value for the UE to access but have no knowledge on the same TA value information for the candidate cells in other candidate gNB-DUs.
This same TA value information is beneficial for the source gNB-DU and other candidate gNB-DUs (to be the source gNB-DU in subsequent LTM), as early RACH to only one candidate cell is sufficient for all the candidate cells sharing the same TA value. Redundant early RACH procedure can be saved to improve the performance. 
Proposal 8: The candidate gNB-DU provides information about “same TA value as source” (i.e., the list of candidate cells with same TA) to the gNB-CU in LTM configuration phase.
Proposal 9: The candidate gNB-CU provides that information to the source gNB-DU and other candidate gNB-DUs.
Early sync for CA
RAN2 agreed to achieve the reduced cell switch delay in CA case as below:
	Confirm that deactivated SCell as LTM candidate cell is supported
Intention: The mechanism for early UL/DL synchronization of candidate target cells should be designed in a common manner for both PCell and SCell switch (to achieve the target of reduced cell switch delay in CA case).


For intra-DU LTM, the gNB-DU can know which candidate cell is also configured as SCell. However, for inter-DU LTM, the source gNB-DU cannot know which candidate cell from the candidate gNB-DU is also configured as SCell by the candidate gNB-DU, and whether or not there is a need to perform early synchronization for a SCell of candidate gNB-DU as well. 
We think that some early sync configuration for SCells should be provided from the candidate gNB-DU to the source gNB-DU and other candidate gNB-DUs. This kind of information enables the source gNB-DU and other candidate gNB-DUs (to be the source gNB-DU in subsequent LTM) to perform the early sync procedures for both PCell and SCells together. So that it reduces the cell switch delay in CA case as mentioned in above RAN2 agreement.
Proposal 10: The candidate gNB-DU provides early sync configuration for SCell (i.e., the SCell List of each candidate cell) to the gNB-CU in LTM configuration phase.
Proposal 11: The candidate gNB-CU provides that information to the source gNB-DU and other candidate gNB-DUs.
UE based TA measurement
At RAN3#121bis meeting, the following way forward are made for UE based TA measurement as below:
	Issue 7:  UE based TA measurement
For intra-DU LTM, if the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU to provide the configuration for UE based TA measurement via UE Context Modification Request message. 
To be continued. FFS on the details of the UE based TA measurement configuration.


We propose to agree the above way forward. The above way forward is only mentioned the intra-DU LTM case. We think that for inter-DU LTM, the gNB-CU should also request the candidate gNB-DU to provide UE based TA measurement configuration for subsequent LTM for candidate cells in the same candidate gNB-DU.
Proposal 12：If the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU and the candidate gNB-DU to provide the configuration for UE based TA measurement in LTM configuration phase.
On the other hand, RAN2 agreed the similar configuration as for L2 reset for UE based TA measurement configuration as below:
	If UE is configured by RRC to perform UE based TA measurement, UE applies the measured TA value and performs RACH-less LTM, upon LTM cell switch. (assume similar config as for L2 reset)


Based on the RRC running CR, the following parameter (e.g. ltm-ServingCellUE-MeasuredTA-ID-r18) is used to indicate whether UE based TA measurement should be performed toward a candidate cell or not, e.g. the same ID is configured for the candidate cell and the source cell indicated by ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID. Otherwise the UE based TA measurement should not be performed.
	LTM-Config-r18 ::=   SEQUENCE {
    ltm-ReferenceConfiguration-r18        OCTET STRING (CONTAINING RRCReconfiguration)                       OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        LTM-CandidateToReleaseList-r18                                     OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         LTM-CandidateToAddModList-r18                                      OPTIONAL,   -- Need N
    ltm-ServingCellNoResetID-r18          INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                           OPTIONAL,   -- Cond FirstLTM-Only
[Deleted]   
    ltm-ServingCellUE-MeasuredTA-ID-r18            INTEGER (1.. maxNrofCellsLTM-r18-plus-1)                  OPTIONAL,    -- Cond LTM
    ...
}

LTM-CandidateToAddModList-r18 ::= SEQUENCE (SIZE (1..maxNrofCellsLTM-r18)) OF LTM-Candidate-r18

LTM-Candidate-r18 ::=     SEQUENCE {
    ltm-CandidateId-r18                            LTM-CandidateId-r18,
    ltm-CandidatePCI-r18                           PhysCellId,
    ltm-SSB-Config-r18,                            LTM-SSB-Config-r18                                    OPTIONAL,    -- Need M
[Deleted]                                                                                  OPTIONAL,    -- Need N
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofCellsLTM-r18-1)                    OPTIONAL,    -- Need M
    ...
}

ltm-ServingCellUE-MeasuredTA-ID
[bookmark: _Hlk149743848]This field is used by the UE to determine on whether UE-based TA measurements should be performed when an LTM cell switch procedure is triggered towards an LTM candidate cell.


