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1. Introduction
A WF [1] on NTN BS RF requirements (BS type 1-H) is agreed in RAN4#100e meeting. This contribution will further discuss the following open issue for transmitter side.
· Reference point for BS type 1-H
· Base station Output power
· Output power dynamics
· Transmitted signal quality
· Unwanted emissions
· Transmitter intermodulation
2. Discussion
2.1 Reference point for BS type 1-H
It was agreed to use Option 2 (below) as the starting point and further discuss the details in the box.  This is related to the specification discussion in [2] where we analysed different options. It is proposed to replace “SATELLITE NODE” with “Sat-BS” in the box.


Figure 2-1 reference point for satellite BS
Proposal 1: it is proposed to replace “SATELLITE NODE” with “Sat-BS” in the box.

2.2 Base station Output power
As analyzed in our paper [3], we propose to introduce NTN BS classes due to different satellite type and corresponding operating altitude since the needed power will differ a lot for different scenarios. Similar definition as TN could be considered as in Table 2-1 (taking type 1-H as an example). The difference to TN is that all of them are of WA-like but differ in output power. Given that the simulations in [4] shows that there is no throughput for GEO. We propose to only introduce power limits for LEO 1200 and LEO 600 in Rel-17
Table 2-1 rated output power limits for NTN BS type 1-H
	NTN BS class
	Prated,c,AC

	NTN BS class A (TBD)
	(Note)

	NTN BS class B (LEO1200) 
	≤ TBD dBm

	NTN BS class C (LEO600)
	≤ TBD dBm

	NOTE:	FFS


Proposal 2: it is proposed to introduce NTN BS classes for LEO1200 and LEO600 scenarios in Rel-17

2.3 Output power dynamics
Output power dynamics requirement includes RE power control dynamic range and Total power dynamic range. 
An approximation on the NTN BS ACLR is that current requirement can be reused. There is no need to change the spectrum utilization. We think both requirements can be transposed for NTN BS.
Proposal 3: it is proposed that Output power dynamics requirement is reused for NTN.

2.4 Transmitted signal quality 
Transmitted signal quality requirement includes Frequency error, Modulation quality and TAE requirement. All these 3 requirements are in-band requirements which we think are not differ between NTN and TN. So, all of these 3 requirements can be reused from TN BS.
Frequency error
We have agreed that the additional error introduced by NTN-payload, NTN-Gateway and non-NTN infrastructure gNB function should be negligible. It is proposed to adopt 0.05 ppm for NTN BS.
Proposal 4: it is proposed to adopt 0.05 ppm for NTN BS.

Modulation quality
Since we have decided to specify overall requirement for NTN-payload, NTN-Gateway and non-NTN infrastructure gNB function as an entity, we think the same requirement for each modulation of TN BS can be reused depending on which modulation scheme NTN BS supports. Regarding the modulation order, we propose to consider lower modulation QPSK and 16QAM and exclude 64QAM and 256QAM.
Proposal 5: it is proposed to consider lower modulation QPSK and 16QAM and exclude 64QAM and 256QAM in Rel-17.

TAE
This requirement depends what features are considered for NTN in Rel-17. TAE requirements are defined for MIMO, CA etc for TN in the current spec. 
Currently there is no demand for CA in L and S band. RF requirement for single carrier operation is enough. 
[bookmark: _GoBack]Regarding MIMO, the channel condition between satellite and ground UE is Rice channel, which means it is not possible to do MIMO transmission.
With the above reasons, it is proposed not to define this requirement for NTN in Rel-17.
Proposal 6: It is proposed that only single carrier transmission is considered for NTN in Rel-17. TAE requirement is not needed in Rel-17.

2.5 Unwanted emissions
ACLR
Usually this requirement is determined by the inter-operator co-existence study within the same band. RAN4 needs to make a decision whether this requirement is based on NTN-NTN co-existence as usual practice or not.

Unwanted emissions
This requirement will be based on ACLR and regulation requirement. Same view as ACLR.

Spurious emissions
Use 38.104 requirements as starting point and further check compliance to ERC 74-01 for Europe.
 
Proposal 7: RAN4 to make a decision whether ACLR/UEM requirement should be based on NTN-NTN co-existence or not.
· If yes, NTN-NTN simulation needs to be moved to Phase 1.

2.6 Transmitter intermodulation
The transmitter intermodulation requirement is a measure of the capability of the transmitter unit to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter unit via the antenna. Usually the interfering signal comes from a co-located BS of another operator. Currently we don’t see the applicable scenarios exist for NTN. This requirement is not needed.

Proposal 8: Tx intermodulation requirement is not needed for NTN BS in Rel-17. 
3. Conclusion
This paper gave some initial consideration on NTN BS Tx RF requirements. The following proposals are concluded.
Proposal 1: it is proposed to replace “SATELLITE NODE” with “Sat-BS” in the box.
Proposal 2: it is proposed to introduce NTN BS classes for LEO1200 and LEO600 scenarios in Rel-17
Proposal 3: it is proposed that Output power dynamics requirement is reused for NTN.
Proposal 4: it is proposed to adopt 0.05 ppm for NTN BS.
Proposal 5: it is proposed to consider lower modulation QPSK and 16QAM and exclude 64QAM and 256QAM in Rel-17.
Proposal 6: It is proposed that only single carrier transmission is considered for NTN in Rel-17. TAE requirement is not needed in Rel-17.
Proposal 7: RAN4 to make a decision whether ACLR/UEM requirement should be based on NTN-NTN co-existence or not.
· If yes, NTN-NTN simulation needs to be moved to Phase 1.
Proposal 8: Tx intermodulation requirement is not needed for NTN BS in Rel-17. 
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