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1. Introduction 
So far until last meeting, we have the following agreements:
Agreements:
1. RAN2 stick to WI scenarios: Any restriction, e.g. on the LEO altitude (if needed) could come from other groups. 
1. From RAN2 perspective, the table 4.2-2 of [TR 38.821] is used as a baseline for the normative work, with the removal of the regenerative payload option 
1. (as the WI is restricted to transparent payload) we assume that the feeder link will use NR (how the satellite is controlled is out of the scope of the WI)
1. RAN2 confirms the assumptions on the UE ground speed in the handheld and VSAT cases
1. In Rel-17, only UEs with GNSS capabilities are supported
1. Both Earth fixed and earth moving beam scenarios are considered with NGSO constellation.

1. Both soft and hard feeder link switchover (e.g. for Non GSO) are supported.
	Note: This requires satellite to be connected to one NTN GW at a time (hard switch) or at least two NTN GWs simultaneously (soft switch).
1. RAN2 to start discussing enhancements for soft feeder link switchover and then solutions for hard feeder link switchover. 
3.	As part of the NR-NTN WI, the following stepped approach is proposed:
	-	Step 1: Assessment of the Rel-16 LCS framework/application protocols (3GPP TS 23.273, TS 29.572, TS 38.455, TS 38.305, in particular but not excluding other TS) and its applicability to NTN
	-	Step 2: Assess whether changes to the existing network-based location methods are needed and define them if needed
4.	The NTN network based positioning of UE should provide an accuracy comparable with the network based UE location accuracy of terrestrial networks.
5.	For TN/NTN mobility, the UE is not required to connect to both TN and NTN at the same time. 
6.	RAN2 to discuss about trigger(s) of TN / NTN mobility, once the Intra NTN mobility has sufficiently progressed. Intra NTN mobility refers to idle and connected mode mobility between NTN cells (e.g. intra or inter satellite).
7.	Transparent HAPS is assumed with the IMT BS on the ground and the HAPS is a relay.
8.	The RAN2 work plan described in R2-2007565 should be considered as a basis for work 
9.	The work plan should be based on the following prioritization principles:
	-	1st priority: user plane, control plane (idle and connected)
	-	2nd priority: NTN-TN service continuity, network based UE location

In this contribution, we discuss the detail in feeder link switch in NTN.

2. Discussion 
During email discussion [910], it was discussed two cases below:
· Case 1: Different gNB’s before and after the switch. In this case, the target gateway after feeder link switch is served by a different gNB compared to the source gateway.
· Case 2: Same gNB before and after the switch. In this case, the gateways before and after the switch are connected to the same gNB. 
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Figure 1: illustrate case 1 and case 2 for feeder link switch [email discussion 910]

In our view, case 1 should be the baseline where different gNB connect to different GW. Given large cell coverage in NTN, we don’t see case 2 is practical given the added delay between gNB and GWs. 
Observation 1: Same gNB’s before and after the switch may not be so practical given the large cell coverage of NTN and added delay between gNB and GWs.
Then companies were asked about different issues for soft feeder link switch below:
· Issue 1: Many connected mode UEs need to be handed over within the duration of the feeder link switch
· Issue 2: Many idle mode UEs need to reselect another cell 
· Issue 3: Packet forwarding delay due to long inter distance between gNBs
· Issue 4: Satellite capability of forwarding beams (cells) from two GWs simultaneously
· Issue 5: Satellite capability of supporting two feeder link connections simultaneously
In this contribution, we are focusing on issue 1 and 2 since issue 3 should leave it to RAN3 discussion and issues 4 and 5 should be discussed based on satellite capability which may be out of scope of 3GPP.
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There are few potential solutions discussed during the email discussion, they are:
· Solution 1: Conditional HO (Discussed further in email discussion [911])
· Solution 2: HO with random access attempts distributed in time
· Solution 3: Group HO, e.g. common part of HO command in SI and UE specific with UE specific signalling.
We think that conditional handover can be used because it is already supported in Rel-16. Further enhancement on conditional handover will be discussed in connected mode mobility specific to NTN. The outcome of the solution should be able to apply for handover during feeder link switch due to mobility of the satellite. 
Observation 2: conditional handover and enhanced conditional handover can be applied to mitigate impact from the large number of UEs’ handover during the feeder link switch due to mobility of the satellite.
As for solution 2, further study in detail is needed. Today network can handover UE in connected mode by sending HO command to the UE. Therefore, network can also send HO command to the UE distributed in time to achieve solution 2 where random access distributed in time. 
Observation 3: HO with random access attempts distributed in time can be achieved by network implementation by sending HO command to the UE distributed in time.
For solution 3, group HO where the common part of the HO command send it via broadcast message to reduce signalling overhead to handover large number of UE in short amount of time seems beneficial.  However, the gain is relatively small if there is UE specific configuration required to send via dedicated signalling. In addition, the UEs are distributed over a large area (the large NTN cell), the handover will happen in a distributed manner depending on UE location and the mobility of the NTN cell. One may combine group handover with conditional HO where the conditional reconfiguration is broadcast to the UE. Then the UE performs conditional evaluation and execute handover when the condition has met. However, the same logic applies, the gain is small if there is UE dedicated signalling involved.
Observation 4: if there is UE dedicated signalling in group HO, the gain is small.  
Proposal 1: Enhanced conditional handover can be used to handover large number of UE during feeder link switch.

Issue 2: Many idle mode UEs need to reselect another cell 
As for idle mode, we think that the method that will be adopted for cell selection and reselection for NTN can be reused when feeder link switch. Therefore, no specific solution is needed for idle mode reselect another cell due to feeder link switch. Contribution [3] discusses more in detail of idle mode operation. 
Proposal 2: no specific solution is needed for idle mode reselect another cell due to feeder link switch.

3. Conclusion
Observation 1: Same gNB’s before and after the switch may not be so practical given the large cell coverage of NTN and added delay between gNB and GWs.
Observation 2: conditional handover and enhanced conditional handover can be applied to mitigate impact from the large number of UEs’ handover during the feeder link switch due to mobility of the satellite.
Observation 3: HO with random access attempts distributed in time can be achieved by network implementation by sending HO command to the UE distributed in time.
Observation 4: if there is UE dedicated signalling in group HO, the gain is small.  
Proposal 1: Enhanced conditional handover can be used to handover large number of UE during feeder link switch.
Proposal 2: no specific solution is needed for idle mode reselect another cell due to feeder link switch.
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