This ltm-UE-MeasuredTA-ID-r18 should be assigned by the gNB-CU for avoiding ID collision between gNB-DUs which may cause wrong TA measurement from the UE side.
Proposal 13: The gNB-CU assigns the IDs of UE based TA measurement e.g. ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE-based TA measurements.
The source gNB-DU should be informed that UE based TA measurement can be performed between the source cell and the target cell for RACH-less LTM (i.e. the ltm-ServingCellUE-MeasuredTA-ID and the ltm-UE-MeasuredTA-IDs of candidate cell are the same) in the UE Context Modification Request (step 5), otherwise the source gNB-DU either triggers early RACH by PDCCH order or triggers normal RACH by including the CFRA resource of target cell in Cell Switch Command MAC CE for RACH-based LTM for TA acquisition, i.e. UE access to target cell via RACH indicated in Cell Switch Command MAC CE.
Proposal 14： The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.

Selected beam transfer 
The message name to transfer the selected beam information from the gNB-CU to the target gNB-DU is still not decided.
Issue 5:  Selected beam transfer
Proposals for agreement:
Option 3, class 1 procedure is ruled out.
The selected beam information is the TCI State ID.
Option 1: Two new class 2 procedures with different name.
Option 2: same new class 2 procedure (LTM cell switch notification)
Down selection between option 1 and 2 at next meeting.
As the LTM cell change notification message was agreed at the beginning for the purpose of notifying the gNB-CU about the initiation of LTM for a UE. And later on, RAN3 agreed to reuse this message to deliver the select beam information to the gNB-CU. 
There seems no any additional motivation to define a new class 2 procedure but with different name from the gNB-CU to the target gNB-DU for the same purpose. Furthermore, the general procedure namely UL/DL gNB-DU Configuration Transfer proposed above for TA value transfer is not proper to be used for the purpose of LTM cell change notification. 
Therefore, either RAN3 agrees on option 2, or using the general procedure (UL/DL gNB-DU Information Transfer) while keeping the LTM cell change notification message from the source gNB-DU to the gNB-CU.
Proposal 15: RAN3 to agree to transfer the select beam information from the gNB-CU to the target gNB-DU,
· by using either the same new class 2 procedure (i.e. LTM cell change notification) or,
· the general procedure (UL/DL gNB-DU Configuration Transfer), while keeping the LTM cell change notification message from the source gNB-DU to the gNB-CU.
Stage 2 BLCR clean up
In the latest stage 2 BLCR, there are following FFSs in the intra-DU LTM and inter-DU LTM procedures:
13.FFS: How the target gNB-DU detects the UE access.
20. FFS:  how the target gNB-DU detects the UE access.
Based on the stage 2 running CR in RAN2, how the UE accesses to the target cell has been clearly captured. It is proposed to update the FFS in step 13 for intra-DU LTM and in step 20 for inter-DU LTM as specified in the running CR of TS 38.300.
Proposal 16: To remove the FFS on how the target gNB-DU detects the UE access in step 13 for intra-DU LTM and in step 20 for inter-DU LTM and update the message flow as specified in the running CR of TS 38.300.
Further, in step 6 of inter-DU LTM procedure, there are still three FFSs:
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU including the collected RS configuration, TCI state configuration and RACH configuration for the accepted target candidate cell(s) in other gNB-DUs. 
[bookmark: _Hlk149744935]6. The source gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message which may include the RS configuration of the source cell (FFS), prepared candidate cells (FFS) and the generated CSI report configuration (FFS).
The main purpose of step 5 and 6 is to send the collected RS configurations of all candidate cells to the source gNB-DU to generate the CSI-Report-Config in the source cell. Therefore, the FFS behind the generated CSI report configuration can be removed.
Since step 5 and step 6 should be performed in a per UE level rather than per candidate cell level like step 3 and 4, it is not proper to use step 5 and 6 to prepare candidate cells in the source gNB-DU. The step 3 and step 4 in intra-DU LMT message flow can be invoked for the purpose of preparing candidate cells in the source gNB-DU. Therefore, the “prepared candidate cells (FFS)” can be removed from step 6.
Regarding to include the RS configuration of the source cell (the first FFS), step 5 and 6 here cannot be reused, as there is only 1 CellGroupConfig in the UE Context Modification Response message. The step 3 and step 4 in intra-DU LTM message are needed. Therefore, the “the RS configuration of the source cell (FFS)” can be also removed from step 6.
Based on above analysis, we propose:
Proposal 17: To update the stage 2 text for step 6 as below.
· Remove “the RS configuration of the source cell (FFS), prepared candidate cells (FFS)”,
· Remove the FFS after the generated CSI report configuration, and
· Add a note saying that “Note: UE Context Modification procedure may be initiated for preparing candidate cells in the source gNB-DU” after step 6.
Then, the following FFS exists in step 8:
7. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the candidate gNB-DU(s) containing the cell ID(s) of the prepared candidate cell(s), associated RS configuration for each candidate cell in other candidate gNB-DU(s) . The gNB-CU may also provide the lower layer part of the reference configuration to the candidate gNB-DU(s). 
Note: The candidate cell may be the same cell as source cell.
8. The candidate gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the updated low layer configuration in which contains the generated CSI report configuration.
FFS on step 7 and 8 on whether should be parallel or single.
