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Introduction
In this contribution, we discuss the remaining issues provided in R3-237819 [4] from last meeting for LTM and the RAN3 impacts from the latest incoming LSs in [1] - [3].
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Incoming LSs
[bookmark: OLE_LINK187][bookmark: OLE_LINK188]Based on the LSs in [1] – [3], it is concluded that RAN1 agreed some new parameters for LTM which have been captured in RAN2 spec but are still missing in F1AP spec:
	
[...]
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
    ltm-CandidateConfig-r18                        OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Need M
    ltm-ConfigComplete-r18                         ENUMERATED {true}                                     OPTIONAL,    -- Need R
    ltm-EarlyUL-SyncConfig-r18                     SetupRelease { EarlyUL-SyncConfig-r18 }               OPTIONAL,    -- Need M
[bookmark: _Hlk159072881]    ltm-EarlyUL-SyncConfigSUL-r18                  SetupRelease { EarlyUL-SyncConfig-r18 }               OPTIONAL,    -- Need M
    ltm-NoResetID-r18                              INTEGER (1..maxNrofLTM-Configs-r18-plus-1)             OPTIONAL,    -- Need M
    ltm-DL-OrJointTCI-StateToAddModList-r18        SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF CandidateTCI-State-r18
                                                                                                         OPTIONAL,    -- Need N
    ltm-DL-OrJointTCI-StateToReleaseList-r18       SEQUENCE (SIZE (1..maxNrofCandidateTCI-State-r18)) OF TCI-StateId
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-StatesToAddModList-r18              SEQUENCE (SIZE (1..maxNrofCandidateUL-TCI-r18)) OF CandidateTCI-UL-State-r18
                                                                                                         OPTIONAL,    -- Need N
    ltm-UL-TCI-StatesToReleaseList-r18             SEQUENCE (SIZE (1.. maxNrofCandidateUL-TCI-r18)) OF TCI-UL-StateId-r17
                                                                                                         OPTIONAL,    -- Need N
    ltm-nzp-CSI-RS-ResourceToAddModList-r18        SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource
                                                                                                         OPTIONAL,    -- Need N
    ltm-nzp-CSI-RS-ResourceToReleaseList-r18       SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId
                                                                                                         OPTIONAL,    -- Need N
    ltm-nzp-CSI-RS-ResourceSetToAddModList-r18     SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet
                                                                                                         OPTIONAL,    -- Need N
    ltm-nzp-CSI-RS-ResourceSetToReleaseList-r18    SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId
                                                                                                         OPTIONAL,    -- Need N
[bookmark: _Hlk159073003]    pathlossReferenceRS-ToAddModList-r18           SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17
                                                                                                         OPTIONAL,    -- Need N
    pathlossReferenceRS-ToReleaseList-r18          SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-Id-r17
                                                                                                         OPTIONAL,    -- Need N
    ltm-UE-MeasuredTA-ID-r18                       INTEGER (1..maxNrofLTM-Configs-r18-plus-1)            OPTIONAL,    -- Need M
    ...
}
[…]


In summary, RAN1 and RAN2 further introduced three new parameters for LTM, the ltm-EarlyUL-SyncConfigSUL, the ltm-nzp-CSI-RS-Resource List, and the PathlossReferenceRS. The ltm-EarlyUL-SyncConfigSUL is used to specify the early sync configuration for SUL carrier. The ltm-nzp-CSI-RS-Resource List is used to configure the TRS associated to the TCI state. The PathlossReferenceRS is to indicate the RS used to calculate the pathloss for the TCI state.
We think that the gNB-CU should also collect those parameters from the (candidate) gNB-DU in the UE Context Setup Response or the UE Context Modification Response message during LTM preparation. So that the gNB-CU could include them into the RRC reconfiguration message to UE. 
Furthermore, to perform early synchronization on SUL carriers of candidate cells in case of inter-DU LTM, the source gNB-DU should be informed about the SUL early sync config e.g. by the UE Context Modification Request message.
Proposal 1: To add the ltm-EarlyUL-SyncConfigSUL, the ltm-nzp-CSI-RS-Resource List, and the PathlossReferenceRS in UE Context Setup Response message and UE Context Modification Response message.
[bookmark: OLE_LINK201][bookmark: OLE_LINK202]Proposal 2: To add the ltm-EarlyUL-SyncConfigSUL in UE Context Modification Request message. 
Early RACH configuration
[bookmark: OLE_LINK199][bookmark: OLE_LINK200]The source gNB-DU ID is introduced in UE Context Setup Request for inter-DU LTM, to enable the candidate gNB-DU to allocate specific RACH resources for early TA acquisition for UEs in that source gNB-DU. And later on, when a preamble is detected in the pre-allocated RACH resource, the candidate gNB-DU will be able to identify the source gNB-DU that the UE comes from.
However, only transferring one source gNB-DU ID to the candidate gNB-DU is not sufficient, and not workable in subsequent LTM, as other candidate gNB-DUs could be also the source gNB-DU. 
Furthermore, in the incoming LS in [5], it says that:
	[bookmark: OLE_LINK62][bookmark: OLE_LINK56]RAN2 agreed that, for each LTM candidate configuration, the network configures a configuration for early RACH, which is used regardless in which cell the UE receives the PDCCH order to trigger early RACH.
RAN2 kindly asks RAN3 to define the necessary F1 signalling.


