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Introduction
Following the October e-mail discussions, the following potential objectives were identified for above 10GHz for the NTN WI:

The following assumptions are taken a baseline for this work:
· GEO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· 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
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The harmonized Ka band frequency range (17.7-20.2 and 27.5-30.0) as common across all regions will serve as reference

The following covers the objectives for NR-NTN deployment in above 10 GHz bands.

· Study and identify NTN bands: Analysis of regulations and adjacent channel co-existence scenarios [RAN4]
· Consider at least a portion of the Ka band as the example band, according to ITU allocation; identify which parts of the Ka band are suitable as 3GPP bands [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified part(s) of the Ka band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· 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 neither impact the existing specifications of nor cause degradation (in the sense of RAN4 co-existence studies) to present and future networks in 3GPP specified terrestrial bands. [RAN4]
· 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 BS and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters such as time relationship related enhancement (e.g. K_offset), subcarrier spacing for different UL/DL signals/channels, PRACH configuration index for FDD above 10 GHz. Introduction of new values for physical layer parameters (e.g., SCS for a given signal/channel) on top of already defined values is not in scope. [RAN1,RAN4]

In addition, some general assumptions were captured:

The work item aims at specifying enhancements for NG-RAN based NTN (non-terrestrial networks) according to the following assumptions [with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios]:

· [bookmark: _Hlk86389477]GEO and NGSO (LEO and MEO) with transparent payload.
· Earth fixed tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS capabilities
· Both “VSAT” devices with directive antenna (including fixed and moving platform mounted devices and commercial handset terminals (e.g. Power class 3) are supported in FR1
· Only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands.

Note: In Rel-17 WID, “VSAT” device with external antenna on moving platform is equivalent to a device that operate on platforms in motion, and this is referred to as ESIM.


[bookmark: _Ref178064866]Discussion
The note in the general assumptions clarifies that what is referred to as a mobile VSAT terminal in the WI objectives is the same thing as what is referred to as an Earth Station in Motion (ESIM) in other regulatory fora. The current objectives do not, however capture that within the regulatory context there exist three categories of ESIM: Airborne, Maritime and Land based [2]. Regulatory studies and decisions differ for these different classes of ESIM, and clearly co-existence scenarios will differ.  It is important that the 3GPP objectives reflect the different classes of ESIM accurately and clarify the objectives for each case.
Proposal 1: Objectives relating to ESIM should clearly refer to Airborne ESIM, Maritime ESIM and land based ESIM (A-ESIM, M-ESIM and L-ESIM).

Considering that there exists fixed VSAT and three types of ESIM deployment, the scope and workload involved in standardization are rather wide and should be carefully clarified.
In regard to ESIM, current regulations allow ESIM operation for GSO in the Ka band [2] – in other words, under the FSS allocation. With this in mind, the RAN4 scenarios should be for GSO ESIM deployments.
Proposal 2: Capture in the objectives that ESIM is for GSO deployment and capture in eventual specifications that the RAN4 requirements are derived on this basis.

Regulatory studies have established that airborne ESIM terminals should be operated above and below 3 km altitude, with specific PFD masks for each, in order to ensure no interference is caused to terrestrial networks [2, Annex 3]. Similarly, maritime ESIM should be operated at a distance >70km from the shore. Thus, the scope of RAN4 work for setting requirements for airborne and maritime ESIM should be based on a corresponding assumption of an altitude or distance separation from TN. The assumption used for setting the requirements should be captured in the specification. (This is similar to the principle used for e.g., the BS specifications, in which it is stated that the requirements for a particular BS class have been derived assuming a particular corresponding deployment scenario).
Proposal 3: For airborne and maritime ESIM, capture in the objectives that a large geographical separation from the TN is assumed (by means of minimum altitude or distance to land). Capture the assumed deployment scenario for which requirements are derived in the technical specification.

Note that the altitude condition is given by the following pfd masks: 
3.1 When within line-of-sight of the territory of an administration, and above an altitude of 3 km, the maximum pfd produced at the surface of the Earth on the territory of an administration by emissions from a single aeronautical ESIM shall not exceed:
pfd(θ) = −124.7 (dB(W/(m2 in 14 MHz))) for 0° ≤ θ ≤ 0.01°
pfd(θ) = −120.9 + 1.9 ∙ logθ (dB(W/( m2 in 14 MHz))) for 0.01° < θ ≤ 0.3°
pfd(θ) = −116.2 + 11 ∙ logθ (dB(W/( m2 in 14 MHz))) for 0.3° < θ ≤ 1°
pfd(θ) = −116.2 + 18 ∙ logθ (dB(W/( m2 in 14 MHz))) for 1° < θ ≤ 2°
pfd(θ) = −117.9 + 23.7 ∙ logθ (dB(W/( m2 in 14 MHz))) for 2° < θ ≤ 8°
pfd(θ) = −96.5 (dB(W/( m2 in 14 MHz))) for 8° < θ ≤ 90.0°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).
3.2 When within line-of-sight of the territory of an administration, and up to an altitude of 3 km, the maximum pfd produced at the surface of the Earth on the territory of an administration by emissions from a single aeronautical ESIM shall not exceed:
pfd(θ) = −136.2 (dB(W/( m2 in 1 MHz))) for 0° ≤ θ ≤ 0.01°
pfd(θ) = −132.4 + 1.9 ∙ logθ (dB(W/( m2 in 1 MHz))) for 0.01° < θ ≤ 0.3°
pfd(θ) = −127.7 + 11 ∙ logθ (dB(W/( m2 in 1 MHz))) for 0.3° < θ ≤ 1°
pfd(θ) = −127.7 + 18 ∙ logθ (dB(W/( m2 in 1 MHz))) for 1° < θ ≤ 12.4°
pfd(θ) = −108 (dB(W/( m2 in 1 MHz))) for 12.4° < θ ≤ 90°
where θ is the angle of arrival of the radio-frequency wave (degrees above the horizon).

