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Timing advance management for L1/L2 triggered mobility was discussed in RAN1 #112b-e and the following were agreed [1]. In this contribution, further discussion on the remaining topics is presented.
	
Agreement
For PDCCH ordered RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.

Agreement
When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case.

Agreement
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues
Agreement
For PDCCH ordered RACH mechanism in R18 LTM, when reception of RAR is configured, 
· the UE stores(remembers/maintains/handles) a TA for at least one candidate cell,
· storing(remembering/maintaining/handling) corresponding TAs for more than one candidate cell is up to UE capability,
· detailed number of candidate cell is up to UE capability.

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
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

Agreement
Send LS to RAN4 with the following info 
· RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. 
· RAN1 believes that this will require that the time gap is increased at least for the following scenario
· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell
· RAN1 relies on RAN4 to verify the need for the above additional latency and, if so, the corresponding value is needed
· RAN1 relies on RAN4 to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH
· RAN1 relies on RAN4 to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed
· Potential RAN1 spec update will be based on RAN4’s feedback.




Discussion
TA before cell switch
RACH resource configuration
RAN1 has agreed that PDCCH order is used for timing advance acquisition and configuration of the RACH resource for the candidate cell is provided prior to the PDCCH order. Furthermore, the reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity. It is likely to cause a large overhead for the UE to measure all configured cells. So, to reduce the overhead while being able to support a large number of candidate cells within an LTM area, a subset of the configured cells may be activated for measurement (e.g., with a MAC CE). Consequently, the cell identity within the PDCCH order should indicate one of the cells within the activated subset of cells.
Proposal 1: MAC CE is used to activate a subset of the configured cells for measurement and the PDCCH order indicates one of the activated subset of cells. 

Power control
According to the agreements in RAN1 #112b-e, when RAR is not configured, PRACH retransmission can be triggered by a PDCCH order and whether power ramping is configured is determined from the PDCCH order. Specifically, whether PRACH is an initial transmission or retransmission is explicitly indicated in the PDCCH order.
A simple solution to indicate an initial vs a retransmission is to have a 1-bit explicit indication in the PDCCH order where bit 0 indicates an initial transmission and bit 1 indicates a retransmission. Furthermore, for power control purposes, the 1-bit indication can be used to manage the power ramping counter as described below.
According to 38.213, the PRACH power is determined a follows:
	A UE determines a transmission power for a physical random-access channel (PRACH), [image: ], on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] based on DL RS for serving cell [image: ] in transmission occasion [image: ] as 
	[image: ] [dBm],
where [image: ] is the UE configured maximum output power defined in [8-1, TS 38.101-1], [8-2, TS 38.101-2] and [8-3, TS 38.101-3] for carrier [image: ] of serving cell [image: ] within transmission occasion [image: ], [image: ] is the PRACH target reception power PREAMBLE_RECEIVED_TARGET_POWER provided by higher layers [11, TS 38.321] for the active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and [image: ] is a pathloss for the active UL BWP [image: ] of carrier [image: ] based on the DL RS associated with the PRACH transmission on the active DL BWP of serving cell [image: ] and calculated by the UE in dB as referenceSignalPower – higher layer filtered RSRP in dBm, where RSRP is defined in [7, TS 38.215] and the higher layer filter configuration is defined in [12, TS 38.331]. If the active DL BWP is the initial DL BWP and for SS/PBCH block and CORESET multiplexing pattern 2 or 3, as described in clause 13, the UE determines [image: ] based on the SS/PBCH block associated with the PRACH transmission.




In addition, according to 38.321, the preambel received target power is given as below (details can be found in the specification). As we can see from this equation, when PRACH is retransmitted, the power ramping counter is incremented, resulting in a larger power than the previous transmission. 
	PREAMBLE_RECEIVED_TARGET_POWER= preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP）




Since the power ramping counter is used to determine the PRACH power, the 1-bit indication can be used to reset or increment the preamble power ramping counter for an initial transmission or a retransmission, respectively. Table 1 illustrates this approach.
Table 1 Power control mechanism for PRACH
	1-bit explicit indication
	UE Action

	“0”
	Reset PREAMBLE_POWER_RAMPING_COUNTER to the initial value, i.e., 1.

