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1 Introduction
This document further discusses the NTN UE RF requirements aspects in the scope of the NTN enhancements WI ([1]),  based on the Way Forward [2] agreed in last RAN4#107 meeting, and our contribution ([10]) from that same meeting. 
2 Discussion
NTN UE types above 10 GHz
In last RAN4#107 meeting, it was not possible to conclude on differentiating NTN UE from the mobility perspective. To our view, this is a major aspect which woudl help specifying NTN RF requirements correctly. 
We noted that Regulators made that distinction when specifying regulation and we don’t see why RAN4 should then follow another track. 
The below text is based on our previous contribution ([10]) to the RAN4#107 meeting.
To our knowledge, the following regulation requirements are specific to ESIM operation only, and not applicable to fixed VSAT. Note that the following sub-sections just give an overview of the requirements, not the exact detailed requirements. For more details, refer to the corresponding regulation.
ITU – Radio Regulations
In the frequency band 27.5-28.6 GHz, maximum EIPR density limits have been specified or, if not supported, a maximum ESIM on-axis EIRP limit (55 dBW) has been also specified. 
In the frequency band 29.1-29.5 GHz, the maximum EIRP density per carrier shall be <= 35.5 or 50 dBW/MHz to avoid any restriction.
For maritime ESIM, the maximum EIRP spectral density towards the horizon shall be limited to 24.44 dB(W/14 MHz).

For aeronautical ESIM, PFD limits have been specified depending on the altitude.
CEPT 
According to ECC Decision(13)01: 
· ESOMP networks shall operate under the control and monitoring of a Network Control Facility 
· ESOMP shall comply with:
· Max EIRP of 58.4 dBW when installed on aircraft operating within the airfield boundary.
· Max EIRP of 52.4 dBW for land-based ESOMP operating within the airfield boundary.
· Max EIRP of 60 dBW for ESOMP on vessels or outside the airfield boundary
· Within the frequency bands 17.3-19.7 GHz and 27.5-29.5 GHz:
· The off-axis EIRP spectral density radiated by any ESOMP into the FS bands (i.e. 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable) and 28.9485-29.4525 GHz) shall be limited to -35 dBW/MHz. 
· The antenna elevation angle shall be higher than 3 degrees. 
· ESOMPs installed on aircraft transmitting in the bands 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable as per Decides 2.b) and 28.9485-29.4525 GHz shall comply with the following PFD values (dB(W/m2) in a reference bandwidth of 14 MHz) on the ground 
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· ESOMPs installed on vessels transmitting in the bands 27.8285-28.4445 GHz, 28.8365-28.9485 GHz (where applicable as per Decides 2.b) and 28.9485-29.4525 GHz shall comply with the maximum PFD value of -109 dB(W/m2) in a reference bandwidth of 14 MHz at a height of 20 metres above mean sea level at the low-water mark as officially recognised by the coastal state5. 

Spectrum allocation
According to Regulations, the fixed type of NTN UEs will operate in spectrum allocated to FSS (Fixed-Satellite Service), and the mobile type of NTN UEs will operate in spectrum allocated to MSS (Mobile-Satellite Service). 
But, with the recent introduction of ESIM operations, mobile type of NTN UEs are also allowed to operate in some part of the spectrum allocated to FSS under certain conditions. ITU allocated indeed the NTN Ka-band for the ESIM operations but, depending on national or regional Regulators, this allocated spectrum might be restricted or extended to other frequency ranges.
When RAN4 specifies NTN bands, it should be clear which type of device could operate in each band and what type of requirements will apply. 
To avoid a lot of confusion and misunderstanding, RAN4 shall then consider at least 2 types of NTN UEs: mobile and fixed.
Conclusion
Looking at ITU and CEPT Regulations, one can easily noticed there are many requirements which are specific to ESIM terminals. This justifies the consideration of at least 2 types of NTN UEs, mobile and fixed. Based on the regulations, it might even be relevant to further distinguish between land, maritime and aeronautical ESIM/mobile NTN UE. 
Proposal1: As starting point, based on the analysis of the regulations, RAN4 shall consider at least 2 types of NTN satellite UE above 10 GHz: one type for NTN mobile device and another type for NTN fixed device. 
And if the above proposal is not acceptable by some companies, we would like to understand from them how they will clarify the applicability of requirements specific to NTN mobile UEs (e.g. max EIRP density, off-axis EIRP density, ...).
Proposal2: If no consensus on proposal1, opponents should clarify how to specify the applicability of ESIM specific requirements (e.g. max EIRP density, off-axis EIRP density, ...).
UE requirements
The following requirements were proposed in last RAN4#106-bis meeting but no conclusion was made. We are re-submitting them them.
Antenna pointing stability and accuracy
In last RAN4#107 meeting, the way forward ([2]) captured the following agreement: 
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For fixed VSAT, EN 301 360 (Harmonised Standard for Satellite Interactive Terminals (SIT) and Satellite User Terminals (SUT) transmitting towards satellites in geostationary orbit, operating in the 27,5 GHz to 29,5 GHz frequency bands) might be used as reference. Even if this standard is for terminals operating with GSO satellite, the antenna accuracy requirement and test procedure might still be applicable to terminals operating with LEO satellite.
It should still be noted that the antenna accuracy requirement is based on manufacturer declaration.
Proposal3: RAN4 should specify antenna accuracy requirement for fixed VSAT, based on ETSI EN 301 360.

Off-axis and On-axis requirements
In last RAN4#107 meeting, it was agreed ([2]) that on-axis and off-axis EIRP requirements shall be defined. 
Similarly, to control the level of interference with other satellite and/or services, on-axis and off-axis spurious requirements shall also be defined.
Proposal4: RAN4 shall specify on-axis and off-axis spurious requirements. 

2. Conclusion
In this contribution, we analyzed the UE RF open issues for the NTN Ka-band. We made the following proposals:
Proposal1: As starting point, based on the analysis of the regulations, RAN4 shall consider at least 2 types of NTN satellite UE above 10 GHz: one type for NTN mobile device and another type for NTN fixed device. 
Proposal2: If no consensus on proposal1, opponents should clarify how to specify the applicability of ESIM specific requirements (e.g. max EIRP density, off-axis EIRP density, ...).
Proposal3: RAN4 should specify antenna accuracy requirement for fixed VSAT, based on ETSI EN 301 360.
Proposal4: RAN4 shall specify on-axis and off-axis spurious requirements. 
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Issue 3-2: Beam pointing/accuracy related requirements
Agreement:

o Itisassumed for the NTN capable UE operating in above 10 GHz that the (Rx and Tx) beam pointing error are
compliant with the relevant ETSI harmonized standard, e.g.:

o EN 303 978, “Earth Stations on Mobile Platforms (ESOMP) transmitting towards satellites in
geostationary orbit, operating in the 27,5 GHz to 30,0 GHz frequency bands”;

o For the next meeting, it’s encouraged to provide the technical requirement inputs for fixed VSAT;




