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1. Introduction
[bookmark: OLE_LINK13]RAN4#107 continued to discuss UE RF requirements for L+S IoT NTN band, and the following agreements have been reached [1]:
	Issue 2-1-1: For minimum output power, should the current TS 36.102 requirements be reused for band b254? 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?
Agreement: 
· Agree on Option 1.
Issue 2-1-2: For transmit OFF power, should the current TS 36.102 requirements be reused for band b254? 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?
Agreement: 
· Agree on Option 1.
Issue 2-1-3: For ON/OFF time mask, should the current TS 36.102 requirements be reused for band b254? 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?
Agreement: 
· Agree on Option 1.
Issue 2-1-4: For protected bands for UE coexistence, should the UE co-existence emission requirements for band b255 be reused as a baseline and additional bands of NR band n54, n105 and E-UTRA band 31, 54, 72, 73, 87, 88, 103 should be added for band b254? 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?
Agreement: 
· Agree on Option 1.
Issue 2-2-1: For maximum input level, should the current TS 36.102 requirements be reused for band b254? 
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?
Agreement: 
· Agree on Option 1.



And in this contribution, we further discuss other UE RF requirements, e.g., REFSENS etc.
2. Discussion
2.1 Transmitter characteristics  
The table below illustrates an overview on the Tx RF requirements and the progress until RAN4#107, and these requirements highlighted in yellow will be discussed in this contribution: 
	(sub) Section in TS 36.102
	Discussed or not for L+S IoT NTN band

	6.2A.1 Maximum output power for Cat. M1
	Yes, agreed

	6.2A2 MPR for Cat. M1
	Yes, re-using 36.102 as a starting point

	6.2A.3 A-MPR for Cat. M1
	No

	6.2A.4 Configured transmitted power for Cat. M1
	No

	6.2B.1 Maximum output power for Cat. NB1/NB2
	Yes, agreed

	6.2B2 MPR for Cat. NB1/NB2
	Yes, re-using 36.102 as a starting point

	6.2B.3 A-MPR for Cat. NB1/NB2
	No

	6.2B.4 Configured transmitted power for Cat. NB1/NB2
	No

	6.3A.1 Minimum output power for Cat. M1
	Yes, agreed to re-use the current 36.102 requirement.

	6.3A2 Transmit OFF power for Cat. M1
	Yes, agreed to re-use the current 36.102 requirement.

	6.3A.3 ON/OFF time mask for Cat. M1
	Yes, agreed to re-use the current 36.102 requirement.

	6.3A.4 Power control for Cat. M1
	No

	6.3B.1 Minimum output power for Cat. NB1/NB2
	Yes, agreed to re-use the current 36.102 requirement.

	6.3B2 Transmit OFF power for Cat. NB1/NB2
	Yes, agreed to re-use the current 36.102 requirement.

	6.3B.3 ON/OFF time mask for Cat. NB1/NB2
	Yes, agreed to re-use the current 36.102 requirement.

	6.3B.4 Power control for Cat. NB1/NB2
	No

	6.4A.1	Frequency error for UE category M1
	No

	6.4A.2	Transmit modulation quality for category M1
	No

	6.4B.1	Frequency error for UE category NB1 and NB2
	No

	6.4B.2	Transmit modulation quality for Category NB1 and NB2
	No

	6.5A.1	General
	No discussion needed

	6.5A.2	Occupied bandwidth for category M1
	No

	6.5A.3	Out of band emission for category M1
	No

	6.5A.4	Spurious emission for category M1
	No

	6.5B.1	General
	No discussion needed.

	6.5B.2	Occupied bandwidth for category NB1 and NB2
	No

	6.5B.3	Out of band emission for category NB1 and NB2
	No

	6.5B.4	Spurious emission for category NB1 and NB2
	Yes, agreed to re-use the current 36.102 requirement, and draft CR for UE co-exist agreed.

