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Discussion
1
Introduction
An NTN involves varying propagation delays based on the type of the NTN platform such as ultra-short delays in case of a HAPS, short delays for a LEO satellite, medium delays for a MEO satellite, and long delays for a GEO satellite. Furthermore, NGSO satellites such as LEO satellites may have cross-links (i.e., Inter Satellite Links or ISLs), adding more delays. 

An NTN may not be able to meet match the performance of a TN for many different services. Hence, it is important to have flexible and relaxed QoS in the NTN. To support many types of services in an NTN, an operator may want to offer services with more relaxed QoS requirements for an NTN compared to a TN. For example, low-resolution videos or reduced-quality voice calls could be offered by an NTN.
The 3GPP separates NTN into NR-NTN and IoT-NTN [3][4]:

· NR-NTN for enhanced mobile broadband (eMBB) part of 5G, focusing on coverage and outdoor applications.

· IoT-NTN for machine type communications (MTC/mMTC) part of 5G, focusing on IoT technologies such as NB-IoT, LTE-M, or 5G RedCap in long-term satellite connectivity scenarios. Power consumption is especially important for low-power IoT devices, and the ability of such devices to close the link is also important.
The latter is out of scope of this contribution.
To accommodate long propagation delays in a GEO-based NTN, the 3GPP introduced a new 5QI (5G QoS Indicator) in Release 17 [2]. This new 5QI=10 has the priority level of 90, the PDB of 1100 ms, and the PER of 10-6. This 5QI is intended for applications such as video with buffered streaming) and TCP-based applications (e.g. WWW, e-mail, chat, ftp, p2p file sharing, and progressive video). No other QoS related enhancements were made for the NTN in Release 17 or 18.
Section 2 describes potential QoS enhancements for the NTN and the need for a messaging system and associated geofence in an NTN for emergency alerts. Section 3 summarizes the key findings.

2
Candidate QoS Enhancements
The NSC submitted a contribution on potential NTN enhancements for R19 to the R19 RAN workshop held in June 2023 [1]. The concept of Flexible and Relaxed QoS (FRQ) for the NTN was introduced in [1]. The FRQ aims to provide flexibility to service providers to offer diverse services with suitable QoS via the NTN without increasing the number of 5QIs. 
Flexible and Relaxed QoS
FRQ utilizes the existing 5QIs as baseline and introduces scaling factors for suitable parameters of a given 5QI such as the Packet Error Rate (PER) and the packet delay. In one simple implementation, the following formula can be used to determine the value of a QoS parameter for the NTN.
NTN QoS Parameter Value= X* TN QoS Parameter Value.
Eq. (1) 

In Eq. (1), X is a scaling factor that can be less than or greater than one depending upon the TN QoS parameter and its default value.
For example, the NTN can allow a higher PER than the TN by choosing X >1 such as 2. In ither words, Eq. (1) can be expressed as Eq. (2) below for the PER.

NTN PER = X* TN PER.




Eq. (2)

where PER is  the PER for a TN. If X is set to 2 for the NTN and the TN PER is 1%, the relaxed PER for the NTN is 2%.

While Eq. (2) gives an example of the PER as a QoS parameter, other QoS parameters can be selected and used in Eq. (1). A suitable range of scaling factors (i.e., X in the example above) can be defined and configured by a service provider to meet the target QoS for their planned services.
The FRQ has implications on the RAN. For example, suitable CQI tables may be needed. Furthermore, the 5GC and the NG-RAN would need to exchange updated QoS information. We note that some services may be offered by the TN only, some services may be uniquely supported by the NTN only, and some services may be offered by both the TN and the NTN although at different levels of QoS.
Observation O1. The NTN’s unique characteristics such as relatively long delays compared to the TN places a constraint on services that can be offered by the NTN. Furthermore, the NTN has fewer resources available per user due to larger cells and challenging radio environments.
Proposal P1. RAN and SA to investigate different methods to enable more flexible and more relaxed QoS in the NTN to enable operators to offer more services with relaxed QoS compared to a TN without increasing the number of 5QIs.

Geofencing and Delivery Platforms for Emergency Alerts

The FCC is contemplating the use of an NTN to send message alerts, where satellite service provider can issue alerts to users in a target geographic area even when a TN is unavailable (e.g., damaged or destroyed TN infrastructure). In such cases, creation of a geofence would be helpful. Furthermore, some alerts may be for a certain group of UEs (e.g., Public Safety personnel) and not all UEs. Suitable areas can be defined to create a geofence for the NTN for such message alerts considering unique characteristics of NTN cells. Furthermore, suitable network architecture enhancements and System Information enhancements are needed to interface FEMA systems that generate message alerts. The message alerts should be coordinated such that the same system architecture can be used for both the TN and the NTN. Another example use case for selected UEs is enterprise UEs. 
Observation O2. There is a need to send message alerts in a standardized manner to facilitate the delivery of message alerts by the NTN service providers as well as TN service providers. Furthermore, some alerts are applicable to only a subset of UEs and not all UEs. 
Proposal P2. Study architectural and System Information enhancements to facilitate delivery of message alerts in an NTN by establishing a suitable geofence. Delivery should be supported for all UEs or selected UEs. 

3. Summary

Key observations and proposals are summarized below.
Observation O1. The NTN’s unique characteristics such as relatively long delays compared to the TN places a constraint on services that can be offered by the NTN. Furthermore, the NTN has fewer resources available per user due to larger cells and challenging radio environments.

Proposal P1. RAN and SA to investigate different methods to enable more flexible and more relaxed QoS in the NTN to enable operators to offer more services with relaxed QoS compared to a TN without increasing the number of 5QIs.

Observation O2. There is a need to send message alerts in a standardized manner to facilitate the delivery of message alerts by the NTN service providers as well as TN service providers. Furthermore, some alerts are applicable to only a subset of UEs and not all UEs. 

Proposal P2. Study architectural and System Information enhancements to facilitate delivery of message alerts in an NTN by establishing a suitable geofence. Delivery should be supported for all UEs or selected UEs. 
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