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1. Introduction
In RAN4#106 meeting, regarding the tasks in WF [1] for IoT NTN UE, there are some RF requirements needed further clarification and discussion. Besides, there are still some RF requirements in square brackets in TS 36.102. This document provides the clarification for those issues. Finally, the proposals are provided for further discussion and moving forward. 
2. UE RF requirements open issues
2.1	A-MPR requirement
Regarding LTE NTN b256 in TS 36.102, NS_24 configures the A-MPR value for category NB1/NB2 UE. The A-MPR value is in square brackets for companies’ final check.
	
Table 6.2B.3-1: Additional Maximum Power Reduction (A-MPR) for category NB1 and NB2 UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	A-MPR (dB)

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

	NS_02N
	6.5B.4.4.2
	255
	N/A

	NS_24
	6.5B.4.4.3
	256
	≤ [3.5]


 



We reconfirm that the NS_24’s associated A-MPR value of 3.5dB can be used for fulfilling requirement.
Proposal 1: The square brackets for A-MPR value in TS 36.102 Table 6.2B.3-1 can be removed as indicated in the proposed CR [2] when no other CR on this topic is available.  
With the aid of checking IoT in TS 36.101, it is studied that the resources blocks’ parameter LCRB [RBs] is typically one range for category M1 which provides sufficient information for testing verification. In TS 36.102, it is observed that the A-MPR is ≤ 3.5dB when NS_24 is assigned to UE as indicated in Table 6.2A.3-1. However, the resources blocks’ parameter LCRB [RBs] is only fixed at 6RB. It is observed in [4] that A-MPR could be also needed when other RB number is applicable. 
Observation 1:  It is observed in [4] that A-MPR could be also needed when other RB number is applicable. 
Proposal 2: For considering other RB number, to update Table 6.2A.3-1 NS_24’s associated resources-blocks number as indicated in the proposed CR [2] and encourage companies to further confirm.  

2.2	Additional spurious emission mask to fulfil ETSI EN 301 681 requirement
At RAN4#106, it was discussed in [1] and [3] that there may be issue for IoT NTN band b255 spurious emission to fulfil ETSI requirements in ETSI EN 301 681 for the present work item. 
	The main controversial issues are related to:
· The applicability of the ETSI 301 681 mask for b255 and other ETSI requirements for b256, 
· the correct interpretation, and then how to define requirements to fulfil it. 
Issue 2-4: ETSI masks
· Proposals
· Proposal 1: 
· Option1: Do not capture ETSI requirements for NTN UEs in 3GPP at this point of time.
· Option2: [Except for ETSI EN 301 681 requirements, other ETSI requirements for NTN UE in 3GPP are currently not captured until obvious issues are detected.]
· Proposal 2: [For fulfilling ETSI EN 301 681 requirement for NTN IoT UE b255, the guard band is applicable.] 
· Proposal 3: In Proposal 2, maybe need NS signalling. 
Recommended WF
Further discussion in RAN4#106-bis-e meeting 



For considering NTN IoT additional spurious emission only for band b255, it is observed that ETSI EN 301 681 requirement for band b255 frequency lower limit is more stringent compared to FCC requirement.  
There is some reference in TS 36.102 about passing additional FCC regulatory requirement for NB IoT as shown below. 
	[bookmark: _Toc111062013][bookmark: _Toc120570008][bookmark: _Toc121162800][bookmark: _Toc121827681][bookmark: _Toc124177509][bookmark: _Toc124177936]5.2B	Operating bands for category NB1 and NB2
Category NB1 and NB2 UE are designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1. 
Category NB1 and NB2 UE operate in HD-FDD duplex mode.
For operation in Band 255 in USA and Canada when NS_02N is signalled, only channels positions which guarantee at least 90 kHz guard band from RF channel edge to the lower and upper limit of the band shall be used.



This means that operating the NB-IoT channels at the lower and upper edges of the spectrum block in band 255 would lead to NB-IoT UE not meeting the ETSI EN 301 681 requirements, 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 requirements for b255
	Definition
	Possible solution and its’ associated comment

	For b255 NTN IoT UE:
To fulfil ETSI EN 301 681 spurious emission requirement of -10dBm/30kHz from 1626.2MHz to 1626.5MHz which is close to band’s lower limit.
The ETSI EN 301 681 spurious emission requirement for band b255 upper limit is relaxed compared to band b255 lower limit.
	Guard bands: 
Additional guard bands could be applicable at NTN IoT band b255 upper and lower limits.
Guard bands for band b255 upper and lower limits are different. 



Observation 2: Because NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirements. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement for band b255 lower limit.
Proposal 3: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE band b255 lower and upper limits, to apply different guard bands for b255 lower and upper limits as a possible solution.
Proposal 4: To consider the network signalling for possible solutions to fulfil ETSI EN 301 681 requirements if necessary.

