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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
This document aims at clarifying the various multi connectivity scenarios involving Non-Terrestrial networks.
It directly proposes some modifications to the clause 5.4.


2. Discussion

Multi connectivity is a useful scheme to improve the service performance in terms of service rate, service availability and/or reliability.
This is of particular interest in low density populated areas where the 5G service deployment is a challenge.
A number of service scenarios as described in TS 22.261 (e.g. user in building, in vehicle, in high speed train or on board airplane), would benefit from the combination of several “terrestrial” and non-terrestrial access technologies including satellite to meet the targeted service performances.

Proposal 1: to add rational for multi connectivity involving NTN-based NG-RAN.


Given that several access technologies may be deployed in such areas including terrestrial based and satellite access, it is recommended to extend replace dual to multi connectivity to be able to combine as many access technologies as are available to the UEcomply with 3GPP TS 37.340; NR; Multi-connectivity; Overall description.

Proposal 12: Extend Replace Dual connectivity to Multi connectivity as per [5] 3GPP TS 37.340; NR; Multi-connectivity; Overall description.

When considering regenerative and transparent satellite scenarios, some constraints may trigger the implementation choice (NG-RAN or 5GCN level) for the multi connectivity given specific requirements associated to Xn-AP protocols which may not be compatible with some satellite feeder links.

Proposal 2: Implementation of multi connectivity may differ when involving regenerative or transparent NTN-based NG-RAN

In rural areas, there could be available one or several NTN access based on NR and only one terrestrial access based on EUTRA available which couldthat can be combined.

Proposal 3: Multi connectivity should be possible between NTN-based NG-RAN and terrestrial-based EUTRA.

In case of aeronautical communications, two NTN based NG-RAN access may be combined such as LEO and GEO based access.


Proposal 4: Multi connectivity between at least two NTN-based NG-RAN should be possible


3. Conclusion

Proposal 1: to add rational for multi connectivity involving NTN-based NG-RAN.

Proposal 12: Extend Replace Dual connectivity to Multi connectivity as per [5] 3GPP TS 37.340; NR; Multi-connectivity; Overall description.

Proposal 2: Implementation of multi connectivity may differ when involving regenerative or transparent NTN-based NG-RAN

Proposal 3: Multi connectivity should be possible between NTN-based NG-RAN and terrestrial-based EUTRA.

Proposal 4: Multi connectivity between at least two NTN-based NG-RAN should be possible

Proposal 5: Reflect the above proposals in the TR 38.821 (See TP below)


4. Text Proposal for TR 38.821 v0.2.0


START OF CHANGES

[bookmark: _Toc527965841]5.4	Dual Multi connectivity involving NTN-based NG-RAN (FFS)
[bookmark: _Toc527965837]5.4.1	Overview
This clause discusses dual multi connectivity [5], either for transparent or regenerative NTN-based NG-RAN, and in combination or not with terrestrial-based NG-RAN (NR or EUTRA).
This may apply to transparent satellites as well as regenerative satellites with gNB or gNB-DU function on board.
A number of service scenarios as described in TS 22.261 (e.g. user in residential homes, in vehicles, in high speed trains or on board airplanes), would benefit from the combination of terrestrial and non-terrestrial access to meet the targeted service performances.
In underserved areas, the bandwidth provided by a terrestrial based access (e.g. LTE) may be limited at cell edge. Adding a NTN based NG-RAN will enable to achieve the targeted experience data rate.
Under some scenarios such as high speed trains, the service area may not be fully homogeneous along the rail track and multi connectivity involving NTN-based NG-RAN would enable to provide the targeted reliability.

A Hence a UE may be connected and served simultaneously by at least:
· One NTN-based NG-RAN and one terrestrial-based access (NR or EUTRA)
· One NTN-based NG-RAN and another NTN-based NG-RAN
As for terrestrial access, connectivity combining can occur for either the uplink or the downlink or both.


In case of dual multi Connectivity involving regenerative NTN-based NG-RAN satellite with on board gNB, setting up and maintaining Xn interfaces toward terrestrial gNBs over the feeder link would require all the corresponding traffic (CP and UP) to be transported over the SRI relevant to the satellite-hosted gNB. This may be a challenge.
It should be verified whether it is feasible to transport Xn over the SRI of the feeder link, taking also into consideration potential impacts of on board gNBs mobility.
The same gNB could serve NR cells via the terrestrial access network and via the satellite access network (e.g. with transparent payload on board the satellite).

END OF CHANGES
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