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Introduction
As a result of RAN4#104-bis-e meeting, and agreed in R4-2217467 (Way Forward on NR NTN Enhancements Part1), following issues were discussed for UE Class/Type above 10 GHz:
Sub-topic 1-1: Terminal types
Issue 1-1-1: VSAT and/or ESIM
Issue 1-1-2: Power class
For further information please also see R4-2217496 (Email discussion summary for [104-bis-e][312] NTN_enh_Part1) and GTW discussion on 19/10/2022 (please see Draft_R4-221xxxx_Way Forward on NTN Enhancements Part1_v17_Moderator_for_GTW_v2_clean_AfterGTW.docx). 
However, since discussion took place in [104-bis-e][312] NTN_enh_Part1 list and not in [104-bis-e][140] NR_NTN_enh_UERF list, no agreement has been made on those aspects, even if potential agreement was possible at RAN4#104-bis-e.
For these reasons, some of the proposals from RAN4#104-bis-e are re-submitted for discussion at RAN4#105.

Discussion
Please recall the following discussion from [104-bis-e][312] NTN_enh_Part1:
Potential Agreements
Sub-topic 1-1: Terminal types
Issue 1-1-1: VSAT and/or ESIM
Further discussion is needed to define VSAT and/or ESIM terminal type and whether they need to be distinguished, whether signaling is needed, whether separate requirements are needed, etc.
Issue 1-1-2: Power class
The following proposals are agreed.
Proposal 1-1-2-1: RAN4 to use aperture and power class to differentiate among directive terminals in above 10 GHz.
Proposal 1-1-2-2: RAN4 to discuss about Power Class definition for terminals in above 10 GHz.

And the following discussions at RAN4#104-bis-e (R4-2217496 – 2nd round email discussion):

	Company
	Proposal 1-1-2-1
	Proposal 1-1-2-2

	Qualcomm
	Ok
	Ok

	Hughes/EchoStar
	OK
	OK

	Xiaomi
	Agree
	Agree

	Hispasat
	OK
	OK

	ESA
	OK
	OK

	Ericsson
	Ok, but this should have been discussed in NTN UE thread.
	Ok, but this should have been discussed in NTN UE thread.

	Nokia
	Fine, but is a parallel discussion not ongoing in the UE thread.
	Fine, but is a parallel discussion not ongoing in the UE thread

	Huawei
	Similar view with Ericsson. This should have been discussed in NTN UE thread.
	Similar view with Ericsson. This should have been discussed in NTN UE thread.

	Eutelsat
	OK
Align with other thread as mentioned above.
	OK

	Intelsat
	Ok
	Ok

	Inmarsat
	Ok
	Ok

	THALES
	Ok, agree, this is quite reasonable
	Ok




Remaining Open Issues
Sub-topic 1-1: Terminal types
Issue 1-1-1: VSAT and/or ESIM
Following options can be considered as starting point for future RAN4 meetings (it does not preclude other alternatives):
Proposal 1-1-1-1: RAN4 to define one type of “NTN terminals” for above 10 GHz (covering VSAT and ESIM) as part of the NR_NTN_enh WI, but different classes characterised by a set of parameters (i.e. antenna aperture, pointing accuracy, Tx power, Noise figure, …).
Note: this terminal can be considered for different deployment types
Proposal 1-1-1-2: Discuss a unified name can be used for future 3GPP standardization work to avoid some confusions, for example “NTN terminal”.



And the following discussions at RAN4#104-bis-e (R4-2217496 – 2nd round email discussion):

	Company
	Proposal 1-1-1-1
	Proposal 1-1-1-2

	Qualcomm
	We don’t understand the difference between “one type” and “different classes”.  Would this be signaled?  Would there be a different set of requirements for each?  And then there is a mention of “different deployment types”.  Is this related to the “type” above?
	Before being able to agree to this proposal, we would appreciate a precise definition of “NTN terminal”.  Is it intended to be a super set of all possible fixed VSAT, ESIM, mobile satellite terminal, etc?  How does this relate to the specific usage of “VSAT” and ESIM in the WID?

	Hughes/EchoStar
	Propose “NTN User Terminal” – covering VSAT both fixed and on moving platform (ESIM)
	How about “NTN User Terminal”

	Xiaomi
	Same view as Qualcomm. What does the one UE types mean? Mobile VSAT with different mobile based platforms and fixed VSAT are all as a one VSAT type?  It is hard for us to understand one UE type for different classes in FR2.
	Need FFS before 1-1-1-1 is clear.

	Hispasat
	One type with different Power Class, in this case identifying characteristics like antenna aperture, Tx power, NF…
	NTN user terminal, as a VSAT or ESIM that communicates employing NTN 5G standard.

	ESA
	Single NTN user terminal is preferable
	

	Ericsson
	It’s still unclear to us if NTN UE should only be one type of terminal. 
Thanks to Inmarsat’s input, we understand that mobile VSAT and fixed VSAT have the same technical characteristics. But in the other NTN UE thread, Qualcomm mentioned that UE with phased array might also be used above 10GHz with LEO satellite. If so, we would most likely need to introduce 2 types of NTN UE….?
It would be more efficient to discuss this topic in the NTN UE thread then. 
We suggest then to keep this issue open until next meeting and encourage companies to provide more detailed inputs on considered NTN UE.
Anyway, RAN4 would need to distinguish fixed VSAT vs mobile VSAT: fixed VSAT in fixed type of spectrum allocation is out of RAN4 scope, RAN4 only deals with mobile type of spectrum allocation and/or usage. 
	Pending on 1-1-1-1

	Nokia 
	As commented by Ericsson it seems we need to separate fixed VSAT vs mobile VSAT (ESIM). The behaviours and potential related requirements can to our understanding be different between the two.
	Dependent on P1-1-1-1

	Samsung
	We are still trying to understand the rationale to define one type and set different classes for NTN UE. Is it intended to have a unified name or to in practice to indicate the type in the network? With different classes, it seems redundant to have one type.
	Depending on P1-1-1-1. 
We are OK and prefer to have a unified name to avoid confusion, but this should be within the envelope of regulations, e.g. RR. 
With regard to the term “NTN terminal”, is it only for VSAT & ESIM? Any consideration on the handheld UE in Rel-17? 