The purpose of step 7 and 8 is to request the candidate gNB-DU to generate the CSI-Report-Config associated to the RS configurations of all candidate cell for each candidate cell. And there is only 1 CellGroupConfig in the UE Context Modification Response message. Hence, step 7 and 8 has to be performed in parallel, i.e., one UE Context Modification Request per candidate cell. And this is exactly the signaling overhead cost that RAN3 should undertake when per cell level LTM configuration is adopted.
Another option is to enhance the UE Context Modification procedure if single procedure is preferred by the group. Which is to add a list of candidate cells in the request message, and add in the response message, a list of CellGroupConfig corresponding to the candidate cells indicated in the request. 
Proposal 18: To remove the FFS behind after 8 and clarify in stage 2 that step 7 and 8 are performed on a per candidate cell level if needed.
Support subsequent LTM in intra-DU LTM
[image: ]
Figure 1:intra-DU LTM procedure
In above intra-DU LTM procedure which is cited from the BLCR, step 3 and 4 are used to prepare the candidate cells in the gNB-DU.  RAN3 has agreed that step 3 and 4 have to be performed on a per candidate cell level (including the source cell) as there is only 1 CellGroupConfig in the response message. 
How to request the gNB-DU to generate the CSI-ReportConfig for all candidate cells is still ambiguous. 
Therefore, either we reuse the UE Context Modification of step 3 and 4 initiating for the last candidate cell for this purpose, in which case, a list of CellGroupConfig is needed to add in the response message. Or we invoke extra per UE level UE Context Modification procedure (similar step 5 and 6 in inter-DU LTM), and per candidate cell level UE Context Modification procedure (similar step 7 and 8 in inter-DU LTM) towards the gNB-DU. 
For the latter option, update to the flow chart is needed.
Proposal 19: To introduce extra UE Context Modification procedures after step 4 in the intra-DU LTM procedure for intra-DU subsequent LTM.
Conclusion
In this contribution, we continue the discussion on the LTM remaining issues and have the following proposals:
LTM Configuration ID:
Proposal 1: The gNB-CU provides the LTM configuration ID of candidate cell in the UE Context Modification Request message (i.e., step 3 in intra-DU LTM, step 7 in inter-DU LTM).
Proposal 2: For inter-DU LTM, the gNB-CU provides the assigned LTM configuration IDs for all candidate cells to the source gNB-DU (i.e., in step 7).
Proposal 3: For inter-DU LTM, the gNB-CU provides the assigned LTM configuration IDs of all candidate cells to all other candidate gNB-DUs in UE Context Modification Request message (i.e., in step 7).
RS Configuration and signaling:
Proposal 4: The MeasurementTimingConfiguration in F1 Setup Request message cannot be used as the RS configuration for LTM.
TA acquisition:
Proposal 5: If general message name is used, to define two general messages to transfer the TA information between two gNB-DUs via the gNB-CU, i.e., UL gNB-DU Configuration Transfer and DL gNB-DU Configuration Transfer.
Proposal 6: To define the IE structure in the UL gNB-DU Configuration Transfer and DL gNB-DU Configuration Transfer as above.
Proposal 7: The source gNB-DU forwards the valid TA values to the target gNB-DU via the gNB-CU for subsequent LTM in Cell Change Notification message.
Support of same TA value as source:
Proposal 8: The candidate gNB-DU provides information about “same TA value as source” (i.e., the list of candidate cells with same TA) to the gNB-CU in LTM configuration phase.
Proposal 9: The candidate gNB-CU provides that information to the source gNB-DU and other candidate gNB-DUs.
Early sync for CA;
Proposal 10: The candidate gNB-DU provides early sync configuration for SCell (i.e., the SCell List of each candidate cell) to the gNB-CU in LTM configuration phase.
Proposal 11: The candidate gNB-CU provides that information to the source gNB-DU and other candidate gNB-DUs.
UE based TA measurement;
Proposal 12: If the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU and the candidate gNB-DU to provide the configuration for UE based TA measurement in LTM configuration phase.
Proposal 13: The gNB-CU assigns the IDs of UE based TA measurement e.g. ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE-based TA measurements.
Proposal 14: The gNB-CU indicates the IDs of UE based TA measurement for each candidate cell and source cell to the source gNB-DU via UE context Modification Request message.
Selected beam transfer:
Proposal 15: RAN3 to agree to transfer the select beam information from the gNB-CU to the target gNB-DU,
· by using either the same new class 2 procedure (i.e. LTM cell change notification) or,
· the general procedure (UL/DL gNB-DU Configuration Transfer), while keeping the LTM cell change notification message from the source gNB-DU to the gNB-CU.
Stage 2 BLCR clean up:
Proposal 16: To remove the FFS on how the target gNB-DU detects the UE access in step 13 for intra-DU LTM and in step 20 for inter-DU LTM and update the message flow as specified in the running CR of TS 38.300.
Proposal 17: To update the stage 2 text for step 6 as below.
· Remove “the RS configuration of the source cell (FFS), prepared candidate cells (FFS)”,
· Remove the FFS after the generated CSI report configuration, and
· Add a note saying that “Note: UE Context Modification procedure may be initiated for preparing candidate cells in the source gNB-DU” after step 6.
Proposal 18: To remove the FFS behind after 8 and clarify in stage 2 that step 7 and 8 are performed on a per candidate cell level if needed.
Support subsequent LTM in intra-DU LTM:
Proposal 19: To introduce extra UE Context Modification procedures after step 4 in the intra-DU LTM procedure for intra-DU subsequent LTM.
The corresponding TPs are provided in the annex and [1].
Reference
[1] R3-237209	(TP for L1L2Mob BLCR for TS 38.473): LTM procedure design
TS 38.401 TP
8.2.1.X	Intra-gNB-DU LTM 
This procedure is used for the case when the UE moves within the same gNB-DU during NR operation for LTM. Figure 8.2.1.x-1 shows the intra-gNB-DU LTM procedure for intra-NR.




