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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN2#121bis-e, the following agreements were achieved [1]:

	Agreements 
1. In Rel-18 we don’t aim at RACH-less HO for NTN-TN mobility
2. For initial UL transmission in RACH-less HO, support pre-allocated grant in RACH-less HO command
3. NTN RACH-less HO is supported for Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB;
4. 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.
5. RAN2 confirms the general UE procedure for NTN RACH-less HO 
a. receive a RACH-less HO command which can include pre-allocated grant optionally. FFS N_TA is optional. (RRC)
b. start timer T304 for the target cell (RRC)
c. perform DL and UL synchronization, and start timer T430. FFS how to perform RACH-less UL synchronization to NTN target cell. (RRC, MAC)
d. start time alignment timer (MAC)
e. monitor target cell PDCCH for dynamic grant if pre-allocated grant is not configured in RACH-less HO command (MAC, PHY)
f. send initial UL transmission including RRCReconfigurationComplete message using the available UL grant (RRC, MAC, PHY)
g. consider RACH-less HO is completed upon receiving NW confirmation. FFS how to confirm RACH-less HO is successfully completed. (RRC, MAC)
h. stop timer T304 for the target cell. (RRC)
FFS whether to release UL grant if pre-allocated after RACH-less HO completion
	FFS RACH-less HO failure handling, e.g. whether UE fallback to RACH-based HO to the target cell
	FFS procedure for RACH-less HO combined with PCI unchanged or CHO if supported
6. The pre-allocated grant is provided as type-1 CG
7. At least for pre-allocated grant, for the confirmation of RACH-less HO completion we reuse of LTE approach, i.e., UE Contention Resolution Identity MAC CE is used but UE ignores the content of this field. FFS if anything else is needed for dynamic grant
Consider to support combining RACH-less HO with time-based CHO for NTN, taking into account the 1) validity of pre-allocated grant and potential waste of reserved resource; 2) when/how to provide dynamic grant in PDCCH.



In RAN1#114, the following agreements were achieved [2]:
	Agreement
The following response to Question 2 in RAN2 LS (R1-2304322) is agreed:
· To monitor target cell PDCCH for dynamic grant for initial UL transmission, RAN1 think that there is no case where multiple beams are indicated for RACH-less handover. In this case, UE doesn’t expect that multiple beams are indicated from NW.

Agreement
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.

Agreement
The following response to Question 3 in RAN2 LS (R1-2304322) is agreed:
· [bookmark: _Hlk149580536][bookmark: _Hlk149580504]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.



In RAN1#114bis, power control enhancements for DG/CG PUSCH are still an open issue as[3]:

· There is no consensus on whether to consider following enhancements on power control for DG/CG PUSCH for RACH-less handover in Rel-18. 
· For DG PUSCH, reusing power adjustment state of the source cell to the target cell.
· For CG PUSCH, introducing power ramping mechanism
In this contribution, we provide our views on the remaining issues on power control enhancements for DG/CG PUSCH.
[bookmark: _Ref129681832]Discussion 
Based on the agreements from RAN1#114, the power control of UL transmission scheduled by dynamic grant follows Msg3 (or MsgA) PUSCH in clause 7.1.1 in TS 38.213 as:
[image: ]
·  is the configured maximum output power based on the UE power class for carrier  of serving cell  in PUSCH transmission occasion 
·   is the target reciving power
·  is a configured scaled factor 
·  is the bandwidth of the PUSCH
·  is a downlink pathloss estimate in dB calculated by the UE 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
·  is determined by the MCS
·  is power control adjustment state
Based on the agreements from RAN2#121bis-e, the following RACH-less HO are supported:
· Intra-satellite handover with the same feeder link. i.e., with same gateway/gNB
[image: ]
Fig. 1 Intra-satellite handover with the same feeder link
· Intra-satellite handover with different feeder links, i.e., with gateway/gNB switch
[image: ]
Fig. 2 Intra-satellite handover with different feeder links
· Inter-satellite handover with gateway/gNB switch
[image: ]
Fig. 3 Intra-satellite handover with different feeder links
· Inter-satellite handover with same gateway/gNB
[image: ]
Fig. 4 Intra-satellite handover with different feeder links
For intra-satellite handover with the same gateway/gNB, the DL and UL path loss are different due to imperfect channel reciprocity (FDD), and different DL/UL antenna gain differences at different beam directions (DL/UL and service link/feeder link are using dedicated antenna panels).
Under the transparent architecture, any implementation of an onboard amplifier has to face a gain compression problem. For intra-satellite handover with gateway/gNB switch, the DL signal from gateways/gNBs with different power levels at the satellite will transpond to the terminals with different amplifier gains, which introduce additional path loss differences between UL and DL. 

Observation 1: The path loss differences between UL and DL are different from the source cell to the target cell. 

If the power control adjustment state is not set appropriately for the PUSCH transmitting the RRCReconfigurationComplete message, the network can never receive the signaling and UE will trigger the RRCRestablishment when T304 is expired.

Proposal 1: Support Network configure the power control adjustment state of the target cell during RACH-less HO. 

[bookmark: _Hlk149587103]Inappropriate power control in CG RACH-less HO would also result in HO failure. For RACH-based HO, there is a preamble power ramping procedure to provide a reference to the PUSCH transmission power control. For RACH-less HO, we support power ramping for the initial PUSCH transmission which carries the RRCReconfigurationComplete message. To ensure the UE has tried its best and has enough time to receive the response from the target cell before the T304 expires, the PUSCH power should be ramped up to the  before an appropriate timing.

Proposal 2: Support power ramping for the initial PUSCH transmission in RACH-less HO. 

Proposal 3: Support configuring the power ramping rate/step related to T304.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
From the discussion, we have the following observations and proposals.

Observation 1: The path loss differences between UL and DL are different from the source cell to the target cell. 


Proposal 1: Support Network configure the power control adjustment state of the target cell during RACH-less HO.

Proposal 2: Support power ramping for the initial PUSCH transmission in RACH-less HO. 

Proposal 3: Support configuring the power ramping rate/step related to T304.
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