	Huawei
	It seems that we can’t reach an agreement on this issue. We can come back to it in next meeting in UE session to avoid duplicated discussion
	NTN user terminal is OK for us. However, companies want to specify one more types, e.g. fixed one and moving one.

	Eutelsat
	A single type is preferred (different power classes)
	NTN User Terminal
We should avoid “ESIM” (even though it is mentioned in the WID) as this could be misleading and needs context. ESIM is an ITU-R term the scope of which is due to be revisited at WRC-23 – a 3GPP definition that is robust to any future change is therefore preferred.

	Intelsat
	Single NTN user terminal is preferred
	

	Inmarsat
	As highlighted in GTW, Earth Stations (informally known and VSAT), whether Fixed or In Motion (ESIM) have the same RF requirements and are implemented exactly the same.  
They can be implemented either can be implemented as either parabolic (mechanically steered) or phased array (mechanically or electronically steered, or a combination).  This applies both to GEO and NGSO.
The “Fixed” term just represents the fact that the terminal is stationary on the ground, it has to do with the service type, not the terminal specification.
Beam pointing/steering and accuracy requirements apply equally to Fixed Earth Stations (aka Fixed VSAT) as well as Earth Stations In Motion (ESIM, aka movable or moving VSAT).
@Ericsson:  Both fixed and moving earth stations are using the FSS denomination of the band, also called by ITU-R “fixed satellite service”.   MSS denomination is not applicable as we explained and should not be confused.
	NTN User Terminal

Agree with Eutelsat in avoiding ESIM because it’s a term that has specific meaning in regulatory terms, but not particularly useful or future proof for 3GPP.

	THALES
	Agree as starting point. Also, it does not seem to be a difference between VSAT and ESIM in terms of requirements. Both can be steerable and both can use phased array or parabolic antennas. 
They seem to have a similar set of requirements
	Agree.
Yes, we should start at least with one class. See also discussion in 140 list.



Moreover, as previously explained in R4-2215348, the following proposals should apply:
Proposal 5: RAN4 to use the following above 10 GHz NTN terminal parameters:

NTN Terminal Parameters
	NTN Terminal Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power
	(W)
	2
	

	Output power
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	EIRP
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2

	Feeder loss
	(dB)
	 
	-0,50

	Sky temperature
	(K)
	 
	30

	Ground temperature
	(K)
	 
	10

	Antenna temperature
	(K)
	
	40

	G/T figure of merit
	(dB/K)
	 
	16,5




Proposal 6: With respect to NTN terminal secondary lobes, RAN4 to use the recommendation from ITU-R S.465-5:
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Conclusion

Proposal 1: RAN4 to use aperture and power class to differentiate among directive terminals in above 10 GHz.
Proposal 2: RAN4 to discuss about Power Class definition for terminals in above 10 GHz.
Proposal 3: RAN4 to define one type of “NTN terminals” for above 10 GHz (covering VSAT and ESIM) as part of the NR_NTN_enh WI, but different classes characterised by a set of parameters (i.e. antenna aperture, pointing accuracy, Tx power, Noise figure, …).
Note: This terminal can be considered for different deployment types.

Proposal 4: Discuss a unified name can be used for future 3GPP standardization work to avoid some confusions, for example “NTN terminal”.
Proposal 5: RAN4 to use the following above 10 GHz NTN terminal parameters:

NTN Terminal Parameters
	NTN Terminal Parameters
	
	Tx (Uplink)
	Rx (Downlink)

	Polarisation
	 
	Circular
	Circular

	Low Frequency 
	(MHz)
	27 500
	17 700

	Centre frequency
	 
	28 750
	18 950

	High frequency
	 
	30 000
	20 200

	Efficiency
	 
	60%
	57%

	On-axis antenna gain at Fc
	(dBi)
	42,9
	39,0

	Output power
	(W)
	2
	

	Output power
	(dBW)
	3,0
	 

	Output loss
	(dB)
	-1,0
	 

	EIRP
	 
	44,9
	 

	Receiver noise figure
	(dB)
	 
	1,2

	Feeder loss
	(dB)
	 
	-0,50

	Sky temperature
	(K)
	 
	30

	Ground temperature
	(K)
	 
	10

	Antenna temperature
	(K)
	
	40

	G/T figure of merit
	(dB/K)
	 
	16,5




Proposal 6: With respect to NTN terminal secondary lobes, RAN4 to use the recommendation from ITU-R S.465-5:
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1.2 coordination studies and interference assessment between systems in the fixed-satellite
service:
2 that subject to Notes 4 and 5. the following reference radiation patterns should be adopted

for angles between the direction considered and the axis of the main beam at least for frequencies in
the range 2-30 GHz:

G =32-25logg dBi for @min < @ < 48°
= -10 dBi for 48° < ¢ < 180°

where @y,;; = 1° or 100 A/D degrees, whichever is the greater.




