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Background
In RAN1#113, RAN1 has made the following agreement regarding the UE-based TA measurement [1]:
RAN1 has confirmed the following working assumption, which was made in RAN1#112:
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement.
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported.
· FFS: other impacts on RAN1 spec.

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.

In this contribution, we share our views on the feasibility of UE based TA measurement from the accuracy aspect.

1. [bookmark: _Hlk8895418]UE-based TA measurement
For the UE-based TA measurement, UE needs to measure the Rx timing difference between the serving cell and the candidate cell and apply this timing difference when it switches to the candidate cell. With UE-based TA measurement, no additional overhead would be introduced for TA acquisition for the cell switching, which improves the latency of L1/L2-based mobility. 
Observation 1: With UE-based TA measurement, no additional overhead would be introduced for TA acquisition during the cell switching, which improves the latency of L1/L2-based mobility.
If the frame timing between the serving cell and the neighboring cell are synchronized at the point of transmissions (i.e., at the gNBs), then the UE can calculate the absolute timing advance value () for the candidate cell as follows:
.
Where  is the measurement of frame timing difference between serving cell and candidate cell.
Observation 2: The time advance of the candidate cell can be calculated as , where  is the measurement of frame timing difference between serving cell and candidate cell.
1. Feasibility and accuracy of UE-based TA measurement 
Functional-wise, the measurement of Rx timing difference ∆t between the serving and candidate cells is very similar to the DL RSTD measurement for positioning, where UE measures the time difference PRS from multiple TPs. The RSTD measurement in NR has been supported since Rel-16. Therefore, it can be concluded that functional-wise, it is feasible for NR UE to support UE-based TA measurement. 
Observation 3: The UE-based TA measurement is similar to the DL RSTD measurement for positioning, where UE measures the time difference PRS from two TPs. Therefore, it is feasible for UE to measure the Rx time difference between the serving cell and the candidate cell.
From the performance point of view, the estimation error in UE-based TA measurement transmission error is smaller than the CP length. 
Assuming the serving cell and candidate cell are synchronized, if we take the RSTD accuracy requirement in TS 38.133 as a reference case, where the accuracy requirements for RSTD measurement shall be within ±(X+Y+Z+Δ) Tc. It can be seen that for 15 kHz SCS with 24 RB, depending on the channel and UE capability, the UE shall be able to measure the time difference within a range of a few hundred Tc (~100 to 500 Tc), where Tc = 0.509 ns. This is much shorter compared to the normal CP length = 4.69 us for 15 kHz. 
For the UE-based TA measurement, considering if SSB would be used, the time difference measurement is likely to be less accurate compared to PRS, due to the smaller BW (20 RB for SSB v.s. at least 24 RB for PRS). However, considering the time accuracy of PRS is significantly shorter than CP length, it can be expected that the UE-based TA measurement can reach a sufficiently good accuracy even with SSB. Therefore, UEs are feasible to measure the Rx timing difference between serving and candidate cells within a tolerance significantly lower than CP length with different reference signals. 
Observation 4: UEs are feasible to measure the Rx timing difference between serving and candidate cells within a tolerance significantly lower than CP length with different reference signals. 
In addition, such a time accuracy is also within the initial time accuracy requirement (10*64*Tc for 15kHz SCS). Therefore, it can be expected that UE-based TA measurement should be accurate enough for cell-switching purposes. RAN4 shall define the corresponding accuracy requirement to ensure the UE can perform well enough in real life. 
Proposal 1. RAN4 confirms the feasibility of UE-based TA measurement when the serving cell and candidate cell are synchronized.
Proposal 2: RAN4 shall define the corresponding accuracy requirement for UE-based TA measurement in the case that the serving cell and candidate cell are synchronized. 
For the unsynchronized case, as the time offset between the serving cell and candidate cell is unknown to the UE, more studies on the feasibility aspect may be needed. RAN4 can further study this scenario in the rest time of Rel-18, while it will be up to RAN1 to determine if such a case should be supported in this release. 
Proposal 3. FFS the feasibility when the serving cell and candidate cell are not synchronized. 
1. Conclusion
In this contribution, we make the following observations and conclusions: 
Observation 1: With UE-based TA measurement, no additional overhead would be introduced for TA acquisition during the cell switching, which improves the latency of L1/L2-based mobility.
Observation 2: The time advance of the candidate cell can be calculated as , where  is the measurement of frame timing difference between serving cell and candidate cell.
Observation 3: The UE-based TA measurement is similar to the DL RSTD measurement for positioning, where UE measures the time difference PRS from two TPs. Therefore, it is feasible for UE to measure the Rx time difference between the serving cell and the candidate cell.
Observation 4: UEs are feasible to measure the Rx timing difference between serving and candidate cells within a tolerance significantly lower than CP length with different reference signals. 
Proposal 1. RAN4 confirms the feasibility of UE-based TA measurement when the serving cell and candidate cell are synchronized.
Proposal 2: RAN4 shall define the corresponding accuracy requirement for UE-based TA measurement in the case that the serving cell and candidate cell are synchronized. 
Proposal 3. FFS the feasibility when the serving cell and candidate cell are not synchronized. 
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