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In RAN1 LS [1], for the PDCCH ordered RACH procedure to perform early TA acquisition on the candidate cell, there are two options were provided, i.e., with RAR (from the serving or candidate cell) and without RAR. 
After last RAN2 meeting discussion, it was agreed that “R2 assumes that Early TA RACH option 3 (with RAR from candidate cell) is not needed in Rel-18.” 
In this contribution, we will discuss the RAN2 issues for the remaining early TA RACH options.
Discussion
Candidate Cell Identification.
[bookmark: _Hlk134704250]According to the RAN1 agreement, “The PDCCH order from the source cell contains the indication of candidate cell. The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity.“ The source-DU will use the PDCCH order to indicate the candidate cell for the early TA RACH procedure.
In the last RAN2 meeting, some companies [2][3] discussed how to indicate the candidate cell in the PDCCH order. There are three approaches to identify candidate cells in the PDCCH order:
· Approach 1: Using the configuration index of candidate cell configuration. 
· Approach 2: Using an explicit index for each candidate cell. The explicit index for each candidate cell could be configured within each candidate cell configuration.
· Approach 3: Using cell identifier (e.g. PCI/ ARFCN, cell identity, CGI, etc.) 
In RAN2 #120, [4] discussed the PCI leakage concerns and achieved the agreement “Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.” In our view, the approach 3 may have the same PCI leakage concern.
Based on modelling of candidate cell configurations agreed in RAN2#121, each candidate cell configuration will be associated with a configuration index. Therefore, using the configuration index of candidate cell configuration in PDCCH order to indicate the candidate cell will have the smaller impact on standard compared to approach 2.
Proposal 1: The candidate cell configuration index can be used in PDCCH order to indication of candidate cell for LTM early TA acquisition.
Early TA acquisition failure detection
Early TA acquisition failure may happen due to:
· Preamble transmission failure
· RRCReconfigurationComplete message transmission failure
For the case of RRCReconfigurationComplete message transmission failure, the LTM supervisor timer agreed upon at the last RAN2 meeting could handle this failure case. The agreed behaviors of LTM supervisor timer is as following:
· 1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
· 2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
· 3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
However, the LTM supervisor timer may not be able to handle the preamble transmission failure case. When the preamble transmission failure happens, the cell switch procedure will not be triggered. Hence, the UE will not receive the LTM cell switch MAC CE, and the LTM supervisor timer will not start.
In order to handle the preamble transmission failure problem, we thought that the legacy ra-ResponseWindow could be reused. Same as in legacy, the UE should start the ra-ResponseWindow when the UE transmits the preamble for the LTM early TA acquisition. 
For the early TA RACH option 2 (i.e., with RAR from source-DU), the UE should stop the ra-ResponseWindow after receiving the RAR from source-DU just like it does in legacy. 
However, for the early TA RACH option 1 (i.e., without RAR), the UE will receive the cell switch MAC CE instead of RAR after transmitting the preamble. There may be two cases for the received cell switch MAC CE.
· Case 1: the cell switch MAC CE contains the TA value. In this case, it means that the preamble is successfully received by the target-DU. Therefore, the ra-ResponseWindow should stop.
· Case 2: the cell switch MAC CE doesn’t contain the TA value. In this case, it means that the source-DU may want to trigger another cell switch procedure without early TA acquisition. Therefore, the ra-ResponseWindow should also stop.
According to above two cases, the UE should stop the ra-ResponseWindow after receiving the cell switch MAC CE regardless of whether the cell switch MAC CE contains the TA value or not.
Proposal 2: The UE start the ra-ResponseWindow when the UE transmits the preamble for LTM early TA acquisition.
Proposal 3: The UE should stop the ra-ResponseWindow timer after receiving the cell switch MAC CE.

In the legacy RACH procedure, when the ra-ResponseWindow timer expires, the UE will perform the RACH procedure again if the PREAMBLE_TRANSMISSION_COUNTER does not exceed the preambleTransMax. The UE will declare the RACH procedure fails when the PREAMBLE_TRANSMISSION_COUNTER exceeds the preambleTransMax.
[bookmark: _Hlk134748685]However, for RAN1, it was agreed that ”For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.” Therefore, for the early TA RACH option 1 (i.e., without RAR), the UE won’t be able to autonomously perform the RACH procedure again when the ra-ResponseWindow timer expires. In this case, UE should declare the LTM early TA acquisition fails.
Proposal 4: For the early TA RACH option 1 (i.e., without RAR), the UE should declare the LTM early TA RACH is failure when the ra-ResponseWindow timer expires.

According to the last RAN2 meeting, the RRC re-establishment could be used to handle the LTM failure when the LTM supervisor timer expires. However, in the case of the the preamble transmission failure, triggering the RRC re-establishment may not be suitable.
This is because when the preamble transmission failure occurs and the UE doesn’t receive the cell switch MAC CE, the UE won’t trigger the LTM procedure. This can’t be considered as the LTM failure.
Additionally, when the preamble transmission failure happens, it indicates that there may have some radio link problem between target-DU and UE instead of source-DU and UE. Therefore, triggering RRC re-establishment procedure is not suitable in this case.
The simpler way to handle the preamble transmission failure for LTM early TA acquisition is to report this failure information to source-DU. The source-DU could then choose another candidate target-DU for the UE.
Proposal 5: For the early TA RACH option 1 (i.e., without RAR), when the ra-ResponseWindow timer expires, UE should report the failure information to source-DU.
Proposal 6: For the early TA RACH option 2 (i.e., with RAR from source-DU), when the PREAMBLE_TRANSMISSION_COUNTER exceeds the preambleTransMax, UE should report the failure information to source-DU .

Conclusion
In this paper, we discussion the RAN2 issues for the remaining early TA RACH options, and we have the following proposals.
Proposal 1: The candidate cell configuration index can be used in PDCCH order to indication of candidate cell for LTM early TA acquisition.
Proposal 2: The UE start the ra-ResponseWindow when the UE transmits the preamble for LTM early TA acquisition.
Proposal 3: The UE should stop the ra-ResponseWindow timer after receiving the cell switch MAC CE.
[bookmark: _GoBack]Proposal 4: For the early TA RACH option 1 (i.e., without RAR), the UE should declare the LTM early TA RACH is failure when the ra-ResponseWindow timer expires.
Proposal 5: For the early TA RACH option 1 (i.e., without RAR), when the ra-ResponseWindow timer expires, UE should report the failure information to source-DU.
Proposal 6: For the early TA RACH option 2 (i.e., with RAR from source-DU), when the PREAMBLE_TRANSMISSION_COUNTER exceeds the preambleTransMax, UE should report the failure information to source-DU .
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