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Introduction
For Rel-18 LTM UE based TA measurement, RAN3-123 has progressed as follows [1]:
UE Based TA measurement:
The gNB-CU signals to source DU to indicate UE base TA information and details to be discussed.
The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
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.
Alao check proposals in R3-240357

[bookmark: _Hlk149686085]In this contribution, we continue discussing the above aspects and provide the corresponding CRs. 
 Discussion
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”) [2]: 
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 [3] 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 (without a valid TA value, which is set to “FFF”), only then the UE compares the integer values of the current serving cell and the candidate cell and, if equal, performs or applies the UE based TA measurement if available (of course the timing of deriving TA is up to UE implementation). 
Since it has been designed in a way that the UE based TA measurement is not activated unless the serving DU indicates so via LTM Cell Switch Command (even though configured to the UE via RRC by CU), RAN3 agreed that, in order for this second mechanism not to be useless, CU signals a source DU about the information on how CU configured the UE based TA information toward the UE. 
Observation 1: In Rel-18 LTM, the UE based TA measurement has been designed in a way that it is not activated unless the serving DU indicates so (set to “FFF”) via LTM Cell Switch Command (even though configured to the UE via RRC by CU). As a result, RAN3-123 agreed that, in order for the UE based TA measurement mechanism not to be useless, CU signals a source DU about the information on how CU configured the UE based TA information toward the UE.
Such signalling from CU should not be limited toward a source DU. Due to the LTM’s subsequent nature, any candidate DU can become a serving DU and will trigger LTM Cell Switch Command as same to the source DU. Any candidate DU (other than the source DU) has to know the same otherwise the UE based TA measurement mechanism won’t be fully utilized as intended. 
Observation 2: Any candidate DU (other than the source DU) also needs to know about the UE based TA measurement configuration information from CU. Due to the LTM’s subsequent nature, any candidate DU can become a serving DU and will trigger LTM Cell Switch Command, as same to the source DU. Otherwise, the UE based TA measurement mechanism won’t be fully utilized as intended.
As a result, the stage-3 requires to convey such information to any involved DU via the UE Context Modification procedure, and should be able to tell a DU, for each candidate cell, whether the UE has been configured to derive TA on its own. 
[bookmark: _Hlk163081022]However, please note that the TA value of the “current serving” cell is always the basis for deriving the right TA value toward the next serving cell. Ultimately, two dimensional information will be required to represent all the possible cases of applying the UE based TA measurement: e.g. when a UE is in a cell “A”, the UE based TA measurement is possible or not possible for a cell “B”. 
Observation 3: Following the agreement, the stage-3 requires to convey UE based TA measurement configuration information from CU to any involved DU via the UE Context Modification procedure.
Observation 4: When configured, the UE derives 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. That is, the TA value of the “current serving” cell is always the basis for calculating the right TA value toward the next serving cell. Ultimately, two dimensional information will be required to represent all the possible cases of applying the UE based TA measurement: e.g. when a UE is in a cell “A”, the UE based TA measurement is possible or not possible for a cell “B”.
Unfortunately, this is not the way RAN2 adopted for their Rel-18 RRC design. In Rel-18, some “orthogonal grouping” approach was specified in RRC based on a simple integer value comparison, meaning that the serving cell and all the candidate cells are grouped orthogonally for UE-based TA measurement and applies only between the cells in a group sharing the same integer value. This approach has a limitation because the UE based TA measurement only works between the cells in the same group and applies for any direction of cell switch in-between. In practice, this may not be true always. For example, the fact that the UE can derive TA on its own for a cell B from a cell A, and for a cell C from the cell B, does not mean that this UE can always derive TA for the cell C from the cell A. In Rel-18, RAN2 sacrificed fully flexible representation of the UE based TA measurement for the sake of simpler RRC design.  
So, the question is which way should RAN3 adopt.
Observation 5: Considering the above, in terms of stage-3 details, there are two options on how:
· (Option 1) Allow full representation for forward compatibility, so that CU can convey any possible cases of applying the UE based TA measurement among candidate cells, e.g. when a UE is in a cell A, whether the UE based TA measurement is possible or not for a cell B. 
· (Option 2) Follow the Rel-18 RAN2’s restricted RRC design of orthogonal grouping, which applies to a limited case and the UE based TA measurement applies only between the cells in a group sharing the same integer value and in any direction, which may not be practical.
The corresponding CRs for two options are provided in [4] and [5], respectively, but between two options, we believe the Option 1 should be the way to go. Even though RAN2 adopted the restricted approach in Rel-18, it does not mean that our RAN3 signalling design from CU to DU has to follow and be limited in the same way. It may be relaxed in future in RAN2 to allow CU to configure the UE based TA measurement for any possible case. The Option 1 is forward compatible and won’t be impacted by RAN2 if any.
Observation 6: Even though RAN2 adopted the restricted approach in Rel-18, it does not mean that our RAN3 signalling design from CU to DU has to follow and be limited in the same way. It may be relaxed in future in RAN2 to allow CU to configure the UE based TA measurement for any possible case. The Option 1 is forward compatible and won’t be impacted by RAN2 if any.
Based on the above observations, we propose the following. 
Proposal 1: For forward compatibility, RAN3 to adopt the Option 1 approach and agree the CR in [4].    
Conclusion
In the present contribution we make the following observations:
Observation 1: In Rel-18 LTM, the UE based TA measurement has been designed in a way that it is not activated unless the serving DU indicates so (set to “FFF”) via LTM Cell Switch Command (even though configured to the UE via RRC by CU). As a result, RAN3-123 agreed that, in order for the UE based TA measurement mechanism not to be useless, CU signals a source DU about the information on how CU configured the UE based TA information toward the UE.
Observation 2: Any candidate DU (other than the source DU) also needs to know about the UE based TA measurement configuration information from CU. Due to the LTM’s subsequent nature, any candidate DU can become a serving DU and will trigger LTM Cell Switch Command, as same to the source DU. Otherwise, the UE based TA measurement mechanism won’t be fully utilized as intended.
Observation 3: Following the agreement, the stage-3 requires to convey UE based TA measurement configuration information from CU to any involved DU via the UE Context Modification procedure.
Observation 4: When configured, the UE derives 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. That is, the TA value of the “current serving” cell is always the basis for calculating the right TA value toward the next serving cell. Ultimately, two dimensional information will be required to represent all the possible cases of applying the UE based TA measurement: e.g. when a UE is in a cell “A”, the UE based TA measurement is possible or not possible for a cell “B”.
Observation 5: Considering the above, in terms of stage-3 details, there are two options on how:
· (Option 1) Allow full representation for forward compatibility, so that CU can convey any possible cases of applying the UE based TA measurement among candidate cells, e.g. when a UE is in a cell A, whether the UE based TA measurement is possible or not for a cell B. 
· (Option 2) Follow the Rel-18 RAN2’s restricted RRC design of orthogonal grouping, which applies to a limited case and the UE based TA measurement applies only between the cells in a group sharing the same integer value and in any direction, which may not be practical.
Observation 6: Even though RAN2 adopted the restricted approach in Rel-18, it does not mean that our RAN3 signalling design from CU to DU has to follow and be limited in the same way. It may be relaxed in future in RAN2 to allow CU to configure the UE based TA measurement for any possible case. The Option 1 is forward compatible and won’t be impacted by RAN2 if any.
Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: For forward compatibility, RAN3 to adopt the Option 1 approach and agree the CR in [4].    
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