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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.
· FRC
· NF and REFSENS
· Dynamic range
· [bookmark: _GoBack]In-band selectivity and blocking
· Out-of-band blocking 
· Receiver intermodulation
· In-channel selectivity
2. Discussion
2.1 FRC
Since RAN1 does not introduce any changes on channel coding and design. The current FCS can be reused.

2.2 NF and REFSENS
The noise figure should be an overall value composed by that of NTN-payload and NTN-Gateway. NTN manufacture’s input is needed on this value. A requirement structure is as shown in Table 2-1. SNR operating point, NF and IM can be reused for S band. FFS on noise figure.
Table 2-1 REFSENS for NTN BS class A/B/C
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	Reference sensitivity power level, PREFSENS
 (dBm)

	5/10/15/20
	15/30/60
	TBD
	TBD


Proposal 1: it is proposed to introduce REFENSE requirement for NTN BS as shown in Table 2.1-1. 
· SNR operating point, NF and IM can be reused for S band. FFS on noise figure.
 
2.3 Dynamic range
[bookmark: _Hlk508114964]The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the antenna connector for BS type 1-C or TAB connector for BS type 1-H inside the received BS channel bandwidth. The interfering signal level can be determined by system level simulation under NTN operating scenario. 

2.4 In-band selectivity and blocking
This requirement depends on inter-operator co-existence scenario. Usually it depends on intra-RAT inter-system co-existence study. But not RAN4 put NTN-NTN scenario in Phase 2. RAN4 needs to decide which co-existence scenario this requirement should be based on.
Proposal 2: it is proposed that RAN4 decide which this requirement should be based on evaluations on NTN-NTN co-existence.
· If yes, NTN-NTN scenario needs to move to Phase 1 and simulation should be done ASAP.

2.5 Out-of-band blocking 
The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking.
There is no co-existence system and interference signal over the air for satellite from scenario point of view. 
This requirement is not needed.
Proposal 3: out-of-band blocking requirement is not needed for satellite BS.

2.6 Receiver intermodulation
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
We think this requirement is meaningless for NTN BS considering its operating scenario.
Proposal 4: receiver intermodulation requirement is not needed for satellite BS.

2.7 In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an interfering signal received at a larger power spectral density. 
In the requirement for TN BS, the interference signal level and the wanted signal level differs about 20dB (as cited in Table 2.7-1 for some example CBW). 
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-100.6
	-81.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20,25,30
	15
	G-FR1-A1-1
	-98.7
	-77.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs



For NTN, all the UEs’ pathloss to satellite will not differ very much as shown in figure 2.7-1. In this case it seems the ICS requirement is not as important for NTN as for TN. 
[image: ]
Figure 2.7-1 CDF of path loss for NTN
Proposal 5: RAN4 discuss whether to keep ICS requirement for NTN BS. 
· If yes, the interference level should be changed for NTN BS. 
3. Conclusion
This paper gave some initial consideration on NTN BS Rx RF requirements. The following proposals are concluded.
Proposal 1: it is proposed to introduce REFENSE requirement for NTN BS as shown in Table 2.1-1. 
· SNR operating point, NF and IM can be reused for S band. FFS on noise figure.
Proposal 2: it is proposed that RAN4 decide which this requirement should be based on evaluations on NTN-NTN co-existence.
· If yes, NTN-NTN scenario needs to move to Phase 1 and simulation should be done ASAP.
Proposal 3: out-of-band blocking requirement is not needed for satellite BS.
Proposal 4: receiver intermodulation requirement is not needed for satellite BS.
Proposal 5: RAN4 discuss whether to keep ICS requirement for NTN BS. 
· If yes, the interference level should be changed for NTN BS. 
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