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[bookmark: _Ref488331639]Introduction 
In this contribution, we would like to further discuss TCI state related issues. 
[bookmark: _Ref178064866]Discussion
[bookmark: OLE_LINK1]TCI state application
In previous RAN2 meeting, RAN2 confirmed that the TCI state ID field is mandatory present in LTM Cell switch command MAC CE.
	· RAN2 will design that the TCI state ID field is mandatory present.


Regarding how to handle the TCI state ID indicated in LTM cell switch MAC CE for RACH-based LTM, RAN1 made the following agreements in last meeting.
	CFRA-based LTM
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command at least for CFRA triggered by cell switch command.
CBRA-based LTM
· For RACH based LTM procedure, after the completion of RACH procedure, UE follows the indicated TCI-state in the LTM cell switch command.



And the PHY spec has made the following changes to reflect the agreements above, i.e. to differentiate the RACH-less and RACH-based LTM on TCI state application:
21	L1/L2-triggered mobility procedures
A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD. For RACH-less LTM cell switch, the UE applies the TCI-State for receptions on the candidate cell and applies a spatial domain filter corresponding to the TCI-State or the TCI-UL-State for transmissions on the candidate cell before a new TCI state is indicated for the candidate cell. For RACH-based LTM cell switch, the UE applies the TCI-State for receptions on the candidate cell, and applies a spatial domain filter corresponding to the TCI-State or the TCI-UL-State for transmissions on the candidate cell, that are after the completion of the random access procedure associated with the PRACH transmission on the candidate cell and before a new TCI state is indicated for the candidate cell.
While in current MAC spec, upon reception of the LTM cell switch command, MAC indicates lower layer the TCI state regardless the LTM execution is RACH-based or RACH-less. And there is no further indication upon successfully completion of the RACH procedure that triggered for LTM. From PHY perspective, it is unclear whether the LTM execution is RACH-based or RACH-less, i.e. whether to apply the indicated TCI state directly upon reception from MAC or apply after RACH completion.
5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the LTM Cell Switch Command MAC CE;
2>	if the MAC reset operation as specified in clause 5.12 is performed, as requested by upper layers:
3>	if Timing Advance Command value (hexa-decimal) is not set as FFF:
4>	process the received Timing Advance Command (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing;
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	else if the Timing Advance measurement is configured as specified in TS 38.331 [5] and the UE has successfully measured the Timing Advance for the indicated LTM target:
4>	process the measured Timing Advance (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing.
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	consider the SSB associated to the TCI state indicated by TCI state ID field as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
3>	indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE.
To make the spec clearer and remove the gap between MAC and PHY, we think the following cases should be captured in MAC spec separately:
· For RACH-based LTM, MAC indicates lower layer the indicated TCI states upon RACH procedure completion.
· For RACH-LESS LTM, MAC indicates the TCI states to lower layer upon reception of the LTM cell switch command.
[bookmark: _Toc156750843][bookmark: _Toc156750877][bookmark: _Toc156750949][bookmark: _Toc156751123][bookmark: _Toc156760624][bookmark: _Toc156750847][bookmark: _Toc156750881][bookmark: _Toc156750953][bookmark: _Toc156751127][bookmark: _Toc156760628][bookmark: _Toc149917905][bookmark: _Toc149917915][bookmark: _Toc149917948][bookmark: _Toc156750848][bookmark: _Toc156750882][bookmark: _Toc156750954][bookmark: _Toc156751128][bookmark: _Toc156760629][bookmark: _Toc163054234]For RACH-based LTM, MAC indicates lower layer the indicated TCI states upon RACH procedure completion.
[bookmark: _Toc163054235]For RACH-LESS LTM, MAC indicates the TCI states to lower layer upon reception of the LTM cell switch command.
[bookmark: _Toc163054236]Adopt the TP1 in Section 4
TCI deactivation after RRC reconfiguration
Another agreement in last RAN1 meeting is that UE shall deactivates all of the activated LTM TCI states upon reception of LTM cell switch command.
Agreement
After reception of LTM cell switch command, UE deactivates all activated LTM TCI states other than indicated TCI state.
In legacy TCI states Activation/Deactivation mechanism, UE also consider the configured TCI states are initially deactivated after reconfiguration. For TCI Activation/Deactivation of LTM candidate cells, we understand similar principles can be followed. That is, UE consider the configured TCI states are initially deactivated upon (re-)configuration by upper layers.
5.18.23	Unified TCI States Activation/Deactivation MAC CE
The network may activate and deactivate the configured unified TCI states of a Serving Cell or a set of Serving Cells configured in simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3 or simultaneousU-TCI-UpdateList4 by sending the Unified TCI States Activation/Deactivation MAC CE described in clause 6.1.3.47. The configured unified TCI states are initially deactivated upon (re-)configuration by upper layers and after reconfiguration with sync.
The MAC entity shall:
1>	if the MAC entity receives a Unified TCI States Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Unified TCI States Activation/Deactivation MAC CE.
[bookmark: _Toc163054237]The configured TCI states of LTM candidate cells are initially deactivated upon (re-)configuration by upper layers.
[bookmark: _Toc163054238]Adopt the TP2 in Section 4.
[bookmark: _Toc133575977][bookmark: _Toc133575996]Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	For RACH-based LTM, MAC indicates lower layer the indicated TCI states upon RACH procedure completion.
Proposal 2	For RACH-LESS LTM, MAC indicates the TCI states to lower layer upon reception of the LTM cell switch command.
[bookmark: _GoBack]Proposal 3	Adopt the TP1 in Section 4
Proposal 4	The configured TCI states of LTM candidate cells are initially deactivated upon (re-)configuration by upper layers.
Proposal 5	Adopt the TP2 in Section 4.

