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Introduction
One of the objectives in the Rel-18 NTN enhancements work item [1] is to study and identify an NTN example band in the > 10 GHz frequency range.  The satellite harmonized Ka band should be considered as a reference, but the example RAN4 band may be a portion of or the entire harmonized Ka band.  Identification of an example band for which technical studies can then be undertaken has proven to be non-trivial.  In this contribution, we take a more pragmatic approach to enable completion of the work item and provide additional thoughts on the possibility to identify a single Ka band in the context of this work item.
Discussion
Work plan
The Rel-18 NTN enhancements work item [1] includes an objective to study and identify an NTN example band in the > 10 GHz frequency range.  The WID further states “The example band shall be identified early in the WI”.  The completion of the core part of the band and associated requirements is intended to be completed at RAN #102 in December 2023.  The approved work plan [2] for the core part of the > 10 GHz frequency range is shown below.
Core part
	Meetings
	Objectives

	October 2022, RAN4#104-bis
	RF (0.5TU):
· Discuss example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Study implications of FDD operation in FR2 and derive requirements for the to be identified example band appropriately.
· Discuss coexistence study scenarios to be considered and related simulations assumptions.

	November 2022, RAN4#105
	RF (0.5TU):
· Further discuss example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Further study implications of FDD operation in FR2 and derive requirements for the to be identified example band appropriately.
· Further discuss coexistence study scenarios to be considered and related simulations assumptions.

	February 2023, RAN4#106
	RF (1TU):
· Define example band for NTN enhancement study according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations.
· Define requirements of FDD operation in FR2 for the identified example band appropriately.
· Agree on coexistence study scenarios to be considered and related simulations assumptions.
· Early discussion on calibration of simulations for coexistence study scenarios
· Discuss Rx/Tx requirements for satellite access node and different VSAT UE class.
· Discuss values for physical layer parameters for RF

RRM/Demod (0.1TU):
· Discuss demoduration requirements and assumptions
· Discuss RRM core requirements
· Discuss values for physical layer parameters for RRM/Demod
· Discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.

	April 2023, RAN4#106-bis
	RF (1TU):
· Discussion on simulation results for coexistence study scenarios
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class.
· Further discuss values for physical layer parameters for RF

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further discuss values for physical layer parameters for RRM/Demod
· Further discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.

	May 2023, RAN4#107
	RF (1TU):
· Align on simulation results for coexistence study scenarios
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class and align on simulation results
· Start drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions and align on simulation results
· Further discuss RRM core requirements
· Identify values for physical layer parameters for RRM/Demod
· Further discuss if there is any specific requirement associated to the exemplary bands agreed by RF group as well as the necessary simulations if any.
· Start drafting of CRs

	August 2023, RAN4#108
	RF (1TU):
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class
· Further drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further drafting of CRs

	October 2023, RAN4#108-bis
	RF (1TU):
· Further discuss Rx/Tx requirements for satellite access node and different VSAT UE class
· Further drafting of CRs

RRM/Demod (0.3TU):
· Further discuss demoduration requirements and assumptions
· Further discuss RRM core requirements
· Further drafting of CRs

	November 2023, RAN4#109
	RF (1TU):
· Agree on Rx/Tx requirements for satellite access node and different VSAT UE class
· Endorse CRs

RRM/Demod (0.3TU):
· Agree on RRM core requirement
· Finalize demodulation requirements and assumptions
· Endorse CRs



From the work plan, it can be seen that the example band plan is expected to be agreed in this meeting.  It is important to meet this milestone since there is a significant amount of work remaining to define the associated requirements in  only six working group meetings.  
Observation:  In order to meet the work plan and work item completion time, it is necessary to agree to the example band plan in this meeting.
Bands n510, n511, and n512
Possible band plans were presented in [3] with the following two proposals for uplink and downlink
Proposal 1: For the Ka-band Uplink NTN band definition, consider the following options:
· Option 1: Define one NTN band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz, with specific Network Signaling (NS) to address regional-specific requirements and restrictions. 
· Option 2: Define three NTN bands for Ka-band Uplink. 
· [bookmark: _Hlk118721468]One band covering the full harmonized Ka-band earth-to-space range of 27.5-30.0 GHz applicable for Region 1, Region 3 and Region 2 countries except the United States 
· Additional two bands for the US market, and countries deploying the same assignments:
· one for the 27.5-28.35 GHz range, 
· one for the 28.35-30.0 GHz range. 
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Figure: Example of Proposal 1 - Option 2

