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Introduction
In the last meeting, the discussion about general aspects and scenarios had some progresses but there are remaing issues. In this contribution, we discuss general aspects and scenarios of L1/L2 triggered inter-cell mobility (LTM) from the perspective of RRM.
Discussion
In this contribution, we will discuss the remaining issues include the PDCCH-order RACH on neighbor cell and UE-based TA measurement requirements [1]. 
	Issue 1-2-1-1: Further clarification on the condition when additional time for DL synchronization needed in the delay requirements for PDCCH ordered RACH before cell switch command
Online Agreement:
<Agreement>:
· As baseline, If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated, one complete SSB burst is needed for fine time tracking.
· Further discussion on the option b is allowed based on contribution driven in the maintenance part.

	TCI state#1 of cell#1 is in the active TCI state list
TCI state#2 of cell#1 is not in the active TCI state list
	TCI state or SSB index to use
	Whether additional time for SSB based T/F tracking is needed?

	1st sub-bullet
	TCI state#1
	No (agreed)

	2nd sub-bullet
	TCI state#2
	FFS


Option b: (E///, MTK)
· If SSB index indicated in PDCCH order is not in the active TCI state list 
· If some of the TCI state of the target cell is activated additional time for T/F tracking is not needed under the following conditions:
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR if the active TCI state is always above -3dB since it is activated.
· Target cell is in FR1.
· Otherwise, one complete SSB burst is needed for fine time tracking.



PDCCH ordered RACH transmission for candidate cell before cell switch command shall satisfy the legacy timing requirements, that is, When the UL SCS is 120 kHz or smaller, the UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms.
In RAN4#108 meeting, it is agreed that if TCI state of target cell has been activated before PDCCH ordered RACH, and if SSB index indicated in PDCCH order is in the active TCI state list, and measurement period of L1-RSRP is no longer than 160ms, UE doesn’t need additional time for SSB based T/F tracking to meet UL transmission timing requirements. And If SSB index indicated in PDCCH order is not in the active TCI state list that has been activated for the target cell, when the measurement period of L1-RSRP is no longer than 160ms, whether additional delay is needed for TSSB is FFS.
The remain issue was discussed in last meeting and there is no consensus. As baseline, UE need additional time for T/F tracking if the SSB index indicated in PDCCH order is not in the active TCI state list, no matter whether other the TCI states of the target cell are activated or not. We should further consider the case that some of the TCI state of the target cell is activated but SSB index indicated in PDCCH order is not in the active TCI state list.
In our understanding, optionB is ok for us. First, omni-directional antenna is used in FR1 and all the SSB are assumed to be transmitted from the same TRP in R18 mobility, T/F information of SSBs from the same TRP is similar. Secondly, for the timing error requirements, propagation delay difference between different SSB that are transmitted from same TRP may not be more than 115 meters (existing timing error requirements) for most practical cases. Although the requirements maybe met is most cases, side condition is also considered if a common timing for all SSB is risky from UE implementation point of view. Due to RTD between different nodes are less than 260ns in intra-frequency co-located requirements, we can assume that RTD between the SSB is less than 260ns. Meanwhile, we have the same view with other company that UE obtains time tracking when UE measures L1-RSRP and UE can store the timing information of the all the SSB when a TCI state is activated for a cell, at least for that cell [2]. 
Based on the above analysis, the proposal in optionB is acceptable to us.
Proposal 1: 
If SSB index indicated in PDCCH order is not in the active TCI state list 
· If some of the TCI state of the target cell is activated additional time for T/F tracking is not needed under the following conditions:
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR of the active TCI state is always above -3dB since it is activated.
· Target cell is in FR1.
Otherwise, one complete SSB burst is needed for fine time tracking.

	Issue 1-2-3-2: Whether to define UL adjustment timing requirements for the first UL on target cell before cell switch command, i.e. PDCCH ordered RACH
< Agreement >: 
· Discuss this issue in maintenance part if RAN1/2 agrees to support using UE based TA measurement to adjust the UL timing of PDCCH ordered RACH on target cell.
Issue 1-3-1: Whether and how to define timing requirements for UE based TA measurement
<Way Forward >: 
· Option a: MTK, QC, Apple, ZTE, OPPO, Xiaomi
· Not to define requirements for UE based TA measurement in R18
· Option b: CMCC, vivo
· define timing requirements for UE-based TA measurement, and the timing requirements introduced for UE based TA measurement in R18 positioning WI can be reused. NW can enable this feature when cells are well synchronized.



For the first issue, there is no agreement before this meeting in RAN2, so we still need to wait their input. 
For UE based TA measurement, we have discussed the feasibility in RAN4#108 meeting and sent LS R4-2314455 to RAN1 which is copied as follow:
	UE based TA measurement:
Existing time alignment error (TAE) (from TS 38.104) is provided below. 
	For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.



Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB. 
However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB.  
Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.



We have the common understanding that UE based TA measurement is only feasible under the condition that serving cell and target cell are well synchronized. But in RAN4’s requirements, the cell synchronization accuracy is 3us. Therefore, we perfer to support option1 that not to define the requirements for UE based TA measurement.
Proposal 2: Not to define requirements for UE based TA measurement in R18.
Conclusions
In this contribution, we put forward the following proposals on general aspects and scenarios of L1/L2 triggered inter-cell mobility.
Proposal 1: 
If SSB index indicated in PDCCH order is not in the active TCI state list 
· If some of the TCI state of the target cell is activated additional time for T/F tracking is not needed under the following conditions:
· the arrival timing of different SSBs from the same cell is within [260ns]
· SNR if the active TCI state is always above -3dB since it is activated.
· Target cell is in FR1.
Otherwise, one complete SSB burst is needed for fine time tracking.
Proposal 2: Not to define requirements for UE based TA measurement in R18.
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