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Introduction
According to the R17 NTN WI objectives for RAN3 [1], it is expected to support feeder link switch over in transparent payload architecture base LEO scenarios. In [2], potential solutions are introduced and discussed. In this paper, we would like to discuss the issues of potential solutions and the possible enhancements to the solutions.
Discussion
2.1 Solutions in TR
In the LEO transparent payload scenarios, to support feeder linker switch over, the solutions will be a little bit different depending on whether the feeder link diversity supported or not and whether the switched NTN GWs are connected to the same gNB or not. 
According to [2], the switch over within the same gNB is easier to support than with the different gNBs case, even if there are issues, the solutions of solving the different gNBs case can be reused, so this paper is mainly focused on the feeder link swither over with two different gNBs case.
In case of switched NTN GWs connecting two different gNBs respectively, a soft switch over can be used if the satellite support feeder link diversity and a hard switch over can be used if the satellite cannot support feeder link diversity. Both need conditional HOs or blind HOs of all UEs in the cell to complete the switch over. A soft switchover procedure described in [2] is shown in Figure 1 below.


[bookmark: _Ref44338986]Figure 1
Observation 1: Regarding to feeder link switch over with different gNBs, no matter soft switch or hard switch is used, handover (e.g. CHO or blind HO) is always included in the solution.
2.2 Issues and possible solutions
Based on the solutions above, considering the large size of NTN cell, many devices may be served within a single cell, which means a large number of UEs may perform handover at the same time or in a very short time during the switchover. As random access is normally mandatory for UE accessing the target cell to get the uplink synchronization and UL grant, whether the RACH capacity for a target NG-RAN node can support such amount of handovers should be investigated. 
From our research, RACH capacity is given by the number of preambles and RACH occasions (RO), and RACH occasions depends on a configurable RACH periodicity, a configurable set of RACH slots and a configurable frequency-domain RACH resource within the RACH period. 
With the maximum RO configuration, the RACH capacity could be very high and could support the massive UEs in a NTN cell. However, it will occupy quite a lot of uplink resources which may be waste at other time, it also increases gNB's decoding cost even there is no random access request, besides it may extend the random access time if long RACH periodicity is configured.
With the moderate RO configuration, which is the most normal case in live network, the issues above can be avoided, but there may be RACH congestions which will cause bad user experience. 
[bookmark: _GoBack]To mitigate or avoid RACH congestion when using moderate RA configuration, below solutions can be considered:
	[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Solution 
	Description
	Issues to address

	Conditional HO
	● Network can configure different conditions (e.g. timing, angles and etc.) in HO command
	● Issue: how to separate UE’s RACH time properly in a given time (depending on the switchover duration) 
● It would be beneficial for making optimal handover decisions if some assistance information exchanged between gNBs in advance.

	Blind HO
	● Network can send HO command at different time 
	

	RACH back-off HO
	● Network can configure different back-off indications in HO command to mitigate RACH congestion randomly
	● Issue: the performance is erratic as its natural randomness
● on impact on RAN3

	RACH Less HO
	● Skip RACH procedures to access the target cell  
	● Issue: how UEs get accurate TA and UL grant in advance before accessing the target cell should be studied.
● It would be beneficial for calculating the accurate TA and generating UL grant if assistance information exchanged between gNBs during handover preparation phase 


Observation 2: In case of handovers caused by feeder link switch over, RACH congestions and network efficiency forms a trade-off.
Proposal 1: It would be beneficial if exchange assistance information on Xn to mitigate RACH congestion in case of handovers caused by feeder link switch over.
Conclusion
In this paper, we have the following observations and proposals:
Observation 1: Regarding to feeder link switch over with different gNBs, no matter soft switch or hard switch is used, handover (e.g. CHO or blind HO) is always included in the solution.
Observation 2: In case of handovers caused by feeder link switch over, RACH congestions and network efficiency forms a trade-off.
Proposal 1: It would be beneficial if exchange assistance information on Xn to mitigate RACH congestion in case of handovers caused by feeder link switch over.
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