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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]Given Rel-18 LTM has been designed in a way that UE based TA measurement (i.e. TA value that the UE derives on its own) cannot be used by the UE unless explicitly indicated by the serving DU through an LTM Cell Switch Command (even though the UE based TA measurement was configured to the UE via RRC by CU already), to make this feature NOT useless, RAN3 agreed for CU to signal a source DU about the UE based TA measurement information. 
Needless to say, such signalling from CU should apply towards any candidate DU, as any candidate DU can become a serving DU and trigger LTM Cell Switch Command, as same to the source DU. 
In the subsequent meeting (RAN3-123bis), we further discussed its stage-3 details and two possible ways of conveying the UE based TA information from CU to DU [2][3]. A small progress was achieved as follows:
TA validity assurance is up to network implementation.
The gNB-CU assigns the ltm-UE-MeasuredTA-ID and ltm-ServingCellUE-MeasuredTA for UE based TA measurement.
WA: 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.
To be continued. If no issue observed for referring RRC defined IEs, go for the WA.
The rach-ConfigDedicated needs to be transferred from candidate gNB-DU to the source gNB-DU via F1.
FFS it is the one inside the RRCRecofiguration or a new one.
As this issue shall be closed down this meeting, we reiterate one more time the importance and advantages of ”NOT” directly relying on or referring to the RRC IEs and propose to go with the future-proof way against the current WA.  
Discussion
With respect to the stage-3 details on how CU should convey UE based TA information to any involved DU via the UE Context Modification procedure, in the last meeting, we discussed the following two options [3]:
· (Option 1) Allow full representation to ensure 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 one cell, whether the UE based TA measurement is possible or not toward any other cell. 
· (Option 2 – Current WA) Follow the Rel-18 RAN2’s restricted RRC design of orthogonal grouping, for which the UE based TA measurement is only feasible between the cells in a group sharing the same integer value, and thus limited and may be impractical.
The respective F1AP CR for each option was also proposed in [4] and [5].
Given that the TA value of the “current serving” cell always serves as the basis for deriving the TA value toward the next serving cell, it is evident that at least two dimensional information is necessary to represent all possible cases of applying the UE based TA measurement: e.g. when a UE is in a cell “A”, whether the UE based TA measurement is possible or not possible for a cell “B”. 
Unfortunately, this is not the way adopted by RAN2 for their Rel-18 RRC signalling design. In Rel-18 LTM, the RRC identifier indicating UE-based TA measurement included in a candidate cell configuration is merely a “single integer”. Consequently, the serving cell and all candidate cells are grouped orthogonally for UE-based TA measurement:
[image: ]
Figure 1. UE-based TA measurement in Rel-18
Consider the scenario in Figure 1: assuming three candidate cells (Cell#1, Cell#2, and Cell#3) are configured for the UE currently served by Cell#0, where UE-based TA ID is set to 1 for the serving cell and candidate cell #1, while it is set to 2 for the candidate cells #2 and #3. 
When the UE is in Cell#0, it can perform the UE-based TA measurement for candidate cell #1 (i.e. Cell#1). However, if the serving cell changes to Cell#1 due to UE movement, the UE can only perform UE-based TA measurement for Cell#0 according to the configuration, even though UE-based TA measurement for Cell#2 is physically possible. In this case, for UL synchronization for Cell#2 in Rel-18, there is no other choice but to perform RACH-based TA acquisition.
On the other hand, if NW wants to set the UE-based TA ID for Cell#2 the same as that of Cell#1 (to allow UE-based TA measurement from Cell#1 to Cell#2), then it would result in those three cells (Cell#0, Cell#1, Cell#2) sharing the same UE-based TA ID. This implies that UE-based TA measurement is feasible directly from Cell#0 to Cell#2, even though practically impossible. From the current RRC signalling design, it is impossible to separately configure the UE-based TA measurement from Cell#0 to Cell#1, and from Cell#1 to Cell#2, respectively. Such orthogonal grouping (by a single integer) exhibits limitations and fails to address even a straightforward scenario, as UE based TA measurement has to only work within the cells of the same group exclusively. 
The orthogonal grouping selected by RAN2 may suffice for Rel-18. However, this does not mean that our RAN3 signalling from CU to DU has to adhere to the same limitations. It is very evident that Option 1 is forward compatible, and will remain unimpacted even if their RRC signalling design is relaxed for full representation in future.
Based on the above observations, we urge RAN3 to go with the future-proof way (i.e. Option 1), rather than the current WA that simply conforms to the suboptimal RRC signalling design (i.e. Option 2).  
Proposal 1: For forward compatibility, RAN3 to agree the Option 1 CR in [7].    
Conclusion
Based on the above observations, we urge RAN3 to go with the future-proof way (i.e. Option 1), rather than the current WA that simply conforms to the suboptimal RRC signalling design (i.e. Option 2).  
Proposal 1: For forward compatibility, RAN3 to agree the Option 1 CR in [7].    
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