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Background
The IoT NTN RAN4 WI has been approved in RAN #95-e [1], and the UE RF requirement started from RAN4#104-e [2]. For the UE RF requirements, most of the items are agreed upon based on the corresponding TN requirements, with a few issues left open that may depend on the outcome of the co-existence study [3]. However, one issue that can be finalized without being dependent on other work is the Reference sensitivity (REFSENS) in band 256 for NTN Cat-M1 devices. In this contribution, we propose our analysis of the REFSENS for NTN Cat-M1 devices for band 256. 

1. [bookmark: _Hlk8895418]Discussion
Since no TN band for Cat-M1 devices overlap with band 256, one way to derive the REFSENS for NTN Cat-M1 is to scale the REFSENS from the REFSENS for NR NTN devices in the same band. A similar excise was carried out for Rel-13 when we derived the REFSENS for TN Cat-M1 devices from LTE devices [4]. 
The 1.4 MHz bandwidth Cat-M1 REFSENS value can be scaled from the 5 MHz REFSENS in NR NTN value according to (1)
                                    (1)
Where 6RB respectively 25RB comes from TS 36.101 Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation, R1RX is the relaxation due to single RX as agreed in [5], which is 2.5 dB for single Rx and 1.8 dB for single Rx+ half duplexing (HD). CFIP2 is a correction factor due to transmitter noise as described in [6], [7], [8]. This transmitter noise only applies to 1.4 MHz and 3MHz BWs. From [8], it can be seen that CFIP2 is 1dB for bands below 1GHz and 1.5dB for bands above 1GHz.
Therefore, the FD-FDD 1.4 MHz REFSENS of NTN Cat-M1 at band 256 can be calculated based on the REFSENS of NR NTN at n256 as -100 dBm + 10*log10 (6/25) + 2.5dB + 1.5 dB = -102.2 dBm. For HD-FDD, the corresponding value would be -103 dBm per 1.4 MHz.
Observation 1: The REFSENS of NTN Cat-M1 can be scaled from NR NTN by considering the RB numbers, single Rx relaxation, and transmitter noise. 
As an alternative approach, it is also possible to derive the requirement of NTN Cat-M1 from a TN Cat-M1 or TN LTE band with similar frequency allocation. For example, we can use band 23 (UL: 2000 MHz-2020 MHz DL: 2180 MHz – 2200 MHz) as a reference and add the relaxation factor R1RX due to a single RX. Or we can consider re-using the requirement of band 1 (UL: 1920 MHz–1980 MHz DL:  2110 MHz–2170 MHz) for TN Cat-M1 directly (FD-FDD -102.2 dBm and HD-FDD: -103 dBm). In any case, we will end up with similar REFSENS values.
Observation 2: Deriving the REFSENS of NTN Cat-M1 from similar TN bands would result in similar values to those obtained by scaling from NR NTN devices.
 Therefore, we make the following proposal to set the REFSENS for NTN Cat-M1 in band 256:
Proposal 1: For band 256, the REFSENS of NTN Cat-M1 is -102.2 dBm for FD-FDD and -103 dBm for HD-FDD per 1.4 MHz. 
1. Conclusion
In this contribution, we shared our analysis on REFSENS for NTN Cat-M1 at band 256, where the following observations and proposals have been made: 
Observation 1: The REFSENS of NTN Cat-M1 can be scaled from NR NTN by considering the RB numbers, single Rx relaxation, and transmitter noise. 
Observation 2: Deriving the REFSENS of NTN Cat-M1 from similar TN bands would result in similar values to those obtained by scaling from NR NTN devices.
Proposal 1: For band 256, the REFSENS of NTN Cat-M1 is -102.2 dBm for FD-FDD and -103 dBm for HD-FDD per 1.4 MHz. 
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