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1 Information
This RAN3 tdoc is submitted to RAN2 for information as it proposes moving the feeder link aspects added by RAN2 in TR 38.821 into same section where RAN3 have added aspects related to feeder link switch. Content of the text is not changed.

2 Introduction

At RAN3 #103bis, the issue of feeder link switching was discussed in both RAN3 and RAN2. The RAN3 text was contained in the agreed [1] and [2], captured in [3] (Secs. 8.4, 8.4.1.1, 8.7.6.1, 8.7.6.2, and 8.8). The RAN2 text was contained in the TP discussed over the RAN2 reflector [4], and it is captured in Sec. 7.3.2.1.
Having the same issue (feeder link switching) described in two separate sections, hinders TR legibility. We propose to correct this issue.

3 Discussion

Feeder link switching was discussed in parallel by RAN2 and RAN3, and the relevant changes were captured as follows: Sec. 7.3.2.1 for the RAN2 parts (“Connected Mode Mobility for Feeder Link Switch for LEO NTN”, under the “Connected Mode Mobility Enhancements” section), and Sec. 8.8 (“Feeder Link Switch Over”) for the RAN3 parts.

Observation 1: While the current text seems technically correct and no conflicts are apparent, it seems awkward to consult two different sections for a complete description of the same issue.
Here is how we could solve the above issue:

a) Make the RAN3 text more generic, e.g. avoiding to mention UE measurements etc. – e.g. changing the second sentence in Sec. 8.8.1 to “Furthermore, the whole process (all the way to handover completion)…”

b) Make sure the appropriate cross-references are in place – e.g. the RAN2 text currently mentions “Connected mode mobility for feeder link switch, or due to interface change, from the network perspective is captured in Section 8.7.6.” (Sec. 7.3.2.1 of [4]). We could add a similar sentence to the end of Sec. 8.8.1: “Uu-specific aspects are described in Sec. 7.3.2.1.”

c) Merge Secs. 7.3.2.1 and 8.8 together.

Options a) and b) above could also be combined.

We notice that option c) would greatly improve TR legibility, since the two sections really describe different aspects of the same issue. So we propose to adopt this option.

Proposal 1: Agree to merge Secs. 7.3.2.1 and 8.8 together, so that the issue of feeder link switch-over is properly described in a single place.

Given that Sec. 8.8 already has the title “Feeder Link Switch Over”, it seems appropriate to move Sec. 7.3.2.1 into Sec. 8.8 rather than vice versa.

Proposal 2: It seems appropriate to move Sec. 7.3.2.1 into Sec. 8.8, since the latter is dedicated to feeder link switch-over.

Proposal 3: Agree the TP provided.
4 Conclusions and Proposals (If Any)

Having the same issue (feeder link switching) described in two separate sections, hinders TR legibility; we propose to correct this issue. Our observations and proposals are summarized below.

Observation 1: While the current text seems technically correct and no conflicts are apparent, it seems awkward to consult two different sections for a complete description of the same issue.
Proposal 1: Agree to merge Secs. 7.3.2.1 and 8.8 together, so that the issue of feeder link switch-over is properly described in a single place.

Proposal 2: It seems appropriate to move Sec. 7.3.2.1 into Sec. 8.8, since the latter is dedicated to feeder link switch-over.
Proposal 3: Agree the TP provided.
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START OF CHANGES

7.3.2 
Connected mode mobility enhancements

Editor’s note: RAN2 will study impacts and possible enhancements to Mobility (hand-over)

Editor’s note: NTN specific aspects related CHO can be studied in the RAN2#106meeting

For GEO NTN, mobility management procedures require adaptations to accommodate large propagation delay. In particular radio link management may require specific configuration.

For LEO NTN, mobility management procedures should be enhanced to take into account satellite movement related aspects such as measurement validity, UE velocity, movement direction, large and varying propagation delay and dynamic neighbour cell set.
7.3.2.1 Connected mode mobility for feeder link switch for LEO NTN [18]
Connected mode mobility for feeder link switch, or due to interface change, from the network perspective is captured in Section 8.7.6. From Uu perspective, there is difference between Architecture Option 1 that is transparent payload and Architecture Options 2-5 (listed in Section 8.8.1) that are regenerative payload. For further details, See Sec. 8.8.1.
7.3.2.1.1 Void








7.3.2.2.2 Void




NEXT CHANGE
8.8

Feeder link switch over

8.8.1

Principles

During NTN operation, it may become necessary to switch the feeder link (SRI) between different NTN GWs toward the same satellite. This may be due to e.g. maintenance, traffic offloading, or (for LEO) due to the satellite moving out of visibility with respect to the current NTN GW. The switchover should be performed without causing service disruption to the served UEs. This can be done in different ways according to the NTN architecture option deployed.