[bookmark: _In-sequence_SDU_delivery]Text proposal

Start of Change
TP1
5.18.35	LTM Cell Switch Command
The network may instruct the UE to perform LTM cell switch procedure by sending the LTM Cell Switch Command MAC CE described in clause 6.1.3.75.
The MAC entity shall:
1>	if the MAC entity receives an LTM Cell Switch Command MAC CE on a Serving Cell:
2>	indicate to upper layers that the LTM cell switch procedure is triggered and the Target Configuration ID included in the LTM Cell Switch Command MAC CE;
2>	if the MAC reset operation as specified in clause 5.12 is performed, as requested by upper layers:
3>	if Timing Advance Command value (hexa-decimal) is not set as FFF:
4>	process the received Timing Advance Command (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing;
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	else if the Timing Advance measurement is configured as specified in TS 38.331 [5] and the UE has successfully measured the Timing Advance for the indicated LTM target:
4>	process the measured Timing Advance (see clause 5.2);
4>	consider the RACH-less LTM cell switch to be ongoing.
4>	if the MAC entity is associated with SCG:
5>	indicate to upper layers to skip the Random Access procedure for this LTM cell switch.
3>	consider the SSB associated to the TCI state indicated by TCI state ID field as the one used for configured uplink grant selection for the initial uplink transmission towards the candidate cell for RACH-less LTM cell switch (as in clause 5.8.2);
3>	if there is an ongoing RACH-less LTM cell switch:
4> indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE;
3>else：
4> indicate to lower layers the information regarding the TCI state information included in the LTM Cell Switch Command MAC CE upon successfully completion of the Random Access procedure.
End of Change

TP2

Start of Change
· [bookmark: _Toc155999700]5.18.36	Candidate Cell TCI States Activation/Deactivation
The network may activate and deactivate the TCI states of LTM candidate cell(s) configured in CandidateTCI-State and CandidateTCI-UL-State by sending the Candidate Cell TCI States Activation/Deactivation MAC CE described in clause 6.1.3.76. The network deactivates the TCI state(s) for one LTM candidate cell by not including the corresponding TCI state ID field(s) in the Candidate Cell TCI States Activation/Deactivation MAC CE. The configured TCI state(s) of LTM candidate cells are initially deactivated upon (re-)configuration by upper layers.
The MAC entity shall:
1>	if the MAC entity receives a Candidate Cell TCI States Activation/Deactivation MAC CE on a Serving Cell:
2>	indicate to lower layers the information regarding the Candidate Cell TCI States Activation/Deactivation MAC CE.
End of Change
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