Proposal 2: For the Ka-band Downlink NTN band definition, define one NTN band covering the full harmonized Ka-band space-to-earth range of 17.7-20.2 GHz for Regions 1, 2 and 3.
In fact, there was agreement [4] to define multiple NTN Ka-bands
· Define several NTN Ka-bands to address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”
The motivation for defining several bands and in particular the proposal for Band n510 and n511 is the overlap of the full Ka frequency range with terrestrial allocations in the US.  It was observed in [5] that the 27.5 – 28.35 GHz frequency range has been allocated by the US FCC for mobile broadband excluding the range in subsequent rulemakings for GSO and NGSO satellite operation in the Ka band.  Thus, Band n511 could be deployed for NTN instead of Band n512 to avoid 27.5 – 28.35 GHz in the US and other countries with the same assignments.  
Closer inspection of FCC Part 25, however, reveals that 27.5 – 28.35 GHz is not actually precluded for satellite usage but rather is regulated as also commented in [3].  In clause 25.136 Earth Stations in the 24.75-25.25 GHz, 27.5-28.35 GHz, 37.5-40 GHz, 47.2-48.2 GHz and 50.4-51.4 GHz bands it is stated “an applicant for a license for a transmitting earth station in the 27.5-28.35 GHz band that meets one of the following criteria may be authorized to operate without providing interference protection to stations in the Upper Microwave Flexible Use Service”.  The statement is then followed by a number of conditions for which an earth station could operate in this band without the requirement to provide interference protection to UMFUS.  One of those conditions is in the event that the FSS licensee also holds the relevant UMFUS license in the area where the earth station is generating a PFD in excess of the limit.  In other words, the possibility exists for a terrestrial operator holding a license for terrestrial operation in Band n261 (27.5 – 28.35 GHz) to also provide satellite service or partner with a satellite provider over the same spectrum in the same geographical area.  Seeing the potential benefit of this possibility, 3GPP should not exclude the 27.5 – 28.35 GHz frequency range in its band definition even for the US.  According to the band plan proposals above, US satellite operation in 27.5 – 28.35 GHz could be enabled by either Band n510 or Band n512.  
Observation:  NTN operation in the US in the frequency range from 27.5 – 28.35 GHz can be enabled by either Band n510 or Band n512.  Usage of Band n511 would exclude this range which may then preclude possible deployment options even for US terrestrial operators and their partners.

Given the above observation, it is suggested to deprioritize Band n511.  If the two remaining bands are then n510 and n512, it is suggested to prioritize Band n512 since it also covers the Band n510 frequency range.  If there is time remaining in the work item and interest, Band n510 and n511 can still be within the scope of the work item.  Otherwise, they can be proposed for follow-on work in a separate work item since the WID already states that other bands can be introduced in a band independent manner.
Proposal:  Prioritize Band n512 in this work item.  Band n510 and n511 can be considered in this work item if time remains; otherwise, they can be proposed in a follow-on work item in a release independent manner.
Technical requirements
The UE RF requirements are divided among those that are general and those that are band-specific.  The band specific requirements such as emissions or PFD are tied to regulations for a particular band and may be indicated by NS, particularly if the band might be used in different countries with different regulations.  It is suggested that Band n512 or in fact, any of the NTN bands may be defined this way.  Moreover, NS requirements can be added after the initial band definition, though this may introduce compatibility challenges for legacy UE’s unable to be upgraded to support the new NS.  In addition to the band specific requirements, there are a number of general requirements that are independent of band.  In fact, a majority of the work for NTN enhancements may be general in nature.  For example, assumptions and applicability of requirements for the UE was discussed in [6] without much progress.  It is therefore suggested to focus on the general requirements rather than the band specific requirements of Bands n512, n510, and n511.  It is likely that the general requirements are needed first to establish a baseline before the band specific requirements can be evaluated in earnest.  For example, without a common understanding of the UE architecture, filtering capability, power class and output power, spatial directivity, tracking ability, it is difficult to embark on a meaningful study of emissions and PFD for example.
Proposal:  Focus on general requirements first before tackling the band specific requirements.
Conclusion
It is well understood that the Rel-18 NTN enhancements work item is large and requires a significant amount of technical work.  The work plan is necessarily aggressive in order to meet the completion deadline of December 2023.  Yet, most of the discussion so far has been centered around the details of a band plan in the Ka frequency range.  There are varying opinions on the exact band plan, for which country the band should be applicable, regulatory requirements, etc.  While these are certainly relevant and important aspects to be resolved, when taken in context of the entire work item, it is suggested that an example band plan is selected to offer the greatest flexibility and opportunity for deployment.  In that sense, it is further observed that the overlap with terrestrial band n261 may actually represent an opportunity that should not be precluded.  Hence, it is proposed that a single Ka band is defined as the example band in this work item consisting of the entire range 27.5 – 30 GHz UL / 17.7 – 20.2 GHz DL.  It is further proposed to de-emphasize the band specific aspects for the moment so that more attention can be applied to the general requirements.  Common assumptions and understanding on general aspects are likely needed before much progress can be made on band-specific requirements anyways.  In summary, the following observations and proposals have been presented with the aim to progress the work towards on-time completion
Observation:  In order to meet the work plan and work item completion time, it is necessary to agree to the example band plan in this meeting.
Observation:  NTN operation in the US in the frequency range from 27.5 – 28.35 GHz can be enabled by either Band n510 or Band n512.  Usage of Band n511 would exclude this range which may then preclude possible deployment options even for US terrestrial operators and their partners.
Proposal:  Prioritize Band n512 in this work item.  Band n510 and n511 can be considered in this work item if time remains; otherwise, they can be proposed in a follow-on work item in a release independent manner.
Proposal:  Focus on general requirements first before tackling the band specific requirements.
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