	6.6A	Transmit intermodulation for category M1
	No

	6.6B	Transmit intermodulation for category NB1 and NB2
	No



Configured transmitted power 
Currently in TS 36.102, the configured transmitted power refers to the counter-part requirement specified in TS 36.101, and in general it applies to all bands for IoT NTN operation, including band B254, which means the current 36.102 requirement can be reused.
Proposal 1: Re-use the current 36.102 requirement for configured transmitted power for band B254 for IoT NTN operation. 
Power control 
Similarly for power control in TS 36.102, it refers to TS 36.101 and is applicable to all bands, including band B254.
Proposal 2: Re-use the current 36.102 requirement for power control for band B254 for IoT NTN operation.
Frequency error 
The frequency error refers to the offset between the actual pre-compensated uplink transmitted carrier frequency and the ideal pre-compensated reference uplink carrier frequency which consists of the UL carrier frequency signalled to the UE by SAN and UL pre-compensated Doppler frequency shift corresponding to the estimated Doppler frequency at the beginning of the transmission. The current requirement in TS 36.102, i.e., ±0.1PPM for FD-FDD, {±0.2PPM (≤1GHz), ±0.1PPM(>1GHz)} for HD-FDD.
Proposal 3: Re-use the current 36.102 requirement for frequency error for band B254 for IoT NTN operation. 
Transmit modulation quality 
Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The requirement consists of EVM, EVM flatness, carrier leakage and in-band emission, and it is applicable for all IoT NTN bands, thus could be reused by B254.
Proposal 4: Re-use the current 36.102 requirement for transmit modulation quality for band B254 for IoT NTN operation.

2.2 Receiver characteristics  
The table below illustrates an overview on the Rx RF requirements and the progress until RAN4#107, and these requirements highlighted in yellow will be discussed in this contribution: 
	(sub)Section in TS 36.102
	Discussed or not for L+S IoT NTN band

	7.3A	Reference sensitivity power level for UE category M1
	No

	7.3B	Reference sensitivity power level for UE category NB1 and NB2
	No

	7.4A Maximum input level for category M1
	Yes, agreed to re-use the current 36.102 requirement.

	7.4B	Maximum input level for category NB1 and NB2
	Yes, agreed to re-use the current 36.102 requirement.

	7.5A	Adjacent Channel Selectivity for category M1
	No

	7.5B	Adjacent Channel Selectivity for category NB1 and NB2
	No

	7.6A	Blocking characteristics for category M1
	Yes, agree to re-use 36.102 requirements except out-of-band blocking

	7.6B	Blocking characteristics for category NB1 and NB2
	Yes, agree to re-use 36.102 requirements except out-of-band blocking

	7.7A	Spurious response for category M1
	Yes, agree to re-use 36.102 requirements

	7.7B	Spurious response for category NB1 and NB2
	Yes, agree to re-use 36.102 requirements

	7.8A	Intermodulation characteristics for category M1
	No

	7.8B	Intermodulation characteristics for category NB1 and NB2
	No




REFSENS for UE category M1
For REFSENS for UE category M1 for B254, LTE band B53 can be considered as a reference since DL frequency for B254 is close to that of B53. Comparing that LTE REFSENS is specified under 2Rx, LTE REFSENS for Cat. M1 is specified for 1Rx, thus a 2.5dB relaxation is added. And considering that B53 is a TDD band and B254 is a FDD band, an additional duplex loss should be considered. A typical value could be 0.6dB. Hence for HD-FDD mode, REFSENS can be calculated as -106.2dBm + 2.5dB + 0.6dB = -103.1dBm.
However, for FDD operation, another relaxation due to Tx should also be taken into account. A typical value is 0.8dB, therefore, REFSENS in FDD mode can be calculated as -106.2dBm + 2.5dB + 0.6dB + 0.8 = -102.3dBm.
Proposal 5: For REFSENS for UE category M1 for band B254, RAN4 to specify -103.1dBm in HD-FDD mode and -102.3dBm in FDD mode.

REFSENS for UE category NB1 and NB2
For REFSENS for category NB1 and NB2, the current requirement in TS 36.102 could be re-used, i.e., -108.2dBm.
Proposal 6: For REFSENS for UE category NB1 and NB2 for band B254, RAN4 to re-use the current TS 36.102 requirement, i.e., -108.2dBm.

3. Conclusion
In this contribution we have the following proposals for UE RF requirements for L+S IoT NTN band:
Proposal 1: Re-use the current 36.102 requirement for configured transmitted power for band B254 for IoT NTN operation.
Proposal 2: Re-use the current 36.102 requirement for power control for band B254 for IoT NTN operation.
Proposal 3: Re-use the current 36.102 requirement for frequency error for band B254 for IoT NTN operation.
Proposal 4: Re-use the current 36.102 requirement for transmit modulation quality for band B254 for IoT NTN operation.
Proposal 5: For REFSENS for UE category M1 for band B254, RAN4 to specify -103.1dBm in HD-FDD mode and -102.3dBm in FDD mode.
Proposal 6: For REFSENS for UE category NB1 and NB2 for band B254, RAN4 to re-use the current TS 36.102 requirement, i.e., -108.2dBm.
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