For L-ESIM, the deployment scenario needs to be further clarified, but for now, the regulation (RES 169 – WRC-19) indicates that all GSO FSS ESIM operations are under a no-interference, no-protection (NINP) clause. The geographical separation of 70 km from shoreline for M-ESIM and altitude condition for A-ESIM denote the no-interference criteria to be followed. Co-existence scenarios will differ from other types of TN coexistence and should be studied.
Proposal 4: Appropriate deployment scenarios for L-ESIM need to be agreed taking into account the condition of no interference towards terrestrial networks. Co-existence scenario will differ from TN.
Note that L-ESIM, as per RES 169, can operate if they do not cause ‘unacceptable interference’ to terrestrial services in neighboring countries (resolves 1.2.3). In Canada, L-ESIM are not yet permitted (though M-ESIM and L-ESIM are - see [5] for “Decisions” after clause 42). 

Regarding other types of non-mobile VSAT, co-existence scenarios will also differ from TN co-existence and are likely to differ from ESIM.
Proposal 5: Capture that non-mobile VSAT co-existence scenarios will also differ from TN-co-existence and from ESIM.

Conclusion
The following proposals are made:
Proposal 1: Objectives relating to ESIM should clearly refer to Airborne ESIM, Maritime ESIM and land based ESIM (A-ESIM, M-ESIM and L-ESIM).
Proposal 2: Capture in the objectives that ESIM is for GSO deployment and capture in eventual specifications that the RAN4 requirements are derived on this basis.
Proposal 3: For airborne and maritime ESIM, capture in the objectives that a large geographical separation from the TN is assumed (by means of minimum altitude or distance to land). Capture the assumed deployment scenario for which requirements are derived in the technical specification.
Proposal 4: Appropriate deployment scenarios for L-ESIM need to be agreed taking into account the condition of no interference towards terrestrial networks. Co-existence scenario will differ from TN.
Proposal 5: Capture that non-mobile VSAT co-existence scenarios will also differ from TN-co-existence and from ESIM.

Based on these proposals, the eventual objectives are proposed to be modified as follows:

-----------------------------------------------------------------------------------------------------------------------------------------------
The work item aims at specifying enhancements for NG-RAN based NTN (non-terrestrial networks) according to the following assumptions [with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios]:

· GEO GSO and NGSO (LEO and MEO) with transparent payload.
· Earth fixed tracking area. Earth fixed & Earth moving cells for NGSO
· FDD mode
· UEs with GNSS capabilities
· Both “VSAT” devices with directive antenna (including fixed and moving platform mounted devices and commercial handset terminals (e.g. Power class 3) are supported in FR1
· Only “VSAT” devices with directive antenna (including fixed and moving platform mounted devices) are supported in above 10 GHz bands.

Note: In Rel-17 WID, “VSAT” device with external antenna on moving platform is equivalent to a device that operate on platforms in motion, and this is referred to as ESIM. Three types of ESIM terminal/operation are differentiated in regulation: Airborne ESIM, Maritime ESIM and Land ESIM.


-----------------------------------------------------------------------------------------------------------------------------------------------

The following assumptions are taken as baseline for this work:
· GEO GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· NGSO is not applicable for ESIM scenarios in Ka band
· 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.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The harmonized Ka band frequency range (17.7-20.2 and 27.5-30.0) as common across all regions will serve as reference

The following covers the objectives for NR-NTN deployment in above 10 GHz bands.

· Study and identify NTN bands: Analysis of regulations and adjacent channel co-existence scenarios [RAN4]
· Consider at least a portion of the Ka band as the example band, according to ITU allocation; identify which parts of the Ka band are suitable as 3GPP bands [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified part(s) of the Ka band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· For airborne and maritime ESIM terminals and scenarios, a large geographical separation to TN is assumed. This assumption shall be captured in the specification [RAN4].
· For land based ESIM scenarios and terminals, appropriate co-existence scenarios need to be identified taking into account the regulatory condition of no interference towards terrestrial networks [RAN4]. The assumed scenarios need to be captured in the specification.
· For non-mobile VSAT, appropriate co-existence scenarios need to be identified [RAN4].
· 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 neither impact the existing specifications of nor cause degradation (in the sense of RAN4 co-existence studies) to present and future networks in 3GPP specified terrestrial bands. [RAN4]
· 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 BS and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters such as time relationship related enhancement (e.g. K_offset), subcarrier spacing for different UL/DL signals/channels, PRACH configuration index for FDD above 10 GHz. Introduction of new values for physical layer parameters (e.g., SCS for a given signal/channel) on top of already defined values is not in scope. [RAN1,RAN4]

-----------------------------------------------------------------------------------------------------------------------------------------------


[bookmark: _In-sequence_SDU_delivery]References
Satellite issues: Earth stations in motion (ESIM) (itu.int)
Resolution 169, World Radio Conference 2019, “Use of the frequency bands 17.7-19.7 GHz and 27.5-29.5 GHz by earth stations in motion communicating with geostationary space stations in the fixed-satellite service”
ITU-R Report S.2462 “Operation of earth stations in motion communicating with geostationary space stations in the fixed-satellite service allocations at 17.7-19.7 GHz and 27.5-29.5 GHz”
“Sharing and compatibility between earth stations in motion operating with geostationary FSS networks and [current and planned] stations of the MS in the frequency band 27.5-29.5 GHz” WRC15 preliminary draft report
Decision on Releasing Millimetre Wave Spectrum to Support 5G - Spectrum management and telecommunications – ISED, Canada

	1/2	
