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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK13][bookmark: OLE_LINK14]According to the following agreement achieved in the RAN2#125 meeting [1], the co-existence between RACH-less LTM and Rel-18 MIMO multiple TAs was agreed. To achieve the co-existence purpose, RAN2 agreed to reuse the MIMO design, i.e., adding the mapping relationship between TCI state and TAG ID in the RRC pre-configuration for the LTM target cell.
	· Aim to Support the co-existence between RACH-less LTM with network provided TA and R18 MIMO two TA. Determine the impact offline. 
· For LTM with MIMO two TA,
· Use post-email discussion to discuss the TP with outcome of endurable TP for next meeting, aiming to reuse the MIMO design as much as possible;
· To use option 2, not signal additional info but use the mapping from TCI state to TAG ID to understand the applicable TAG, in the TP.


According to our companion contribution [2], the co-existence between RACH-based LTM and Rel-18 MIMO multiple TAs also should be considered. As TA-related information, i.e., TAG configuration is included in the RRC pre-configuration of the target cell and cannot be acquired by the source cell, the source cell cannot guarantee to always perform RACH-less switch to the target cell and always acquire valid TA value before cell switch. In this paper, we analyze some potential issues and provide corresponding solutions in this scenario from RAN1’s perspective. 
Discussion
Co-existence between RACH-less LTM and Rel-18 MIMO multiple TAs
For RACH-less LTM, a TCI state or a pair of TCI state and TCI-UL state, and a TA value will be indicated in the cell switch command. In the last meeting [3], RAN1 agreed that the UE could apply the indicated TCI state to transmit and receive after a certain time from the last symbol of the PUCCH/PUSCH carries the ACK of the cell switch command. If the target cell is mTRP with multiple TAs, to improve data transmission after cell switch, the source cell needs to ensure that the indicated TA value and indicated TCI state(s) are associated with the same TRP. However, there is no TRP-specific configuration of Candidate TCI state(s) or measurement RS(s) in the current specification, the TRP mismatch between the indicated and TA value may occur. To solve this potential issue, the most straightforward way is to map the Candidate TCI state(s) to a TAG id, and the value of the TAG id is the same as that of the corresponding TCI state in the target cell configuration. 
Observation 1: If the target cell is mTRP with multiple TAs, for RACH-less LTM, to improve data transmission after cell switch, the source cell needs to ensure that indicated TA value and indicated TCI state are associated with the same TRP.
Observation 2: No TRP-specific configuration of TCI state or RS is specified in current specification for a candidate cell in the case of target cell being mTRP and configured with multiple TAs.
Proposal 1: Add the information for mapping between TCI state and TAG ID in the CandidateTCI-State and CandidateTCI-UL-State.
Co-existence between RACH-based LTM and Rel-18 MIMO multiple TAs
For RACH-based LTM, it can be performed based on the indicated PRACH resource in the cell switch command and/or RRC-configured CFRA and CBRA resources. Based on RAN2’s agreement, RACH operation within the LTM cell switch procedure is same as the legacy. For RACH-based LTM performed on RRC-configured CFRA and/or CBRA resources, UE always needs to perform RSRP checking on all SSBs and then select one with SS-RSRP above rsrp-ThresholdSSB to determine RACH occasion to transmit. After that, UE will monitor RAR to obtain the TA value. If the target cell is mTRP with two TAs, to inform which TAG the TA value corresponds to, the TI field is introduced in the RAR. 
	The MAC RAR is of fixed size as depicted in Figure 6.2.3-1, and consists of the following fields:
[bookmark: _Hlk162452805]-	TI: If two TAGs are configured for the Serving Cell in which the Random Access procedure is being performed, this field indicates one of the two TAGs to which the Timing Advance Command is applied. If tag2-flag is set to true by upper layers, the field set to 0 indicates the tag2-Id and the field set to 1 indicates the tag-Id of the Serving Cell, otherwise the field set to 0 indicates the tag-Id and the field set to 1 indicates the tag2-Id of the Serving Cell. If the Serving Cell in which the Random Access procedure is being performed is not configured with two TAGs, the R bit is present instead;


Figure 6.2.3-1: MAC RAR


As the random resource selection is performed across all SSBs, the selected SSB and the QCL root source RS (i.e., SSB) of the indicated TCI state may be from different TRPs. Thus, the calculated TA based on the preamble associated with the selected SSB may be associated with a TAG different from that of the indicated TCI state. 
Observation 3: For RACH-based LTM, as random resource selection is performed across all SSBs, the calculated TA based on the preamble associated with the selected SSB may be associated with a TAG different from that of the indicated TCI state.
In RAN1#115 meeting [3], RAN1 agreed that UE would follow the indicated TCI state in the cell switch command after the completion of RACH procedure. However, if the mismatch between the TAGs associated with the indicated TCI state and the calculated TA in the RAR occurs, due to uplink async, NW cannot receive data successfully. To improve transmission performance, we need to prioritize and address the mismatch issue. 
Proposal 2: If the co-existence between RACH-based LTM and Rel-18 MIMO multiple TAs is supported, how to avoid or resolve the mismatch between the TAGs associated with the indicated TCI state and the calculated TA in the RAR needs further study.

Conclusion
For LTM cell switch for target cell with multiple TAs, we have following observations and proposals:
Observation 1: If the target cell is mTRP with multiple TAs, for RACH-less LTM, to improve data transmission after cell switch, the source cell needs to ensure that indicated TA value and indicated TCI state are associated with the same TRP.
Observation 2: No TRP-specific configuration of TCI state or RS is specified in current specification for a candidate cell in the case of target cell being mTRP and configured with multiple TAs.
Observation 3: For RACH-based LTM, as random resource selection is performed across all SSBs, the calculated TA based on the preamble associated with the selected SSB may be associated with a TAG different from that of the indicated TCI state.

Proposal 1: Add the information for mapping between TCI state and TAG ID in the CandidateTCI-State and CandidateTCI-UL-State.
Proposal 2: If the co-existence between RACH-based LTM and Rel-18 MIMO multiple TAs is supported, how to avoid or resolve the mismatch between the TAGs associated with the indicated TCI state and the calculated TA in the RAR needs further study.
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