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For the enhancements on RACH-less handover in NR NTN, there were some discussions on time advance and power control. Moreover, a few agreements on RACH-less handover were concluded [1] as follows in last RAN1 meeting:
Observation：
There is potential RAN1 discussion for the following aspects to support the RAN2 work on RACH-less handover. 
· The pre-allocated grant is provided with association to SSBs
· The mapping between type-1 CG and SSBs in CG-SDT can be the baseline of how to configure pre-allocated grant mapped to SSBs

In this contribution, we further analyze remaining technical issues of RACH-less handover and provide our views on these issues.

Discussion
0. The power adjustment state for DG PUSCH
Considering the power adjustment state for DG PUSCH, the following agreement has been agreed in RAN1#114[2]:
	Agreement
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.



Most companies thought that reusing power control procedures specified in TS38.213 would be straightforward. However, some companies think that it is premature to conclude reusing spec, and need more time to investigate whether there will be potential impacts in RAN1 including path-loss determination for dynamic scheduled PUSCH for initial transmission, the following proposals about power adjustment state for DG PUSCH has been discussed in last meeting:
· Option 1: autonomously use open-loop power control to determine UL transmission power of target cell  
· Option 2: use full power for UL transmission
· Option 3: network configures assisted information to UE to do UL power control
· Option 4: UE doesn’t reset accumulation of a DG PUSCH power control adjustment state for RACH-less handover
The option 1 means that the UE determines the transmit power of the target cell by measuring the downlink reference signal of the target cell, and then determine uplink transmit power of target cell. However, due to the different uplink and downlink antenna gains, the open-loop power that uses downlink channel measurements to determine the power of the uplink signal may lead to failed PUSCH transmissions.
To improve the handover success rate, the option2 was proposed. However, since the UE is omnidirectional, sending at full power will cause a lot of interference to other UEs and waste power, especially if the channel quality is good.
Option 3 means that since the gNB almost knows how much power has accumulated in serving cell, this information can be implicitly delivered when serving cell provides other power control parameter such as P0 to target cell. However, it will introduce the additional UE specific parameter indication. Meanwhile, in fact gNB is hard to obtain absolute close-loop power control factor for each UE. 
Option 4 is another option to improve UL power control. It assumed that source cell and target cell will share same UL pathloss and antenna gain. However, it is not true. The beam gain will be different for different beam of one satellite and also for different satellite. Reusing the source cell configuration for power control is not good choice. Additionally, different scheduled bandwidth will require different transmission power.
Since the advantages of reusing the power control adjustment state of source cell are not obvious, UE can follow the existing rule (i.e., reset accumulation) for DG PUSCH for RACH-less handover. Thus the specification will be not changed. Network can configure suitable P0 for RACH less handover case. 
Proposal 1: UE follows the existing rule for DG PUSCH for RACH-less handover and network shall ensure suitable configuration of power control paremeters for RACH-less cell. 

0. Power ramping for CG PUSCH 
It has been agreed that the pre-allocated grant is provided as type-1 CG. And for the power control of CG, following options were discussed in last meeting [1]:
	Issue 2: power ramping for CG PUSCH, 
Alt. 1) Support power ramping for CG PUSCH in RACH-less handover. 
Alt. 2) Do not support power ramping for CG PUSCH in RACH-less handover.



For RACH-less handover based on pre-allocated grant, one company proposed that power ramping can be supported for pre-allocated initial UL transmissions to improve the handover success rate [3]. However, on the one hand, there is no specific design for power adjustment of CG-SDT, which is similar to the CG PUSCH in RACH-less handover. On the other hand, it is unclear whether there are any corresponding benefits to introducing the power ramping in CG PUSCH. In addition, regarding the CG PUSCH, the following agreement was reached in RAN2#123[4].
	Agreements
1. UE selects an SSB associated to the pre-allocated grant with RSRP above a configured threshold, use the selected SSB and the corresponding UL grant occasions for the initial UL transmission

If no SSB mapping to pre-allocated grant has RSRP above the threshold, fallback to RACH HO (with new SSB selection), while T304 is running



From above agreement, RACH-less handover is performed only if the measured downlink RSRP is larger than or equal to the RSRP threshold. If the measured downlink RSRP is smaller than the RSRP threshold, UE will fall back to RACH handover. That is, RACH-less handover is only used when the channel quality is relatively good, so the probability of handover failure is negligible, and there is no need to use power ramp.                                                                                                                                    
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Proposal 2: Power ramping is not recommended for CG PUSCH in RACH-less handover.

Conclusion
In this contribution, we analzyed potential issues of power control for RACH-less handover, and the proposals are listed as follows:
Proposal 1: UE follows the existing rule for DG PUSCH for RACH-less handover and network shall ensure suitable configuration of power control paremeters for RACH-less cell.  
Proposal 2: Power ramping is not recommended for CG PUSCH in RACH-less handover.
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