SA WG2 Meeting #162
S2-2404258
April 15 – 19, 2024, Changsha, China
 
Source:
Ericsson 
Title:
KI#1, Updates to Sol#35 to resolve editor's notes 
Document for:
Approval
Agenda Item:
19.1
Work Item / Release:
FS_5GSAT_Ph3_ARCH / Rel-19
Abstract of the contribution: This contribution proposes updates to Sol#35 to resolve editor's notes. 
Discussion 
This paper proposes updates to Sol#35 to address Editor's Notes.
Editor's Note 1:

Editor's note:
Whether it is possible for the two (logical) gNBs/eNBs to have the same RAN node ID is FFS.
In vase the two (logical) gNBs/eNBs trigger a N2 HO with AMF change, it may in theory be possible for both gNB/eNB to have the same RAN node ID, since they communicate with different AMFs/MMEs. There would be separate N2/S1 interfaces for each AMF/MME and it may be possible to re-use the same RAN Node ID and trigger a N2/S1 HO. However, to avoid potential conflicts or corner cases it seems more robust to assume separate RAN node IDs. This EN is therefore removed. 

One additional option is also added to describe how a deployment where a gNB/eNB on-board a satellite starts serving a new geographic area, served by different AMF/MMEs. Such option assumes that the UEs have been handed over to a gNB/eNB on another satellite before the feeder link switch.

Editor's note 2:

Editor's note:
Call flows illustrating the scenario 2 options are FFS.

To resolve this EN, call flows are added.
Proposal

It is proposed to update TR 23.700-29 as follows:
**** First Change ****

6.35
Solution #35: N2/S1 procedures to handle feeder link switch

6.35.1
Description

This solution addresses KI#1.

There are different potential deployment scenarios for how feeder link switch takes place. In Figure 6.35.1-1 below, examples of where the gNB can reach the same AMF or not reach the same AMF after the feeder link switch are shown.
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Figure 6.35.1-1. 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 6.35.1-2 below.
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Figure 6.35.1-2. 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 36.413 [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 6.35.1-2) 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.


-
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.
- 
Another possibility is to deploy the satellite network so that the gNB/eNB does not need to perform a (hard) feeder link switch during the time it serves a specific geographic area. When the satellite needs to switch to another feeder link, the gNB/eNB starts serving a different geographic area via that new feeder link. In that case another ("raising") satellite takes over the first geographic area. With such deployment, support for feeder link switch with AMF/MME change while serving UEs in a cell is not required. 
6.35.2
Procedures

6.35.2.1 
General

There are no impacts to the 3GPP procedures.
The gNB/eNB is assumed to be configured with information on cell planning, TAI planning, awareness of feeder link switches as well as the AMF/MME that it needs to connect to depending on area served and feeder link used. This configuration is handled by O&M and is in SA5 scope. 

6.35.2.2 
Soft/Hard feeder link switch without AMF/MME relocation
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Figure 6.35.2-1

Soft/Hard feeder link switch without AMF/MME relocation
1. 
The gNB/eNB determines, based on configuration, that it is about to disconnect from an old feeder link and connect to a new feeder link.
2. 
Feeder link is disconnected.
3. 
The new feeder link is established. 
4. 
The gNB/eNB establishes a TNL Association to the AMF/MME and sends a SETUP request with the UE retention IE included. The gNB/eNB and AMF/MME maintain the N2/S1 UE associations. 
6. 
The gNB/eNB sends a PDU Session Resources (or E-RAB) Modification Notification to update the F-TEID of the user plane.
6.35.2.3 
Hard feeder link switch with AMF/MME relocation
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Figure 6.35.2-3

Hard feeder link switch with AMF/MME relocation

1. 
The gNB/eNB determines, based on configuration, that it is about to disconnect from an old feeder link and that it needs to connect to a new AMF/MME via the new feeder link.

In case there is a "raising" satellite about to take over the geographic area, the RAN triggers a handover of the UEs to the gNB/eNB on that other satellite.  
2. 
The gNB/eNB releases CONNECTED mode UEs, if any. 
3. 
Feeder link is disconnected.
4. 
The new feeder link is established. 
5. 
gNB/eNB establishes the N2/S1 interface to the new AMF/MME(s).
6. 
The gNB/eNB starts broadcasting a new TAI (served by the new AMF/MME).
7. 
In case the gNB/eNB serves the same cells as in step 1, the UE triggers a MRU/TAU. As part of the procedure, the UE is relocated to the new AMF/MME. The UE may include in indication for requesting User Plane to be activated.
6.35.2.4 
Soft feeder link switch with AMF/MME relocation
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Figure 6.35.2-2
Soft feeder link switch with AMF/MME relocation

1. 
The gNB/eNB determines, based on configuration, that it is about to connect to a new AMF/MME via a new feeder link and thereafter disconnect from old AMF/MME via the old feeder link .

In case there is a "raising" satellite about to take over the geographic area, the RAN triggers a handover of the UEs to the gNB/eNB on that other satellite.  
2. 
New feeder link is disconnected.
In case the gNB/eNB serves the same cells as in step 1, steps 3-6 are executed. If the gNB/eNB instead starts serving a new geographic area (i.e. acting as a "raising" satellite), a handover procedure from the "setting" satellite to the "raising" satellite is executed (not shown in the figure) and steps 3-6 are skipped. 
3. 
The on-board system instantiates a new (logical) gNB/eNB2. The new gNB2/eNB2 establishes N2/S1 interface to the new AMF/MME(s).
4. 
gNB2/eNB2 broadcast a new TAI.

5. 
gNB1/eNB1 triggers a N2/S1 handover, as specified in TS 23.502 [xx].
6. 
The UE triggers a Registration procedure / TAU, as specified as part of N2/S1 handover in TS 23.502. 

7. 
The gNB1/eNB1 disconnects from the old AMF/MME.
8. 
The old feeder link is disconnected.
For IDLE mode UEs, step 5 does not apply. 
6.35.3
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 SA WG2 standards. Potential impacts to describe the above methods in the context of NTN is assumed to be out of SA WG2 scope.

**** End of Changes ****
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