	“1”
	Increment PREAMBLE_POWER_RAMPING_COUNTER. 




To prevent the UE to continue incrementing the power ramping counter when a PDCCH order with a new initial transmission is sent by the NW but missed by the UE, we may introduce a validity time for a PDCCH order. When the validity time expires and no PDCCH order is received, the UE may reset the power ramping counter.

Proposal 2: 1-bit indication in the PDCCH order is used to reset or increment the preamble power ramping counter.
Proposal 3: UE starts a validity timer when a PDCCH order is received and resets the preamble power ramping counter when validity timer expires.
In addition to the power control field in the PDCCH order, other options can be considered to control the PRACH transmit power (e.g., when the power control field is not configured). Using the cell identity in the PDCCH order, the UE may autonomously keep track of the PRACH retransmissions and add a power offset to the previously used PRACH transmit power. In addition, the power offset may also be added considering the reported L1 measurements for the target cell. For example, if the most recent measurement of the target cell is above a threshold, indicating that the target cell is a good candidate for cell switch, the UE may add a power offset to increase the likelihood of successful TA acquisition. 
Proposal 4: If power control field in the PDCCH order is not configured, consider autonomous UE power control for PRACH. 
In the last meeting, it was agreed to consider transmission power reduction for a PRACH transmission to a LTM candidate cell. 38.213 Section 7.5 lists the existing priority rules. Since PDCCH ordered PRACH to a LTM cell is used to reduce latency of TA retrieval and TA can be estimated using PRACH after cell switch, we think its priority should not be higher than the existing channels/signals. 
Proposal 5: PDCCH ordered PRACH to a LTM candidate cell has lower priority than the channels/signals listed in 38.213 Section 7.5.

TA update 
Regarding TA update, one option is based on UE initiated RACH (e.g., when time alignment timer expires) and the second option is a network triggered RACH using a new PDCCH order. As for UE initiated RACH, it may be useful to reduce latency of TA acquisition. However, this scheme should be used if certain triggering conditions hold. For example, if a reported candidate cell measurement is above a threshold or is an offset better than the serving cell, and the TA for this cell has expired, the UE may be able to initiate a PRACH towards that candidate cell. 
Proposal 6: Consider both network triggered and UE autonomous TA update procedure. 
TA after cell switch
In case acquisition of TA of the target cell cannot be performed before cell switch (e.g., due to unexpected change in radio conditions), TA acquisition needs to be triggered following reception of the cell switch command. To achieve this, different alternatives can be considered:
Alt. 1: UE gets explicit indication to initiate RACH in the cell switch command.
Alt. 2: UE triggers RACH if it does not have valid TA for the target cell.
Proposal 7: Support at least one of the following triggers of RACH procedure for acquisition of TA of the target cell after cell switch command is received:
· Explicit indication in the cell switch command.
· No valid TA for TAG associated to the target cell.

Conclusions
This contribution discussed timing advance acquisition for L1/2-based mobility and proposed the following:
Proposal 1: MAC CE is used to activate a subset of the configured cells for measurement and the PDCCH order indicates one of the activated subset of cells. 
Proposal 2: 1-bit indication in the PDCCH order is used to reset or increment the preamble power ramping counter.
Proposal 3: UE starts a validity timer when a PDCCH order is received and resets the preamble power ramping counter when validity timer expires
Proposal 4: If power control field in the PDCCH order is not configured, consider autonomous UE power control for PRACH. 
Proposal 5: PDCCH ordered PRACH to a LTM candidate cell has lower priority than the channels/signals listed in 38.213 Section 7.5.
Proposal 6: Consider both network triggered and UE autonomous TA update procedure. 
Proposal 7: Support at least one of the following triggers of RACH procedure for acquisition of TA of the target cell after cell switch command is received:
· Explicit indication in the cell switch command.
· No valid TA for TAG associated to the target cell.
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