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1	Introduction
A Rel-19 Work Item for defining Phase 3 enhancements to Non-Terrestrial Networks (NTN) was approved at RAN#102, and then revised at RAN#103 [1]. One of the associated objectives was the following:
	3. Specify signaling of the intended service area of a broadcast service (e.g. MBS broadcast) via NR NTN [RAN2, RAN3]
· Specify SIB signaling to indicate the intended service area in case the satellite footprint covers a larger area. [RAN2]
· Specify the necessary signaling between CN and NG-RAN. [RAN3]



For NR NTN, MBS provides advantages compared to TN in terms of coverage and potential resource optimization.
This document provides some thoughts and proposals on MBS in NTN Rel-19.

2	Discussion

2.1	Ubiquitous coverage for e.g. digital radio
Digital radio is one of the services that could make use of MBS Rel-19 NTN. This brings the need for ubiquitous coverage with low data rates. 
Observation 1: One use case for MBS Rel-19 NTN is ubiquitous coverage with low data rates, e.g. to fulfil digital radio.

2.2	Service continuity
Service continuity is an important requirement for MBS Rel-19 NTN. This includes ensuring that the service remains available when the visible satellite changes.
In addition, at RAN2-125bis meeting, the following was agreed in 4 below (other agreements were removed for concision):
RAN2-125bis agreements:
1-3.  (…)
4. The intended service area can cover the area of more than one NTN cells (or portions thereof)
5-6. (...)

Therefore, it is important to also consider service continuity where the UE changes cell within the service area.


Observation 2: Service continuity is an important requirement for MBS Rel-19 NTN. This includes ensuring that the service remains available when the visible satellite changes and also ensuring service continuity when the UE changes cell within the service area.

At the RAN2-125bis meeting, some companies mentioned that Satellite movement in NSGO deployments could cause the cell(s) serving a service area to constantly change, for example in [2]. This appears to be validated by the RAN2-125bis agreement 1 below, where it was agreed to not restrict the work to any satellite constellation type:
RAN2-125bis agreements:
1. For MBS broadcast service we don’t restrict the work to any satellite constellation type
2-6. (…)

In addition, it was mentioned at RAN2-125-bis that if there is a need to support earth-moving cells where a gNB coming into an MBS service area dynamically receives/releases Broadcast Session, there would be a need to define network signalling for the cell identifiers associated with the MBS service area to change over time, with associated RAN3 signalling impact. See for example [3].
The position of the satellite is known in advance. Therefore, to avoid S1 or X2 over-signalling and associated resource impact, one way to achieve this would be to use configurations planned in advance. The cell identifiers / service area association configuration may be configured in advance, and become active or inactive with time. 

Observation 3: For earth-moving satellites, which are under the scope of RAN2-125bis agreements, the service area, or cell identifiers – service area association, may change constantly over time.

Observation 4: For earth moving satellites, to avoid frequent network signalling, one way to solve the frequent change of service area and cell identifiers – service area association change would be to use configurations planned in advance, where the cell identifiers / service area association may be configured in advance, and become active or inactive with time.

Proposal 1: For earth moving satellites, to avoid frequent network signalling, configurations planned in advance are used, where the cell identifiers / service area association is configured in advance, and become active or inactive with time.

Proposal 2: RAN2 to send an LS to RAN3 about necessary change required to update the cell identifiers / service area association. This makes use of configurations planned in advance are used, where the cell identifiers / service area association is configured in advance, and become active or inactive with time.



2.3	Service area content delivery
At RAN2-125bis meeting, the service area and associated content delivery was discussed. From [4], the following scenarios were discussed:
S1: The service area is a portion of an NTN cell, and the Content of the service can only be received within the service area (e.g. broadcast via a dedicated beam(s) ).

S2: The service area is a portion of an NTN cell, but the content of the service can be received within the whole cell.

S3: The intended service area consists of a list of NTN cell(s)/tracking area(s).

A part of this discussion was partially solved with the RAN2-125 bis agreements 3 and 4 below:

RAN2-125bis agreements:
1-2 (…)
2. We will cover at least the case where the indicated intended service area covers a portion of a NTN cell
3. The intended service area can cover the area of more than one NTN cells (or portions thereof)
5-6 (...)

There is still, however, an open issue, as concluded below from RAN2-125-bis: 
Can discuss next time whether the broadcast transmission can be limited to the intended service area only (i.e. no transmission happens outside of the intended serive area)

We need to make the distinction between the transmission and the reception. From the transmitter viewpoint, it appears that precluding the transmission outside of the intended service area would increase complexity of the solution. From the receiver viewpoint, while power consumption optimizations for UEs currently outside of the intended service area are not precluded, it shall be possible for the UE to join the service even if the UE is outside of the intended service area.

Observation 5: We need to make the distinction between the transmission and the reception:
- For the transmission, preventing it outside of the intended service area would increase complexity of the solution.
- For the reception, while power consumption optimizations for UEs currently outside of the intended service area are not precluded, it shall be possible for the UE to join the service if it is in the corresponding transmitted service area.

Proposal 3: With regards to the service area and content delivery, agree on the following:

- The transmission is not restricted outside of the intended service area.
- It is possible for a UE to join a new service area if in the corresponding transmitted service area.
- Power optimizations for a UE currently not part of a service area are not precluded.    

3	Conclusion
In this document the following observations and proposals have been made:
Observation 1: One use case for MBS Rel-19 NTN is ubiquitous coverage with low data rates, e.g. to fulfil digital radio.
Observation 2: Service continuity is an important requirement for MBS Rel-19 NTN. This includes ensuring that the service remains available when the visible satellite changes and also ensuring service continuity when the UE changes cell within the service area.
Observation 3: For earth-moving satellites, which are under the scope of RAN2-125bis agreements, the service area, or cell identifiers – service area association, may change constantly over time.

Observation 4: For earth moving satellites, to avoid frequent network signalling, one way to solve the frequent change of service area and cell identifiers – service area association change would be to use configurations planned in advance, where the cell identifiers / service area association may be configured in advance, and become active or inactive with time.

Proposal 1: For earth moving satellites, to avoid frequent network signalling, configurations planned in advance are used, where the cell identifiers / service area association is configured in advance, and become active or inactive with time.

Proposal 2: RAN2 to send an LS to RAN3 about necessary change required to update the cell identifiers / service area association. This makes use of configurations planned in advance are used, where the cell identifiers / service area association is configured in advance, and become active or inactive with time.

Observation 5: We need to make the distinction between the transmission and the reception:
- For the transmission, preventing it outside of the intended service area would increase complexity of the solution.
- For the reception, while power consumption optimizations for UEs currently outside of the intended service area are not precluded, it shall be possible for the UE to join the service if it is in the corresponding transmitted service area.

Proposal 3: With regards to the service area and content delivery, agree on the following:

- The transmission is not restricted outside of the intended service area.
- It is possible for a UE to join a new service area if in the corresponding transmitted service area.
- Power optimizations for a UE currently not part of a service area are not precluded.    





References
[1] [bookmark: _Ref161771711]RP-240775 Revised WID: Non-Terrestrial Networks (NTN) for NR Phase 3 3GPP TSG RAN Meeting #103 Maastricht, The Netherlands, March 18-22, 2024
[2] R2-2403320, RAN2-125bis meeting, “Support for broadcast service in non-terrestrial networks”, InterDigital.
[3] R2-2403306, RAN2-125bis meeting, “On MBS Service Area Signalling in Rel-19 NTN”, Nokia.
[4] R2-2402355, RAN2-125bis meeting, “Discussion on support of broadcast service via NR NTN”, CATT, China Broadnet.




