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[bookmark: _Ref521334010]Introduction
In RAN #97 e-meeting, a revised WID on further NR mobility enhancements was agreed [1]. In the WID, timing advance management was included in order to reduce handover interruption time. In RAN1 #113 meeting, the following agreements on timing advance management were achieved [2] . 
	Agreement
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
Agreement
From RAN 1 perspective, without performing PDCCH-ordered RACH for candidate cell(s), RACH-less mechanism can be supported by indicating TA value of target cell as TA=0 or keeping the same value as source cell in cell switch command.
· Note 1: this doesn’t mean to preclude TA values other than 0 and the same value as source cell in cell switch command for PDCCH-ordered RACH when RAR is not configured for the PDCCH order.
· Note 2: The feasibility and signalling can be further concluded by RAN2
Agreement
For PDCCH order based PRACH to candidate cell, the candidate cell SSB indicated in the PDCCH order serves as the path loss RS for PRACH Tx power determination.
Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a [1-bit] field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH is supported.
Note:
From RAN1 perspective, when reception of RAR is configured, there may have 4 alternatives to determine the randomaccess response window
· Alt1: Postpone the starting point of the random access response window
· Alt2: Extend the length of the random access response window 
· Alt3: Length and offset of the starting point of RAR window can be configured by RRC
· Alt4: if MAC CE is used to carry TA and PDCCH is scrambled by C-RNTI in USS, RAR window is not needed
[Note: the random access response window for candidate cell(s) is separately configured from the normal RAR window.]
Note:
In addition to TA, when reception of RAR is configured, RAN1 discussed the following alternatives: 
· Alt 1: when there is only one ongoing RACH procedure at each time, the identification of candidate cell is not needed
· Alt 2: when more than one RACH procedures are allowed at each time, the identification of candidate cell is contained in RAR
Agreement
On the determination of the PRACH transmission power when reception of RAR is not configured, a 1-bit field in PDCCH order explicitly indicating initial transmission or retransmission of PRACH, FFS
· UE will increase the power with the value of power ramping configuration if it is indicated as re-transmission, unless the max allowed power is achieved
· whether/how to reset the counter
Agreement
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation 



In this contribution, timing advance managements are discussed with the following outline: power ramping issue on retransmission of PDCCH-ordered RACH is discussed in section 2. In section 3, we will discuss the UE behavior when the PRACH transmission to a candidate cell overlaps with one of the uplink transmission in serving cell. In section 4, priority issue when the PRACH to candidate cell overlaps with the dynamic scheduled UL transmission is discussed. A brief conclusion is given in section 5.
Power ramping issue in PDCCH-ordered RACH
In RAN1#113 meeting, it has been agreed that for PDCCH-ordered RACH, when a 1-bit field in PDCCH order explicitly indicating retransmission of PRACH to the candidate cell,  UE will increase the power with the value of power ramping configuration unless the max allowed power is achieved. One further issue to be discussed is whether/how to reset the power ramping counter. 
In NR Rel-16/17, UE will transmit preamble upon the reception of a PDCCH order triggered CFRA. Then UE will try to receive RAR in ra_ResponseWindow. If the RAR is not received, UE will re-transmit preamble after a back off period with the same RO. If the beam used for preamble transmission is not changed, PREAMBLE_POWER_RAMPING_COUNTER will be increased by 1 and the power used for the preamble transmission will be calculated by [5]:
preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP
where preambleReceivedTargetPower and PREAMBLE_POWER_Ramping_STEP  are parameters configured by RRC. DELTA_PREAMBLE is a constant depending on preamble format [6]. PREAMBLE_POWER_RAMPING_COUNTER will be reset if a new RACH is initiated. And the counter will be increased by 1 when some of the condition is met, e.g. preamble re-transmission or SSB or CSI-RS selected is not changed from the selection in the last Random Access preamble transmission. 
If PREAMBLE_POWER_RAMPING_COUNTER in NR Rel-16/17 is reused in LTM as the counter for power ramping. e.g. when a PDCCH ordered RACH to the candidate cell is triggered, the power ramping counter should be increased by 1. Suppose the same counter as NR Rel-16/17 is reused, considering PDCCH ordered RACH is triggered due to the arrival of the downlink data and according to TS38.321, PREAMBLE_POWER_RAMPING_COUNTER should be reset to be 1 in this case. This will affect the power ramping of the PDCCH ordered RACH transmission to the candidate cell. i.e. UE will re-calculate the ramping power from PREAMBLE_POWER_RAMPING_COUNTER to be 1. 
