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1. Introduction
In this contribution we re-asses our view on feeder link switch and questioning RAN3 agreement with regards of the time window definition for NTN cells.
2. Discussion
2.1 The concept of feeder link switch
According to the R17 WI [1], the types of NTN platforms are narrowed to three: LEO, GEO and HAPS and transparent satellite is the only architecture which is chosen. Here is the architecture described in TR 38.821 and confirmed in RAN3 and RAN2 BL CR:
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Figure 5.1-1: Networking-RAN architecture with transparent satellite

RAN3 confirmed in RAN3#110:
NTN encompasses NTN-GW(s) deployed on ground, NTN payload on board space/airborne vehicle(s) and functions to control the vehicles as well as the radio resources of the NTN payload(s) are out of 3GPP scope.

The feeder link switch-over is controlled by NTN control functions which are out of 3GPP scope.

All information related to the control of satellite and NTN-GW are out of scope of the 3GPP, i.e. the feeder link management. RAN3 defined the NT-GW has a transport network layer (TNL) node. We should note that the link between the NT-GW and the gNB transport the NR-Uu signal. The management of this link relies on coordination between the NTN-center and the gNB OAM and it is out of scope of RAN3. Never the less RAN3 should be able to have OAM requirement in order to access to information related to satellite e.g. the ephemeris. 
Probably the first and the main information that the gNB should know about the feeder link is when the feeder link is “operating”. The permanent cell related to GEO satellite are always on, unless a maintenance operation scheduled. We assume in this case that the gNB run it resources as usual for the cells. In the case of feeder link switch due to LEO satellite, the gNB should be informed via OAM (and NTN-Center) of when the satellite will be in “operation” or not, to allow the gNB to prepare the resources, may be balance the existing UE, activate dedicated resource etc. This only when the feeder link is operational for the gNB. We do see in the feeder link switch a scheduled operation and not a wake-up signal that’s why the schedule and other associated information related to feeder link switch should be available in the gNB via OAM long time before the switch. 
Proposal 1: The information related to feeder link switch are not dynamic and should be available into the gNB long time before the switch
2.2 Feeder link switch operation
Let’s remind the two main feeder link switch operations with standard impact, indeed we do assume that if the target cell is same as the source cell in the figures below or in case of maintenance the problem is an implementation related:

· Feeder link soft switch
The soft switch enables the service continuity for feeder link switch. At time T1, the satellite is approaching the geographical location where the transition to be served by next GW will happen. At time T1.5, the satellite is served by two GWs and at time T2 the transition to next GW is finished.
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Feeder link soft switch over for LEO transparent satellite

· Feeder link hard switch

The hard switch proceed as following, at time T1, the satellite stops to transfer the signalling from the serving GW1. At time T2, the satellite starts to transfer the signalling from the target GW2.
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Feeder link hard switch
RAN3 got following agreements last meeting on these 2 scenarios:
It is assumed that the gNB can be informed about the scheduling of switch over events and usable radio resources and possibly the update of neighbouring gNBs 

The execution of feeder link switch over may involve procedures over Xn and/or NG interfaces

We already clarified in previous section our understanding on the fact that the feeder link switch is a scheduled operation. Unless a clear benefit is demonstrated, we prefer to stick and link the feeder link topic, on agreement related to moving cells:

Solutions should not result in periodic configuration update on Xn; one way to achieve this is to provide a “super set” of served cell information and to associate cell information with a “validity time window”. Another way would be to rely on OAM.

From pure RAN perspective we see similarity on feeder link operations and moving cells in sense that as illustrate in the figure above the new cell appears and old cell disappears. The frequency of such event was never discussed, but from our perspective it could be handle as same behaviour than moving cell for the neighbouring cells. We may here just see some needs to indicate to neighbours in the schedule cells, the type off operations. We develop the detail in R3-210705 [3].
For NG AP, we would like to also keep the status quo below as discussed for moving cell, and also would like to remain that S1/NG was rarely subject to “neighbouring automation” signalling: 

RAN3 strives for minimizing 5GC/NGAP impact for NTN.
Proposal 2: The feeder link switch may result of cell schedule management indication over Xn

In following discussion we just re-assess our argumentation of the previous meeting [2] and encourage RAN3 to wait for the progress of RAN2.
Assuming only one feeder link connection serving via the same satellite is applicable during the transition, which means the signal of the serving cell will be not available during time T1 to time T2. As mentioned in TR 38.821, there are two ways for feeder link hard switch:
Solution 1: Feeder link hard switch procedure is based on accurate time control

Assuming the old feeder link serves the satellite until to T1 and the new feeder link begins to serve the satellite from T2. This assumes that the cells of the source gNB(s) are represented over a given area at any time before T1, and the new cells of the target gNB(s) are represented from time T2.

As there's no overlap of source cells and target cells from the gNB(s) located at the old and the new NTN GWs, the switch over relies on accurate time control. The handover command should be sent to all the UEs before T1, e.g. CHO. The UE should not initiate the handover procedure immediately upon receiving the Handover Command, instead, UE should initiate the handover procedure after T2, and thus an activation time should be included in the handover command to all the connected UEs.

Solution 2: Feeder link hard switch procedure is based on conditional RRC re-establishment

Considering the large cell size of NTN, it might be an extremely difficult problem for gNB1 to send HO commands to a large number of UEs respectively in a short time. A part of UEs may not be able to perform HO in time, as a result, radio link failure may be detected and then UEs initiate the RRC reestablishment procedure. It will take a long time to restore RRC connection, which may involve RLF detection, cell selection and potential reestablishment failure, as a result it has an influence on the service continuity. Thus it may be beneficial for network to provide assistance information (e.g. next cell identity and/or reestablishment conditions) to trigger UE RRC reestablishment instead. Besides, the assistance information can be sent to UE via SIB instead of dedicated signalling respectively, as a result, the signalling overhead caused by the large number of UEs can be effectively reduced.
If RAN2 decides to assist the handover by broadcasting additional information via SIB, this should impact F1. 
Proposal 3: The feeder link hard switch impact on RAN3 is pending to RAN2 progress.
3. Conclusion

In this contribution, the inter-RAT and inter-system load reporting is discussed and we propose:
Proposal 1: The information related to feeder link switch are not dynamic and should be available into the gNB long time before the switch

Proposal 2: The feeder link switch may result of cell schedule management indication over Xn

Proposal 3: The main feeder link hard switch impact on RAN3 is pending to RAN2 progress.
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