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[bookmark: _Ref488331639]Introduction 
In this paper, we would like to further discuss the issues related to TCI state indication and application for LTM based on the progress made by RAN2 in previous meetings.
[bookmark: _Ref178064866]Discussion
As we agreed, LTM cell switch command is used for triggering the LTM execution, and RAN1 further concluded that 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command. 
Agreement
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command

For RACH-based LTM, UE will initiate the RACH procedure towards target cell upon reception of LTM cell switch command. In legacy RACH procedure, UE will select the RACH resources according to the DL beam measurement to implicitly indicate the DL beam to NW. During RACH procedure, UE will not apply the indicated TCI state in LTM cell switch command. Thus, for RACH-based LTM, if TCI state is indicated in LTM cell switch command, UE applies the indicated TCI state after the RACH procedure is successfully completed.
[bookmark: _Toc146824276]For RACH-based LTM, UE applies the indicated TCI state after the RACH procedure is successfully completed.
For RACH-less LTM, RAN2 has agreed on how UE applies the indicated TCI states as following:
Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
- the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
- upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 

Configured grant can be used for RACH-less LTM, for the first UL data transmission to the target cell, the UE selects the configured grant occasion, which is associated with the beam indicated in the LTM MAC CE (as set by source cell). FFS further optimization 
For DG based initial UL transmission, UE monitors PDCCH for dynamic grant scheduling from the target cell on the indicated DL beam upon LTM cell switch. When making the HO decision, source DU also informs the target DU about the selected beam, so that the target DU can start scheduling the dynamic UL grant.
For CG based initial UL transmission, it is not clear on how UE and target cell are synced on the TCI state:
· Alt 1: Source DU informs the target DU about the selected beam
One alternative is to follow similar way as DG-based solution, we rely on inter-DU interaction to inform target cell on the selected beam. Form UE perspective, upon reception of the cell switch command, UE selects the CG resource associated with the indicated DL beam and performs initial UL transmission according to the indicated UL TCI state. After then UE monitors PDCCH on the indicated DL TCI state for receiving the acknowledge of the initial UL transmission.
· Alt 2: UE indicates target cell the selected beam based on CG resource association
To avoid the latency caused by inter-DU interaction, another way is to rely on UE to indicate the selected beam to target cell. Upon reception of cell switch command, UE selects the CG resource associated with the selected DL beam and perform initial UL transmission. As the CG resource is configured by target cell, upon reception of the initial UL message from UE, NW can be aware of the DL beam implicitly by the association between CG resource and beam. Then NW transmit the acknowledge on the DL beam which UE will monitoring on.
For the CG configuration used for RACH-less LTM, we have agreed that the association between CG occasion and beam shall be defined in RRC.
Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC
The association of CG occasion and beam can be used to reflect beam information as in MO-SDT. While for Alt1, this association relationship may not be necessary if the target DU is informed of the selected beam. Based on this understanding, we think Alt2 can be a more reasonable way to support CG based first UL transmission during RACH-less LTM.
As we discussed, Alt 2 will not mandate source cell to inform the selected TCI state to target cell through inter-DU interaction. While the CG resource is cell-specific configuration that included in the configuration of a LTM candidate cell, which is invisible to source cell. Thus, it is questionable on how source cell determines whether the inter-DU TCI state indication is required without knowing whether the CG resource configuration is configured by target cell or not.
[bookmark: _Toc146824277]For CG based initial UL transmission, UE implicitly indicates target cell of the DL beam by selecting the CG resource corresponding to the DL TCI state (joint TCI or DL TCI) indicated by source cell.
[bookmark: _Toc146824278]After CG based initial UL transmission, UE monitors PDCCH on DL beam indicated by source cell.
[bookmark: _Toc146824279]Inter-DU interaction on TCI state is not mandatory for CG based RACH-less LTM. FFS on how source DU determines whether to indicate the selected TCI state to target DU.
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Based on the discussion above, we have the following proposals:
Proposal 1	For RACH-based LTM, UE applies the indicated TCI state after the RACH procedure is successfully completed.
Proposal 2	For CG based initial UL transmission, UE implicitly indicates target cell of the DL beam by selecting the CG resource corresponding to the DL TCI state (joint TCI or DL TCI) indicated by source cell.
Proposal 3	After CG based initial UL transmission, UE monitors PDCCH on DL beam indicated by source cell.
Proposal 4	Inter-DU interaction on TCI state is not mandatory for CG based RACH-less LTM. FFS on how source DU determines whether to indicate the selected TCI state to target DU.
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