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1 Introduction
One of design goals for Rel-18 L1/L2-triggered Mobility WI is to minimize the cell-switch latency [1]: 
	1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· ….
· Timing Advance management [RAN1, RAN2]


In RAN 112bis meeting, a good progress was made for the timing advance management to reduce latency of LTM operation [2]. 
This contribution presents our views on the remaining TA management issues to enable L1/L2-trigger mobility (LTM) in accordance with the latest progress. 

2. Discussions 
In RAN1 112 meeting, the following was agreed for power ramping of PDCCH-order PRACH transmission [2]: 
	Agreement
For PDCCH ordered-RACH, if reception of RAR is not configured
· Whether power ramping is performed or not is determined from PDCCH order
· If power ramping is performed, 
· whether PRACH is an initial transmission or retransmission is explicitly indicated in PDCCH order (FFS exact indication mechanism)
· power ramping-up value is configured 
· else, the power should be determined by open-loop power control


In DCI format 1_0 used for PDCCH order, there are ten reserved bits. One simple indication signalling is to repurpose one of these reserved bits in PDCCH order DCI 1_0. The value of ‘1’ is used to indicate the triggered PRACH is an initial transmission. Hence, the power should be determined by open-loop power control without power ramping. On the other hand, the value of ‘1’ is used to indicate the triggered PRACH is a retransmission. Accordingly, the power ramping should be performed on top of previous transmission. 

Proposal 1: 
· When RAR reception is NOT configured, repurposing 1 reserved bit in PDCCH order to indicate whether the triggered PRACH is a retransmission.
· If the PRACH is a retransmission, a UE increases transmission power by Power Ramping Step 
· Otherwise, UE determines transmission power based on the open-loop power control.



Another open issue for CFRA procedure with RAR reception is the context of PARCH response. The existing RAR was depicted in FIG.1 below: 


Figure 1: The existing RAR MAC format from TS 38.321


For Rel-18 LTM, a CFRA procedure is triggered for an RRC-connected UE to obtain the TA associated with a candidate cell before conducting cell switch operation. There is no need to include UL grant and TC-RNTI in the response to a PRACH transmission in LTM procedure. For CFRA in LTM procedure, what is really needed for preamble response is the TA command and the associated candidate cell. If only one CFRA procedure can be triggered for a given UE and candidate cell ID is indicated in the PDCCH order DCI, the candidate cell ID would be omitted.  

Another drawback of the current RAR transmission is that the RAR is restricted to be scheduled by a RA-RNTI in a Type-1 CSS. However, the UE performing a CFRA procedure in LTM has been assigned a C-RNTI, which can be leveraged to increase the flexibility for preamble response scheduling such that the TA acquisition latency can be minimized. Having said that, we propose to use the absolute time advance command as a response to the CFRA preamble in LTM procedure. 
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Proposal 2: 
· When RAR reception is configured for LTM procedure, an absolute Timing advance command MAC-CE is used in response to CFRA preamble transmission and scheduled by a C-RNTI from serving cell.  


In RAN1 112bis e-meeting, the following was agreed for further study for overlapping between PRACH transmission towards a candidate cell and the uplink transmission on serving cells [2]:  

	Agreement
For PDCCH-order based PRACH for candidate cell study the following issues:
· whether/how prioritizations for transmission power reduction for a PRACH transmission to a LTM candidate cell is performed
· whether/how prioritizations for prioritization of a PARCH transmission to a LTM candidate cell compared to an overlapped (in time and frequency) serving cell UL transmission
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                                     (3A)                                                                                      (3B)
Figure 3: Overlapping cases between PRACH to a candidate cell and UL transmission on a serving cell.  


On the 1st use case, as illustrated in FIG.3A, we assume it refers to a CA case where PRACH transmission to a LTM candidate cell and overlapped UL transmissions on serving cell are in different frequencies. We believe the PRACH transmission should be prioritized over the other overlapped transmission such that the truly time-sensitive cell switch operation is not impacted. The UL overlapping transmission on the serving cell can be still exploited if there is leftover power at the UE side.   

Proposal 3: 
· Prioritize the transmission power of a PRACH to a LTM candidate cell when it is overlapped in time domain with UL transmissions on serving cells.  


For the 2nd use case depicted in FIG.3b (i.e., intra-frequency overlapping transmissions in time between a CFRA PRACH towards a candidate cell and other UL transmissions to serving cell that is dynamically scheduled), it should be avoided by a NW scheduler if UE indicates that it is incapable of STxMP transmission. This is an easy task for NW as LTM UE is in RRC-CONNECTED mode and already reports its capability. In addition, both CFRA PRACH and dynamic UL transmissions were triggered/scheduled by DCIs that are fully controlled by NW. 

One exceptional case is the CG-PUSCHs or RRC-configured UL transmissions (e.g., periodic CSI and SRS) on intra-frequency serving cell. To keep the same degree of flexibility for serving cell as in legacy, from signalling perspective, the overlapping in time and frequency can be allowed between a PARCH transmission to a LTM candidate cell and a CG-PUSCH or RRC-configured UL transmission on a serving cell. If it occurs, a UE simply drops the overlapped transmission on the serving cell and prioritize the PRACH transmission towards a LTM candidate cell. 

Proposal 4: 
· The overlapping in time and frequency is allowed for a PARCH transmission to a LTM candidate cell and a CG-PUSCH/RRC-configured UL transmission on serving cell. 
· For a UE that is incapable of STxMP, the PRACH transmission is prioritized and the overlapped CG-PUSCH /RRC-configured UL transmission on serving cell is dropped.       



One more open issue for PDCCH order CFRA is how to configure the need of RAR. Following the RAR design philosophy, the target gNB needs to estimate the TA based on the PRACH in the first step, regardless of with or without RAR. ‘Without RAR’ option maybe enabled by a serving gNB when the TA value is indicated in a cell switch command. On the other hand, ‘With RAR’ option may be used if serving cell does not want to store the TA values for UEs. Thus, it makes sense to configure ‘with’ or ‘without’ RAR as part of serving cell configuration.   

Proposal 5: 
· Support to configure 'with RAR’ or ‘without RAR’ for LTM as part of serving cell configuration. 


3. Conclusion 
In this contribution, we have presented our views. Based on the discussions in the previous sections,, the following was proposed based on the analyze: 
Proposal 1: 
· When RAR reception is NOT configured, repurposing 1 reserved bit in PDCCH order to indicate whether the triggered PRACH is a retransmission.
· If the PRACH is a retransmission, a UE increases transmission power by Power Ramping Step 
· Otherwise, UE determines transmission power based on the open-loop power control.

Proposal 2: 
· When RAR reception is configured for LTM procedure, an absolute Timing advance command MAC-CE is used in response to CFRA preamble transmission and scheduled by a C-RNTI from serving cell.  

Proposal 3: 
· Prioritize the transmission power of a PRACH to a LTM candidate cell when it is overlapped in time domain with UL transmissions on serving cells.  

Proposal 4: 
· The overlapping in time and frequency is allowed for a PARCH transmission to a LTM candidate cell and a CG-PUSCH/RRC-configured UL transmission on serving cell. 
· For a UE that is incapable of STxMP, the PRACH transmission is prioritized and the overlapped CG-PUSCH /RRC-configured UL transmission on serving cell is dropped.       

Proposal 5: 
· Support to configure 'with RAR’ or ‘without RAR’ for LTM as part of serving cell configuration. 
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Figure 6.1.3.4a-1: Absolute Timing Advance Command MAC CE
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