8.8.1.1
Transparent Satellite
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Figure 8.8.1.1-1 Feeder link switch for transparent LEO NTN

Figure 8.8.1.1-1 shows the feeder link switch for transparent LEO. As seen from the figure, in the transparent case the gNB is on earth thus there will be a switch from gNB1 to gNB2. If the satellite can be served by one feeder link at a time it means that with Rel-15 NR assumptions the RRC connection for all UEs served by the gNB1 (via GW1) needs to be dropped. After gNB2 (via GW2) takes over, the UEs may be able to find the reference signals corresponding to gNB2 and perform initial access on a cell belonging to gNB2.

Figure 8.8.1.1-2 shows one possible solution to enable 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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Figure 8.8.1.1-2 Feeder link switch over for LEO transparent satellite with two feeder links serving the satellite during the switch
Assuming two feeder link connections serving via the same satellite during the transition (time T1.5 in Figure 8.8.1.1-2), there exists a HO based solution that should be feasible with Rel-15 or close to Rel-15 assumptions. This assumes that it is possible to represent cells of two different gNBs over a given area via the same satellite but via different NTN-GWs. During the switch, the gNB2 which serves the satellite via GW2 may start transmitting the CD-SSBs of its cells on synchronization raster points that are different from those of the gNB1. UEs could be have a HO from PCI belonging to gNB1 to PCI belonging to gNB2. This could be blind a HO (network decision without measurement) or assisted with measurements.
Editor’s note: FFS on details how to enable cells of two gNB via the transparent LEO satellite.

The switchover relies on the temporary overlap of cells from the gNBs located at the old and the new NTN GWs. The UEs are then handed over from the old to the new gNB, before the old gNB detaches from the satellite. It is a prerequisite that the cells from the new gNB are seen as neighbours by the old gNB, hence Xn needs to be up and running between the two gNBs. Furthermore, the whole process (from UEs measuring the new cells to handover completion) needs to take place before the old gNB detaches from the satellite (potentially critical for the LEO case).

It may be beneficial for the two gNBs to exchange information at Xn Setup and/or NG-RAN Node Configuration Update about the satellite(s) potentially involved, for example:

· A list of satellites to which the gNB connects;

· For each satellite in the list, an ID, a list of cell(s) from the gNB which is served through the satellite, and the ephemeris data for the satellite.
8.8.1.2
Regenerative Satellite, Split gNB

The switchover can be supported for this architecture option only if the gNB-CU on the ground is centralized. In this case, both NTN GWs are part of the TNL transporting the F1 interface between the gNB-DU on the satellite and the centralized gNB-CU. The switchover is then equivalent to adding/removing an SCTP association between the CU and the DU. According to current specifications, this is triggered from the gNB-CU. 

Option A: The DU may signal, at F1 Setup and/or DU Configuration Update, the relevant satellite information (e.g. satellite ID, ephemeris data); the CU may take it into consideration when configuring the TNL.

Option B: The CU may take into consideration, the relevant satellite information (e.g. satellite ID, ephemeris data) when configuring the TNL transporting the F1 interface.
8.8.1.3
Regenerative Satellite, gNB on board

In this architecture option, the gNB is onboard of the satellite as payload. If we consider the LEO case, from Uu perspective, this case is considerably simpler than the transparent LEO NTN as the Uu is only via service link and via service and feeder links. The feeder link switch is transparent at Uu interface as long as the security keys of the gNB can be preserved. Figure 7.3.2.2.2-1 depicts the situation.
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Figure 8.8.1.3-1 Feeder link switch over for regenerative LEO with gNB as payload

Editor’s note: FFS whether the above applies also for Regenerative satellite with split gNB (Sec. 5.3.2)
In this case, both NTN GWs are part of the TNL transporting the F1 interface between the gNB on the satellite and the AMF. The switchover is then equivalent to adding/removing an SCTP association between the gNB and the AMF. According to current specifications, this is triggered from the AMF. The gNB may signal, at NG Setup and/or RAN Configuration Update, the relevant satellite information (e.g. satellite ID, ephemeris data); the AMF may take it into consideration when configuring the TNL.
UNCHANGED PART OMITTED
END OF CHANGES
