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Introduction

RAN1 received an LS from RAN2 [1] (R1-2304322/ R2-2304271) on RACH-less handover and replied with an LS  ( R1-2308568).  
Some related RAN2 agreements are included below [2]:

· Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario.

· For initial UL transmission in RACH-less HO, support pre-allocated grant in RACH-less HO command

· NTN RACH-less HO can be supported for intra-satellite handover with different feeder links, i.e., with gateway/gNB switch, inter-satellite handover with gateway/gNB switch, and inter-satellite handover with same gateway/gNB.

For the power control of the initial UL transmission(s) during RACH-less handover, RAN1 has agreed with the following responses [2]:

· For pathloss measurement in case of dynamic scheduled initial PUSCH for RACH-less handover, the UE calculates   using a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission.

· The following response to Question 3 in RAN2 LS (R1-2304322) is agreed:
· For the initial UL transmission scheduled by dynamic grant in RACH-less handover, RAN1 thinks that it follows the principle for power control for Msg3 (or MsgA) PUSCH as described in clause 7.1.1 in TS 38.213 except for pathloss determination. For pathloss determination, the UE uses a RS resource from an SS/PBCH block with same SS/PBCH block index as the one the UE uses to monitor PDCCH scheduling dynamic UL grant for initial transmission.
· RAN1 may continue further discussion on question 3.

From the above, there remain some issues on power control of the initial UL transmission during RACH-less handover. In addition, some upadtes of  RAN1 specifications maybe needed. 

Power control for initial PUSCH transmissions
In NR, the transmit power of PUSCH is calculated using the following equation [1]:
[image: ]
In the above equation, PO_PUSCH is the target receive power, PLb is the pathloss, and f is the power adjustement state. For pathloss determination, it has been agreed that the associated SSB  is used. 
Due to potential mismatch between DL pathloss and UL pathloss including different antenna transmit and receive gains and imperfect channel reciprocity, the above equation may lead to undesirable transmit power unless a proper power adjustment state, f,  is applied. For initial transmissions before gNB power control commands were sent,  a  proper power adjustment state is usually not available. Hence, special handling are needed for the power control for initial transmissions.
For intra-satellite handover, we note the following:
· The patloss variation is slow due to LOS.
· Same or very close DL and UL pathloss mismatch between source and target cell are expected.

The above indicates that often the power adjustment state in the source cell can be reused in the target cell. In such case, inheriting the power adjustment state from the source cell can significantly improve the reliability of the initial UL transmissions. To allow network flexibility, whether or not inherit the source power adjustment state can be signalled by the network, e.g., in handover command. 
Proposal 1: For RACH-less handover, support network signaling to indicate to the UE to inherit the power adjustment state from the source cell.
· When indicated, UE assumes ftarget(0,l1)= fsource(0,l2),  ln=0 unless signalled otherwise.
· FFS details of signaling


For RACH-less handover based on pre-allocated grant, the handover may fail due to imperfect power control. To improve the handover sucesss rate,  power ramping can be supported for pre-allocated initial UL transmissions. Like in the case of PRACH transmission,  the power amping can be supported by the configuration of a power ramp step and the maximal number of allowed initial UL transmissions before hanover succededs.   In such case, the power adjustement state for the n-th initial transmission is calculated as
f(n)=f(0)+n*powerRampStep, n=0, 1, …
Proposal 2: For pre-allocated UL grant for RACH-less handover, support power ramping and network indication of power ramp step. 
· The power adjustement state for the n-th UL transmission as f(n)=f(0)+n*powerRampStep, n=0, 1,
· FFS: details of signaling

UE procedure for initial PUSCH transmission
RAN 2 has agreed to use the PUSCH occasion mapping for CG-SDT as the baseline for CG based RACH-less handover. New sections in RAN1 specification may be needed to describ someg aspects of UE procedure for initial PUSCH transmission during a RACH-less handover. However, RAN2 has yet finalize the discussions on RACH-less handover. Discussion of the new text proposals for RACH-less handover in RAN1 should wait until RAN2 completes the design of the subject.


[bookmark: _Ref473802466][bookmark: _Ref462669569]Conclusions
In this contribution, we have discussed power control for RACH-less handover with the following proposals:
Proposal 1: For RACH-less handover, support network signaling to indicate to the UE to inherit the power adjustment state from the source cell.
· When indicated, UE assumes ftarget(0,l1)= fsource(0,l2),  ln=0 unless signalled otherwise.
· FFS details of signaling

Proposal 2: For pre-allocated UL grant for RACH-less handover, support power ramping and network indication of power ramp step. 
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