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1. Introduction
The NTN WI, as presented in [1], includes the following objectives related to NTN deployment in above 10GHz bands:
	4.1.2	NR-NTN deployment in above 10 GHz bands

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 this contribution we present further considerations for the introduction of NTN deployment in above 10 GHz bands. 
2. Discussion
Main challenges with the introduction of NTN deployment in above 10 GHz bands
During previous RAN4 meetings progress have been made on FR1 bands for NTN deployment. However, for FR2 work were postponed at RAN#92 and RAN#93 to prioritize fundamental NTN support. At RAN#96 a new WI was approved including a specific objective for NTN deployment in above 10 GHz bands.
The hesitation with introduction of NTN deployment in above 10 GHz bands are due to multiple aspects:
1. Currently there are no NR FR2 bands already defined corresponding to ITU defined bands for IMT NTN deployments. 

2. ITU defined bands/frequency ranges for IMT NTN deployments suggested for “FR2” NR NTN bands either fully or partially falling in the 7-24 GHz frequency range for which a RAN4 a study-item (SI) have been concluded. However, the SI concluded without any decision on how to split its relation to the FR1 and FR2 range. There have been no Work-Item (WI) approved by 3GPP RAN addressing this issue. Hence, there are no baseline specification for this frequency range currently in RAN4.

3. Of the existing NR FR2 bands in e.g., TS 38.101-2, all are of the time division multiplexed (TDD) type. Satellite based NTN operation are mainly utilizing frequency division multiplex (FDD) systems. Hence, if a FR2 FDD band shall be defined all RAN4 requirements related to FDD FR2 operation are missing in the RAN4 specification.    
Almost all of these aspects have been taken into account when formulating the objectives of the NTN enhancements WI.
Due to the aspects above the definition of a new NTN band above 10GHz have been extensively discussed within both RAN and RAN4. At the latest RAN4#105 meeting the following agreements were reached as captured in the WF [2]:
Agreements:  
· FSS spectrum should be included in 3GPP band definition for the purpose of enabling moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]
· Define several NTN Ka-bands to address the diversity of spectrum allocation by national regulators, RAN4 should consider specifying several “NTN Ka-bands”
· To address additional regional specific requirements, NS can be considered as one possible solution.
· Other candidate solutions not precluded
Note: FFS in above refers to the ITU term for “Fixed-Satellite Service”.



Frequency range for NTN deployment in above 10 GHz bands
Currently the 3GPP specification defines the frequency ranges as below.
38.101-2 - Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	FR2-1
	24250 MHz – 52600 MHz

	
	FR2-2
	52600 MHz – 71000 MHz



As seen from above there are no definition of the frequency range 7125 MHz to 24250 MHz (i.e., 7-24 GHz) meaning there are no fundamental requirements captured in any of the 3GPP standards for this part of the spectrum. 
 Observation 1:	There is no definition of the frequency range 7125 MHz to 24250 MHz (i.e., 7-24 GHz).
As mentioned there have already been a RAN4 SI on the 7-24 GHz frequency range. This SI did not conclude on how to define this range and also not if parts of it could be included to the existing frequency ranges (i.e., FR1 or FR2). The NTN WID also clearly mentions that “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”, meaning any decisions related to a new band above 10 GHz shall only be applicable for NTN deployments.
This RAN agreement shall be respected in RAN4.
Observation 2:	Per RAN and RAN4 agreement a new band above 10 GHz shall only be applicable for NTN deployments and have no impact to FR1 and/or FR2 definition(s), nor automatically apply to future terrestrial bands defined in this frequency region.
Since this means there shall be no change to the Definition of frequency ranges in the specification there is a need to discuss how to capture potential support for a NTN band above 10 GHz. 
NTN frequency band above 10GHz candidates
As stated in the WID RAN4 are to consider the “Ka band” as a reference band for the development of a NTN band above 10 GHz. The “Ka band” refers to the frequency range 17.3 to 31.0 GHz. For 3GPP RAN4 work this range needs to be further down scoped as also mentioned in the WID.
At RAN4#104bis it was agreed to consider as starting point for future RAN4 meetings for above 10GHz Band introduction the following options:
· 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
When considering available regulations and the relation to existing bands, especially in FR2, Option 1 – is to our understanding often used for so-called High Throughput Satellites (HTS). The main deployments are GSO. The frequency range is large and subject to multiple regional and country-based restrictions. Option 2 – is to our understanding often used for so-called High-Density Fixed-Satellite Service (HDFSS). The main deployments are GSO but both MSS and FSS is allowed in the range. A benefit of this frequency range is that it is globally allocated on a primary basis in the ITU RR. It can also be noted that option 2 does not have any overlap with existing FR2 bands defined in 38.101-2. Option 3 – it to our understanding not yet available per regulations.
When considering the agreement made at RAN4#105 it is clear that RAN4 intends to define multiple bands to cover the range referred to as the “Ka band”. These bands should consider available regulations.
Observation 3:	RAN4 intends to define multiple bands to cover the “Ka band” range considering available regulations.
A question is then how to progress the work, meaning which band to start with. From the reasoning presented earlier we are of the opinion that Option 2, i.e., a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz should be considered for the first NTN band above 10 GHz.
Proposal 1:	RAN4 shall considered for the first NTN band above 10 GHz a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz.
As also commented during previous meetings there is no intention to preclude any bands allowed by regulations and requested by operators. However, we believe we need to down scope and simplify in order to complete the WI according to schedule. When time becomes available or at any later stage additional NTN bands can be added per normal RAN4 procedures based on operator requests.
Observation 4:	Addition of NTN NR bands shall be operator driven.
3. Conclusion
This contribution discusses aspects related to NTN and has the following proposal and observations:
Observation 1:	There is no definition of the frequency range 7125 MHz to 24250 MHz (i.e., 7-24 GHz).
Observation 2:	Per RAN and RAN4 agreement a new band above 10 GHz shall only be applicable for NTN deployments and have no impact to FR1 and/or FR2 definition(s), nor automatically apply to future terrestrial bands defined in this frequency region.
Observation 3:	RAN4 intends to define multiple bands to cover the “Ka band” range considering available regulations.
Proposal 1:	RAN4 shall considered for the first NTN band above 10 GHz a downlink frequency range of 19.7-20.2 GHz and a uplink frequency range of 29.5-30.0 GHz.
Observation 4:	Addition of NTN NR bands shall be operator driven.
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