The above content in RAN2 LS concludes that the RACH resources allocated by a candidate gNB-DU will be shared by all other candidate cells in other candidate gNB-DUs.
Therefore, rather than a single source gNB-DU ID, a list of source gNB-DU ID containing the source gNB-DU and all other candidate gNB-DUs should be sent to the candidate gNB-DU in the UE Context Setup Request. By doing this, the candidate gNB-DU can identify the correct source gNB-DU when detecting the early RACH attempts in the pre-allocated RACH resource.
Proposal 3: To change the source gNB-DU ID to a list of source gNB ID containing the source gNB-DU and all other candidate gNB-DUs in the UE Context Setup Request. 
TA acquisition for subsequent LTM
On TA acquisition, one remaining issue is whether and when the source DU forwards the valid TA values to target DU via CU for subsequent LTM. The justified benefit is to avoid unnecessary TA acquisition procedure to the same candidate cell in subsequent LTM. One concern is that the candidate DU may not know how long the TA is valid even the TA is provided from the source DU. To address this issue, the source DU could provide some assistant information, like a validity timer, together with the TA to the candidate DU.
Proposal 4: The source gNB-DU forwards the valid TA values and the associated validity timers to the target gNB-DU for subsequent LTM in Cell Change Notification message.
Support of same TA as source and TA = 0
Another open issue from last meeting about early TA is how to support the cases of same TA as source and TA = 0.
RAN1 have made the following agreements about this issue.
	RAN1 agreements
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
Note 2: The feasibility and signalling can be further concluded by RAN2


RAN2 also confirmed both cases and in such cases, the UE uses the TA value provided in the Cell switch command MAC CE as below:
	· The UE will do RACH-less when: 
- TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
- When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 

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. 


For the case of TA = 0, there is no need to trigger the UE to perform RACH based early TA acquisition in the candidate cell. And there is no need for the candidate gNB-DU to provide any early UL sync configuration during LTM preparation either. The impact on F1 is that the source DU should know whether or not the TA of a candidate cell can be assumed as 0 if there is no early UL sync configuration available.
For the case of same TA as source, performing early TA acquisition to all candidate cells are not necessary if the TA values of those candidate cells are the same. In following Figure 1, the candidate cell 1 and candidate cell 2 share the same TA value. TA acquisition procedure in one candidate cell is sufficient. Furthermore, when the candidate cell 1 becomes the source cell, the TA acquisition procedure in the candidate cell 2 can be skipped.
[image: ]
Figure 1: same TA value as source
For intra-DU LTM, the gNB-DU knows for which candidate cells the same TA value can be used. However, for inter-DU LTM, the source gNB-DU should be informed about for which candidate cells in the candidate DU the same TA value can be used.
Proposal 5: The candidate gNB-DU provides information about “same TA value as source” (i.e., the list of candidate cells with same TA) and information about TA=0 to the gNB-CU in LTM configuration phase.
Proposal 6: The candidate gNB-CU provides both information to the source gNB-DU and other candidate gNB-DUs.

UE based TA measurement
Another open issue is about UE based TA measurement for which, the following WF was agreed in previous meeting:
	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.




The UE based TA measurement is another method for early TA acquisition. 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 7：If the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU and the candidate gNB-DUs to provide the configuration for UE based TA measurement in LTM configuration phase
On configuration part, RAN2 agreed the similar configuration as for L2 reset for UE based TA measurement configuration. Based on the RRC specification, the 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. if the same ID is configured for the candidate cell and the source cell indicated by ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID. 
	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 to avoid collision between candidate gNB-DUs.
Proposal 8: The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
The source gNB-DU should be informed that UE based TA measurement will be used between the source cell and the target cell for RACH-less LTM 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.
Proposal 9：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.
Conclusion
In this contribution, we continue the discussion on the LTM remaining issues and have the following proposals:
Proposal 1: To add the ltm-EarlyUL-SyncConfigSUL, the ltm-nzp-CSI-RS-Resource List, and the PathlossReferenceRS in UE Context Setup Response message and UE Context Modification Response message.
Proposal 2: To add the ltm-EarlyUL-SyncConfigSUL in UE Context Modification Request message.
Proposal 3: To change the source gNB-DU ID to a list of source gNB ID containing the source gNB-DU and all other candidate gNB-DUs in the UE Context Setup Request. 
Proposal 4: The source gNB-DU forwards the valid TA values and the associated validity timers to the target gNB-DU for subsequent LTM in Cell Change Notification message.
Proposal 5: The candidate gNB-DU provides information about “same TA value as source” (i.e., the list of candidate cells with same TA) and information about TA=0 to the gNB-CU in LTM configuration phase.
Proposal 6: The candidate gNB-CU provides both information to the source gNB-DU and other candidate gNB-DUs.
Proposal 7：If the gNB-CU decides to use UE based TA measurement, it may explicitly request the source gNB-DU and the candidate gNB-DUs to provide the configuration for UE based TA measurement in LTM configuration phase.
Proposal 8: The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
Proposal 9：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.
The corresponding CRs are provided in [6] and [7]. Note that the CR to 38.473 is submitted into the other agenda item due to the ASN.1 impact.
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