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Introduction
In RAN#97 meeting, a revised WID [1] on Rel-18 NTN enhancement was approved. However, the objectives on NR-NTN deployment in above 10 GHz bands seems stable enough at this stage as below.


The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.

The following covers the objectives for NR-NTN deployment in above 10 GHz bands. This work is expected to start after June 2022.

· Study and identify NTN example band: Analysis of regulations and adjacent channel co-existence scenarios. The example band shall be identified early in the WI. Additional bands can be introduced in a release-independent manner. [RAN4]
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified example band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands adjacent to the NTN band (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· [bookmark: _Hlk90540445]Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow. [RAN4]
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands [RAN4].
· [bookmark: _Hlk89787333]Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]
· Specify Rx/Tx requirements for satellite access node and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters chosen from the existing FR1 and FR2 sets. The following set of parameters to specify, but not necessarily limited to, are listed.as follows [RAN4]:
· time relationship related enhancement (e.g. K_offset)
· subcarrier spacing for different UL/DL signals/channels
· PRACH configuration index for FDD above 10 GHz.
In RAN4#104bis meeting, a WF [4] was approved with the following outcomes for exemplary band discussion.
Sub-topic 1-3: Frequency range
[see GTW Agreement 18/10/2022]
Following options can be considered as starting point for future RAN4 meetings for above 10GHz Band introduction 
· Option 1: the downlink frequency range 17.7-20.2 GHz, the uplink frequency range 27.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to FSS).
· Option 2: the downlink frequency range 19.7-20.2 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
· Option 3: the downlink frequency range 17.3-17.7 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (the DL part is out of frequency range of current harmonized Ka band)
· Option 4: define multi bands in this frequency range i.e. one band as option 1 and another band as option 2; and/or another band as option 3
· Other options not precluded 
The first prioritized objective for RAN4 is to identify the exemplary band early in this WI. Thus, we’d like to provide our views about this objective from regulation and WID perspective.
Discussion 
Referring to the latest work item [1], one sentence should be highlighted as below. 
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
There are two key terms, i.e. ESIM and NGSO. Referring to ITU Satellite issues [2]: ESIM is Earth Stations In Motion which is used to “address a complex challenge – how to provide reliable and high-bandwidth connectivity to what are – literally – moving targets. They provide broadband communications, including Internet services, on platforms in motion. There are currently three types of ESIMs: ESIM on board aircraft (aeronautical ESIM), ESIM on board ships (maritime ESIM) and ESIM on board land vehicles (land ESIM).” 
The second term is NGSO (Non Geostationary-satellite Orbit) which is specified in table 5-1 from ITU radio regulation as below.
[image: C:\Users\z00471447\AppData\Roaming\eSpace_Desktop\UserData\z00471447\imagefiles\3E9477E4-FE58-45BC-B2BD-7CED17ABD274.png]
Thus, according to the current WID, only ESIM scenarios for GSO (Geostationary-satellite Orbit) in ka band are considered for Rel-18 NTN enhancement WI.
Proposal 1: Only ESIM scenarios for GSO (Geostationary-satellite Orbit) in ka band are considered for Rel-18 NTN enhancement WI according to the current work item description.
Another issue is how to define the frequency range. The main objective is highlighted as below.
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
The exemplary RAN4 band may be a portion of or the entire harmonized Ka band. If we look at the latest ITU-R report [3] in WRC-19, only 17.7-19.7 GHz and 27.5-29.5 GHz is studied to do the operation of earth stations in motion communicating with geostationary space stations in the fixed-satellite service. And WRC-19 agreed on the regulatory and technical conditions under which the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS). It’s noted that three types of ESIM are Maritime ESIM (M-ESIM), Aeronautical ESIM (A-ESIM) and Land ESIM (L-ESIM). The regulatory requirements and interference scenarios are different among these three types of ESIM.
Observation 1: The entire harmonized Ka band 17.7-20.2 GHz (space-to-Earth) and 27.5-30 GHz (Earth-to-space) for deployment of ESIM doesn’t seem ready at all
Proposal 2: it’s recommended to discuss whether the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS) in Rel-18 NR NTN WI based on WRC-19 outcome.
Following options can be considered as starting point for future RAN4 meetings for above 10GHz Band introduction 
· Option 1: the downlink frequency range 17.7-20.2 GHz, the uplink frequency range 27.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to FSS).
· Option 2: the downlink frequency range 19.7-20.2 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (i.e. spectrum allocated by ITU to MSS and FSS).
· Option 3: the downlink frequency range 17.3-17.7 GHz, the uplink frequency range 29.5-30.0 GHz for NTN Ka-band definition (the DL part is out of frequency range of current harmonized Ka band)
· Option 4: define multi bands in this frequency range i.e. one band as option 1 and another band as option 2; and/or another band as option 3
· Other options not precluded 
The difference between option 1 and option 2 is whether MSS is allocated to the corresponding frequency range or not. The first question is whether the frequency range which is allocated to FSS can be specified in 3GPP or not. As we all know, 3GPP is a standard organization for international mobile telecommunication. It’s unclear whether the fixed service is covered by 3GPP. 
If the frequency range which is allocated to FSS can be considered by 3GPP. The second question is whether FSS and MSS will have some impacts on band definition or RF’s requirements. If FSS and MSS don’t have any differences from RAN4 perspective, we can go option 1 to specify one harmonized Ka band. If the RF requirements or applicable SAN classes are different for FSS scenario and MSS scenario, RAN4 may need to specify two bands, i.e. option 1 and option 2. Thus, the potential way forward for exemplary band issue is shown below.
Proposal 3: the potential way forward for exemplary ka band topic is proposed as below.
Understanding 1: the frequency range which is allocated to FSS can’t be specified in 3GPP
				RAN4 can only go option 2.
Understanding 2: the frequency range which is allocated to FSS can be specified in 3GPP. But if the RF requirements or applicable SAN classes are different for FSS scenario and MSS scenario, RAN4 may need to specify two bands, i.e. both option 1 and option 2. In addition, the specific scenarios should be clarified in the specification.
Understanding 3: the frequency range which is allocated to FSS can be specified in 3GPP. And FSS and MSS don’t have any differences from RAN4 perspective, we can go option 1 to specify one harmonized Ka band.
3 Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: Only ESIM scenarios for GSO (Geostationary-satellite Orbit) in ka band are considered for Rel-18 NTN enhancement WI according to the current work item description.
Observation 1: The entire harmonized Ka band 17.7-20.2 GHz (space-to-Earth) and 27.5-30 GHz (Earth-to-space) for deployment of ESIM doesn’t seem ready at all
Proposal 2: it’s recommended to discuss whether the frequency bands 17.7‑19.7 GHz (space-to-Earth) and 27.5-29.5 GHz (Earth-to-space) can be used by the three types of ESIM communicating with geostationary (GSO) space stations in the fixed-satellite service (FSS) in Rel-18 NR NTN WI based on WRC-19 outcome.
Proposal 3: the potential way forward for exemplary ka band topic is proposed as below.
Understanding 1: the frequency range which is allocated to FSS can’t be specified in 3GPP
				RAN4 can only go option 2.
Understanding 2: the frequency range which is allocated to FSS can be specified in 3GPP. But if the RF requirements or applicable SAN classes are different for FSS scenario and MSS scenario, 
RAN4 may need to specify two bands, i.e. both option 1 and option 2. In addition, the specific scenarios should be clarified in the specification.
Understanding 3: the frequency range which is allocated to FSS can be specified in 3GPP. And FSS and MSS don’t have any differences from RAN4 perspective, 
RAN4 can go option 1 to specify one harmonized Ka band.
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