Considering this case, an independent counter, e.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell can be introduced for LTM TA management, the counter can be managed and maintained per candidate cell. The initialization and resetting rule can be made for this counter, e.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell should not be initialized when a PDCCH ordered CFRA is triggered for the serving cell which will depend on RAN2. 
[bookmark: _GoBack]Proposal 1:  Introduce an independent power ramping counter for LTM TA management, e.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell. The counter will be managed and maintained per candidate cell, the initialization and resetting rule of the counter, which depend on RAN2 can be made. E.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell should not be initialized when a PDCCH ordered CFRA is triggered for the serving cell. 
Overlapping issue for a PRACH transmission to a LTM candidate cell with uplink transmission of a serving cell
Another issue discussed in RAN1#113 meeting is the UE behavior if the UE capability does not support simultaneous/parallel transmission and when the PRACH transmission to a candidate cell happened to overlap over one or more symbols with one of the PRACH/PUCCH/PUSCH/SRS transmission of the serving cell, there were the following alternatives in the discussion:
· Alt1: Dropping rule is needed
· Alt2: up to UE implementation
In legacy, if UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in intra-band CA, including overlapping or the gap between the end of PRACH(PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS(PRACH) is smaller than a threshold, the UE’s behavior is up to UE implementation. Similarly, if the PRACH transmission to a LTM candidate cell overlapped (in time and frequency) with serving cell UL transmission, and PRACH and other UL transmissions on the serving cell cannot simultaneously transmitted, it also can up to UE implementation, the same as legacy. 
Proposal 2:  For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a non-serving candidate cell (including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
Support Alt2. i.e. up to UE implementation. 
Priority issue when the PRACH to candidate cell overlaps with the dynamic scheduled UL transmission
Another issue discussed in RAN1#113 meeting is the transmission priority when the PRACH to candidate cell overlaps with the dynamic scheduled UL transmission happens, there was the following proposal during the discussion:
Proposal P1-8: For PDCCH-order based PRACH for candidate cell, when overlap of PRACH to candidate cell and dynamic scheduled UL transmission in serving cell happens and the UE supports simultaneous/parallel transmissions
· Alt1: A PRACH transmission to a LTM candidate cell has the lowest priority for power reduction
· Supported by(6): ITRI, CMCC, HW, DCM(1st preference), Xiaomi, IDCC
· Alt2: Power reduction for a PRACH transmission to a LTM candidate cell has a same prioritization as PRACH transmission on the PCell
· Supported by(2): Nokia, Spreadtrum
· Alt3: A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK (i.e., lower than the PRACH transmission to current PCell) 
· Supported by(2): Nokia, ZTE
· Alt4: A PRACH transmission to a LTM candidate cell has a same power allocation priority as a PRACH transmission on a serving cell other than PCell.
In our opinion, the PDCCH order based PRACH to the candidate cell is triggered by the serving cell. Meanwhile, the UL transmission(PUSCH/PUCCH/SRS) is also scheduled by the serving cell. The conflict between PDCCH ordered PRACH to the candidate cell and the serving cell’s own UL scheduling can be avoided by gNB implementation. So the prioritization for transmission power reduction for a PRACH transmission to a LTM candidate is not needed. 
Proposal 3: Support Alt3. i.e. A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK(i.e., lower than the PRACH transmission to current PCell).
Conclusions
In this contribution, we focus on the TA management in L1/L2 based inter-cell mobility. We have the following proposals: 
Proposal 1:  Introduce an independent power ramping counter for LTM TA management, e.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell. The counter will be managed and maintained per candidate cell, the initialization and resetting rule of the counter, which depend on RAN2 can be made. E.g. PREAMBLE_POWER_RAMPING_COUNTER_per_CandidateCell should not be initialized when a PDCCH ordered CFRA is triggered for the serving cell. 
Proposal 2:  For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a non-serving candidate cell (including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
Support Alt2. i.e. up to UE implementation. 
Proposal 3: Support Alt3. i.e. A PRACH transmission to an LTM candidate cell has same power allocation priority as PUCCH/PUSCH transmission with HARQ-ACK(i.e., lower than the PRACH transmission to current PCell)
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