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1. Introduction
In RAN4#105 meeting, regarding remaining tasks in WF [1] for IoT NTN UE, there are some RF requirements needed further discussion and analysis. This document analyses those issues further and makes proposals. 
2. UE RF requirements open issues
2.1	MPR requirement
For category M1 UE Power Class 3 and 5, the allowed MPR for modulation of 16QAM was specified in TS 36.101 Table 6.2.3E-1 and 6.2.3E-2.  The values are captured below.
	
Maximum Power Reduction (MPR) for category M1 UE for Power Class 3
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4 MHz
	

	16 QAM
	≤ 2
	≤ 1

	16 QAM
	>2
	≤ 2



Maximum Power Reduction (MPR) for category M1 for Power Class 5
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4 MHz
	

	16QAM
	≤ 2
	≤ 1

	16QAM
	>2
	≤ 2






The Cat-M1 UE 16QAM MPR is not specified yet in TS 36.102 Table 6.2A.2-1. It is recommended to reuse existing TN Cat-M1 UE 16QAM MPR requirement for NTN Cat-M1 UE.
Proposal 1: Reuse existing TN Cat-M1 UE 16QAM MPR requirement for NTN Cat-M1 UE as in the proposed CR [4] when no other CR on this topic is available.  

2.2	A-MPR requirement
Regarding LTE NTN b256 in TS 36.102, NS_24 configures the A-MPR value for CAT-M1 UE but the A-MPR value is in square brackets for companies’ further check as indicated in WF [1].
	
Table 6.2A.3-1: Additional Maximum Power Reduction (A-MPR) for category M1 UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	6.5A.4.2
	Table 5.2-1
	Table 5.3A-1
	N/A

	NS_02N
	6.5A.4.4.2
	255
	Table 5.3A-1
	N/A

	NS_24
	6.5A.4.4.3
	256
	Table 5.3A-1
	[3.5]



Table 6.2A.3-2: Additional Maximum Power Reduction (A-MPR) for category M1 UE for subPRB allocation
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	A-MPR (dB)

	NS_01
	6.5A.4.2
	Table 5.2-1
	N/A

	NS_02N
	6.5A.4.4.2
	255
	N/A

	NS_24
	6.5A.4.4.3
	256
	[3.5]






We evaluate and reconfirm that the NS_24’s associated A-MPR value of 3.5dB can be used for fulfilling requirement.
Proposal 2: The square brackets for A-MPR value in TS 36.102 Tables 6.2A.3-1 and 6.2A.3-2 can be removed as indicated in the proposed CR [4] when no other CR on this topic is available.  

2.3	Additional spurious emission mask to fulfil ETSI EN 301 681 requirement
At RAN4#105, it was highlighted in R4-2220574 [1] and listed below that there may be issue for IoT NTN spurious emission to fulfil ETSI requirements in ETSI EN 301 681 in the frequency band of interest for the present work item. 
	Issue 3-2-5: ETSI masks
More clarity is required on ETSI harmonised standards applicability before adding these requirements. It is planned for this information to be consolidated and requirements for Europe added at RAN WG4#106 meeting. 



For NB-IoT, the issue seems to be due to the spurious emission starting from -10dBm/30kHz at the channel-edge frequency from 1626.2MHz to 1626.5MHz, which means that at least part of the mask in the first 100kHz higher than the -10dBm/30kHz required by the ETSI EN 301 681.
There is some reference in TS 36.101 about passing additional FCC regulatory requirement for NB IoT. In TS 36.101 Table 5.5F-1 E-UTRA operating bands for NB-IoT in the USA, at least, the 100kHz guard band at band edges is used for fulfilling FCC requirements. The detailed discussions were in R4-2107330 [2] and R4-2111484 [3]. The partial contents in TS 36.101 are captured below. 
	
