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Abstract of the contribution: This contribution proposes a new solution for KI#1. 
Discussion 
There are several options for how to handle feeder link switches based on existing N2 and S1 procedures and capabilities. This paper proposes to capture a new solution in TR 23.700-29 describing how this can be done in order to have a baseline. 
Proposal
It is proposed to update TR 23.700-29 as follows:
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**** Next Change (all new text) ****
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc146636841][bookmark: _Toc148441193][bookmark: _Toc151176059][bookmark: _Toc151701867][bookmark: _Toc157597094][bookmark: _Toc158029087]6.X	Solution #X: N2/S1 procedures to handle feeder link switch
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042][bookmark: _Toc146636842][bookmark: _Toc148441194][bookmark: _Toc151176060][bookmark: _Toc151701868][bookmark: _Toc157597095][bookmark: _Toc158029088]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution addresses KI#1.
There are different potential deployment scenarios for how feeder link switch takes place. In Figure 6.X.1-1 below, examples of where the gNB can reach the same AMF or not reach the same AMF after the feeder link switch are shown. 


Figure 6.X.1-1. Feederlink switch scenarios
Both of these scenarios could be performed using “hard” (“break-before-make”) switch and “soft” (make-before-break”) switch. These options are illustrated in Figure 6.X.1-2 below.


Figure 6.X.1-2. Soft vs hard switch

There are several options for how to handle feeder link switches based on existing N2 and S1 procedures and capabilities. This solution describes how this can be done, in order to easier identify whether there are any gaps in the existing standard.
Scenario 1 (no AMF/MME change): 
In case of deployment scenario 1, the TNL between gNB/eNB and AMF/MME would change while the gNB/eNB is serving a specific set of cells and Tracking Areas. To update the TNL association between gNB/eNB and AMF/MME different options are possible based on the existing standard:
- 	Support for multiple TNL associations is available in 5GS (i.e. N2), as described in TS 23.501 [2] and TS 38.413 [12]. In this case the gNB can initiate a new TNL association via the new feederlink and remove the old TNL association that was active over the old feederlink. 
- 	Support for replacing an old N2/S1 interface with a new N2/S1 interface while preserving the active UE contexts is supported for both N2 and S1, as described in TS 38.413 [12] and TS 26.413 [14]. In this case the gNB/eNB establishes a new SCTP association via the new feederlink and sends a N2/S1 SETUP Request including the UE Retention Information IE. The AMF/MME accepts to retain the existing UE related contexts and signalling connections. The AMF/MME sends a N2/S1 SETUP Response and includes the UE Retention Information IE. 
- 	To update the N3/S1-U GTP-U tunnels with the new gNB/eNB TNL address, the gNB/eNB can provide the new tunnel endpoint information (F-TEIDs) to the core network by sending PDU SESSION RESOURCE MODIFY INDICATION / E-RAB MODIFICATION INDICATION. 

Scenario 2 (with AMF/MME change): 
Scenario 2 would mean that a gNB/eNB may need to change the AMF/MME during the time it serves UEs in specific cells and Tracking Areas, i.e. without any UE mobility taking place. Such scenario is not present in the case of terrestrial networks. However, if an operator nevertheless would like to deploy such network for satellite access, it is possible to support using the following options based on the existing standard:
- 	Similar to what is described in Annex A, Figure A-3, a second (logical) gNB/eNB can be activated on the same satellite at time T1.5 (Figure 6.X.1-2) which connects to the AMF/MME via the new feeder link. The two (logical) gNB/eNB on-board then trigger handover of the UEs from the old gNB/eNB (using old feederlink) to the new gNB/eNB (using new feederlink) on the same satellite. It is assumed that the two (logical) gNBs/eNBs have different RAN node IDs. This solution can address both scenarios 1 and 2 but assumes that “soft” feederlink switch is supported.
Editor's note: Whether it is possible for the two (logical) gNBs/eNBs to have the same RAN node ID is FFS.
- 	In case of hard feederlink switch with AMF/MME change it is not possible to use the N2/S1 handover procedure since connectivity with both source and target gNB/eNBs is needed. However, since AMF/MME change is assumed to be required it is also reasonable that the two AMF/MME serve different sets of TAIs. Therefore, the gNB/eNB could change the TAI it broadcast at the same time as it switches the feederlink and connects to the new AMF/MME. This will trigger the UE to perform a Mobility Registration Update or TAU, which will ensure that the UEs are moved from old AMF/MME to new AMF/MME. This solution is possible also in case of soft feederlink switch.
NOTE: 	Different AMFs/MMEs serving the same geographic area can be configured to support different TAI ranges with earth-fixed TAs if the TAIs have overlapping geographic coverage.

[bookmark: _Toc23254043][bookmark: _Toc146636843][bookmark: _Toc148441195][bookmark: _Toc151176061][bookmark: _Toc151701869][bookmark: _Toc157597096][bookmark: _Toc158029089]6.X.2	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]There are no impacts to the 3GPP procedures.
Editor's note: Call flows illustrating the scenario 2 options are FFS.

[bookmark: _Toc23254044][bookmark: _Toc146636844][bookmark: _Toc148441196][bookmark: _Toc151176062][bookmark: _Toc151701870][bookmark: _Toc157597097][bookmark: _Toc158029090]6.X.3	Impacts to Services, Entities and Interfaces
gNB/eNB and AMF/MME implementations would need to support above mentioned existing features (e.g. multiple TNL associations, UE retention)
There are no impacts to 3GPP protocols or the SA2 standards. Potential impacts to describe the above methods in the context of NTN is assumed to be out of SA2 scope. 

**** End of Changes ****
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