Figure 8.2.1.x-1: Intra-gNB-DU LTM
1. The UE sends a MeasurementReport message (L3 measurement result) to the gNB-DU containing  measurements of neighboring cells. The gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate LTM configuration. 
3. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU containing one target candidate cell ID. The gNB-CU requests PRACH resources from the gNB-DU. The gNB-CU may request the gNB-DU to provide the lower layer configuration for the purpose of generating the reference configuration.
4. If the gNB-DU accepts the request of LTM configuration, it responds with a UE CONTEXT MODIFICATION RESPONSE message including the generated lower layer RRC configurations  (e.g., TCI state configuration, RACH configuration, and the RS configuration for the accepted target candidate cell. 
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU including the collected RS configuration for the accepted target candidate cells. 
6. The source gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message which includes the generated CSI report configuration.
Note: In case of subsequent LTM, Step 5 and 6 are invoked per candidate cell to obtain the CSI report configuration for each candidate cell.
7. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the gNB-DU, which includes the generated RRCReconfiguration message with the LTM configuration. 
8. The gNB-DU forwards the received RRCReconfiguration message to the UE.
9. The UE responds to the gNB-DU with an RRCReconfigurationComplete message.
10. The gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
11. Early synchronization is performed as specified in TS 38.300 [2].
12. The UE sends the lower layer measurement result to the gNB-DU. The gNB-DU decides to execute LTM.
13. The gNB-DU sends the Cell Switch command to the UE. 

