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1. Introduction
In last meeting (in RAN2#121bis), RAN2 made some agreements for Early TA acquisition:

	From RAN2 perspective, to enable shared preamble resource among multiple UEs, it is beneficial that the information that identifies the allocated CFRA resource (i.e., SS/PBCH index, RACH occasion, and Random Access Preamble index) can be indicated in the PDCCH order (as legacy intra-cell PDCCH order). 
RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).
R2 assumes that Early TA RACH option 3 (with RAR from candidate cell) is not needed in Rel-18.



These rely mainly on the RAN1 mechanism of using PDCCH Order to implement Early TA acquisition, which is useful as it allows network control in deciding on when and for which cell(s) the Early TA would be acquired by a UE. But proponent think that this still does not allow for early enough TA acquisition!

2. Discussion

During study phase RAN2 has been concerned that the UL synchronization can take about 19 ms., as captured in the RAN2 time chart, as in the Figure 1:
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[bookmark: _Ref134636386]Figure 1: L1 L2 Mobility Time Chart

Figure 2 shows a message sequence of how lower layer mobility could work based on PDCCH Order based Early TA acquisition. 


[bookmark: _Ref126924725]Figure 2: Approach-A based on RAN1 agreements made so far

If using only the PDCCH order to acquire Early TA, it will take some finite time (say ‘T’ ms i.e., the time between step 3 and 5 of Figure 2) for the network to conclude on for which cell(s) to send the PDCCH Order – this could take a while especially if the network needs to see some kind of measurement reporting (CSI like in step 4 of Figure 2, or L3 measurement reporting) from the UE. So, RRC based Early TA Acquisition can be used in this T ms., where the UE will start acquiring Early TA for some candidate cell. This allows the said 20 ms. to be preponed and this makes the latency especially shorter if one of these cells can be used for HO execution, as show in Figure 3.



[bookmark: _Ref126927044]Figure 3: Approach-B, Early TA Procedure started by the RRC Reconfiguration Message

So, we think RRC based Early TA Acquisition can be configured by the source cell to the UE and UE may immediately start acquiring TA of at least one candidate cell.
Proposal 1: RRC based Early TA Acquisition can be configured by the source cell to the UE.

Of course, there are many situations where PDCCH order based Early TA acquisition may need to be used as well e.g.,
a) Initial Early TA acquisition for a candidate cell
b) Early TA re-acquisition for a candidate cell
We think that indeed both RRC based and PDCCH order based Early TA acquisition has its benefits and therefore we propose:
Proposal 2: Both PDCCH order and RRC Reconfiguration triggered Early TA acquisition can be supported simultaneously.

3. Conclusion
Relying only on the RAN1 mechanism of using PDCCH Order to implement Early TA acquisition (which is useful as it allows network control in deciding on when and for which cell(s) the Early TA would be acquired by a UE), but proponent think that this still does not allow for early enough TA acquisition and accordingly. The following proposals are made:

Proposal 1: RRC based Early TA Acquisition can be configured by the source cell to the UE.

Proposal 2: Both PDCCH order and RRC Reconfiguration triggered Early TA acquisition can be supported simultaneously.
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