In case UE receives network signaling value NS_04 on any of the operating bands listed in Table 5.5F-1 then the lower and upper limit of those bands are shown in Table 5.5F-1 to account for the USA emission requirements.
Table 5.5F-1 E-UTRA operating bands for NB-IoT in the USA
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	2
	1850.1 MHz
	–
	1909.9 MHz
	1930.1 MHz
	–
	1989.9 MHz
	FDD

	4
	1710.1 MHz
	–
	1754.9 MHz
	2110.1 MHz
	–
	2154.9 MHz
	FDD

	25
	1850.1 MHz
	–
	1914.9 MHz
	1930.1 MHz
	–
	1994.9 MHz
	FDD

	66
	1710.1 MHz
	–
	1779.9 MHz
	2110.1 MHz
	–
	2199.9 MHz
	FDD

	70
	1695.1 MHz
	–
	1709.9 MHz
	1995.1 MHz
	–
	2019.9 MHz
	FDD






This means that operating the NB-IoT channel at the edges of the spectrum block in these bands would lead to NB-IoT UE not meeting the ETSI EN 301 681 requirement, and a workable solution needs to be provided as shown in Table below. 
Table 1: Analysis of possible solution for fulfilling ETSI EN 301 681 requirement
	Definition
	Possible solution and its’ associated comment

	For NTN IoT UE:
To fulfil ETSI EN 301 681 spurious emission requirement of -10dBm/30kHz from 1626.2MHz to 1626.5MHz
	· Guard band: an additional guard band could be applicable at NTN IoT band b255’s band edges at least.
· To consider 100kHz guard band. 



Observation 1: Because NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirement. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement.
Proposal 3: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE, the 100kHz guard band is applicable category NB1/NB2 UE.
Proposal 4: The signalling for configuring guard band for fulfilling ETSI EN 301 681 requirement is necessary.
Proposal 5: The signalling NS_02N is originally used for fulfilling FCC requirement. Whether to reuse signalling NS_02N for ETSI requirement can be decided after finalizing guard-band value.   

2.4	RRC NS signalling values
After checking the NS signalling values in LTE and NR, it is necessary to consider about defining the allowed NS values and which RRC NS signalling bits correspond to the NS values.
Proposal 6: Regarding the NS values and the correspond bits in the RRC NS signalling, 
· Either, reuse the NS_02 value for NS_02N, like in LTE
· Or explicitly indicate which value in the bits it uses, like defined in NR.

2.5	RF requirements verification
It has been agreed to consider the application of precompensation as part of the Frequency Error requirements definition. However, for other RF requirements we have not discussed whether precompensation would apply or not. Due to the huge complexity that this would involve, for NR NTN it was agreed to consider zero doppler and no application of actual precompensation for "other" RF requirements. It is proposed to apply this agreement also to IoT NTN UE RF requirements. 

Proposal 7: Zero doppler shall be applied for all RF requirements unless otherwise stated (i.e., except for frequency error at least with NGSO).

3. Conclusion
In the contribution, proposals of IoT NTN UE RF requirements for residual topics are provided.
Proposal 1: Reuse existing TN Cat-M1 UE 16QAM MPR requirement for NTN Cat-M1 UE as in the proposed CR [4] when no other CR on this topic is available.  
Proposal 2: The square brackets for A-MPR value in TS 36.102 Tables 6.2A.3-1 and 6.2A.3-2 can be removed as indicated in the proposed CR [4] when no other CR on this topic is available.  

Observation 1: Because NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirement. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement.
Proposal 3: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE, the 100kHz guard band is applicable category NB1/NB2 UE.
Proposal 4: The signalling for configuring guard band for fulfilling ETSI EN 301 681 requirement is necessary.
Proposal 5: The signalling NS_02N is originally used for fulfilling FCC requirement. Whether to reuse signalling NS_02N for ETSI requirement can be decided after finalizing guard-band value.   
Proposal 6: Regarding the NS values and the correspond bits in the RRC NS signalling, 
· Either, reuse the NS_02 value for NS_02N, like in LTE
· Or explicitly indicate which value in the bits it uses, like defined in NR.

Proposal 7: Zero doppler shall be applied for all RF requirements unless otherwise stated (i.e., except for frequency error at least with NGSO).
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