14. The gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU to indicate the initiation of the LTM command to the UE including the target cell ID and the TCI state ID. 
15. RACH procedure or RACH-less procedure is performed as specified in TS 38.300 [2].
16. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target Cell ID.
17.  The gNB-CU may send the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU to release the resources of prepared cells.
18.  The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.

---------------------------------------------------------Next change -------------------------------------------------------------

8.2.1.Y	Inter-gNB-DU LTM
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 LTM. Figure 8.2.1.Y-1 shows the inter-gNB-DU LTM procedure for intra-NR.




Figure 8.2.1.Y-1: Inter gNB-DU LTM
1. The UE sends a MeasurementReport message (L3 measurement result) to the source gNB-DU containing  measurements of neighboring cells. The source gNB-DU sends an UL RRC MESSAGE TRANSFER message conveying the received MeasurementReport message to the gNB-CU. 
2. The gNB-CU determines to initiate LTM configuration. 
3. The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DU, containing one target candidate cell ID. The gNB-CU indicates the source gNB-DU ID, and requests PRACH resources from the Candidate gNB-DU. The gNB-CU may request the candidate gNB-DU to provide the lower layer configuration for the purpose of generating the reference configuration.
4. If the candidate gNB-DU accepts the request of LTM configuration, it responds with a UE CONTEXT SETUP RESPONSE message including the generated lower layer RRC configuration (e.g., TCI state configuration and RACH configuration) and the RS configuration for the accepted target candidate cell.
5. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU including the collected RS configuration, TCI state configuration and RACH configuration for the accepted target candidate cell(s) in other gNB-DUs. 
6. The source gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message which may include the generated CSI report configuration .
Note: UE Context Modification procedure may be initiated for preparing candidate cells in the source gNB-DU
7. The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the candidate gNB-DU(s) containing the cell ID(s) of the prepared candidate cell(s), associated RS configuration for each candidate cell in other candidate gNB-DU(s) . The gNB-CU may also provide the lower layer part of the reference configuration to the candidate gNB-DU(s). 
Note: The candidate cell may be the same cell as source cell.
8. The candidate gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message including the updated low layer configuration in which contains the generated CSI report configuration.
FFS on step 7 and 8 on whether should be parallel or single.
9. The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which includes the generated RRCReconfiguration message with the LTM configuration.
10. The source gNB-DU forwards the received RRCReconfiguration message to the UE.
11. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.
12. The source gNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU via an UL RRC MESSAGE TRANSFER message. 
13. Early synchronization is performed as specified in TS 38.300 [2].
14 - 15. The candidate gNB-DU sends the TA, the associated CFRA resource information, the candidate cell ID and the source gNB-DU ID to the source gNB-DU via UL/DL CONFIGURATION TRANSFER message.
[bookmark: OLE_LINK5]
16. The UE sends the lower layer measurement result to the source gNB-DU. 
17. The source gNB-DU decides to execute LTM to a candidate target cell.
18. The source gNB-DU sends Cell Switch command to the UE. 

19. The source gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU to indicate the initiation of the LTM command to the UE including the target cell ID and the TCI state ID.
20. The gNB-CU sends the target cell ID and the TCI state ID to the target gNB-DU in the LTM CELL CHANGE NOTIFICATION message.

21. RACH procedure or RACH-less procedure is performed as specified in TS 38.300 [2].
22. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target cell ID.
23. The gNB-CU may send the UE CONTEXT RELEASE COMMAND message to the source gNB-DU to release the resources of prepared cells.
24. The source gNB-DU responds with a UE CONTEXT RELEASE COMPLETE message.
---------------------------------------------------------next change -------------------------------------------------------------
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