2.3	Integer value for Network signalling value 
It is observed that NS integer value for remark NS_02N is unknown. The options in WF [1]  for the issue are shown below.
	The main controversial issues are related to:
· The NS integer value and corresponding bit in RRC are not specified.
Issue 2-5: NS integer values and the corresponding bits in RRC NS signalling
· Regarding the NS values and the corresponding bits in the RRC NS signalling, 
· Option 1: reuse LTE method for NTN IoT, i.e., using global integer value and choose the particular value for NTN IoT band. (e.g., reuse the NS_02 integer value for NS_02N)
· Option 2: explicitly indicate which integer value in the NS bits it uses, like defined in NR.
Recommended WF
Further discussion in RAN4#106-bis-e meeting 



Regarding the SystemInformationBlockType2 with additionalSpectrumEmission in TS 36.521-1, it can be observed that remark NS_02 with integer-value 2 is not used but many integer numbers are used for remark NS_xx.  
	6.2.4.4.3.1	Message contents exceptions (network signalled value "NS_03")
1.	Information element additionalSpectrumEmission is set to NS_03. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
Table 6.2.4.4.3.1-1: SystemInformationBlockType2: Additional spurious emissions test requirement for "NS_03"
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	3 (NS_03)
	
	


  



Proposal 5: Regarding the used remarks NS_xx or NS_xxN for NTN IoT bands, to consider the associated integer values based on LTE approach if there is no specific concern. 

	6.2.4.4.3.2	Message contents exceptions (network signalled value "NS_04")
1.	Information element additionalSpectrumEmission is set to NS_04. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
Table 6.2.4.4.3.2-1: SystemInformationBlockType2: Additional spurious emissions test requirement for "NS_04"
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	4 (NS_04)
	
	


 
…
Table 6.2.4.4.3.22-1: SystemInformationBlockType2: Additional spurious emissions test requirement for "NS_24"
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	    additionalSpectrumEmission
	24 (NS_24)
	
	



…
6.2.4.4.3.26	Message contents exceptions (network signalled value "NS_35")
1.	Information element additionalSpectrumEmission is set to NS_35. This can be set in the SystemInformationblockType2 as part of the cell broadcast message. This exception indicates that the UE shall meet the additional spurious emission requirement for a specific deployment scenario.
[bookmark: _Hlk132059146]Table 6.2.4.4.3.26-1: SystemInformationBlockType2: Additional spurious emissions test requirement for "NS_35"
	Derivation Path: TS 36.508 [7] clause 4.4.3.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: _Hlk132059163]    additionalSpectrumEmission
	32
	
	

	              additionalSpectrumEmission-v10l0
	35 (NS_35)
	
	


 



In TS 36.521-1, it is observed that remark NS_24 use integer-value 24. It is not sure whether integer-value 2 could be used for NS_02N.
Observation 3: Regarding the SystemInformationBlockType2 with additionalSpectrumEmission in TS 36.521-1, It is observed that remark NS_24 uses integer-value 24 but there is no usage for remark NS_02 and its’ associated integer-value 2. Not sure whether integer-value 2 could be used for remark NS_02N. 
Proposal 6: Regarding the used remarks NS_02N, to consider the proper associated integer value (e.g., 2 or other unused integer values).

3. Conclusion
In the contribution, proposals of IoT NTN UE RF requirements for residual topics are provided.
Proposal 1: The square brackets for A-MPR value in TS 36.102 Table 6.2B.3-1 can be removed as indicated in the proposed CR [2] when no other CR on this topic is available.  
Observation 1:  It is observed in [4] that A-MPR could be also needed when other RB number is applicable. 
Proposal 2: For considering other RB number, to update Table 6.2A.3-1 NS_24’s associated resources-blocks number as indicated in the proposed CR [2] and encourage companies to further confirm.  

Observation 2: Because NTN IoT UE needs to further fulfil ETSI EN 301 681 spurious emission requirements. The requirement of -10dBm per 30kHz measurement bandwidth from 1626.2MHz to 1626.5MHz should be considered for evaluating guard band requirement for band b255 lower limit.
Proposal 3: For fulfilling ETSI EN 301 681 requirement for NTN IoT UE band b255 lower and upper limits, to apply different guard bands for b255 lower and upper limits as a possible solution.
Proposal 4: To consider the network signalling for possible solutions to fulfil ETSI EN 301 681 requirements if necessary.

Proposal 5: Regarding the used remarks NS_xx or NS_xxN for NTN IoT bands, to consider the associated integer values based on LTE approach if there is no specific concern.
Observation 3: Regarding the SystemInformationBlockType2 with additionalSpectrumEmission in TS 36.521-1, It is observed that remark NS_24 uses integer-value 24 but there is no specific usage for remark NS_02 and its’ associated integer-value 2. Not sure whether integer-value 2 could be used for remark NS_02N. 
Proposal 6: Regarding the used remarks NS_02N, to consider the proper associated integer value (e.g., 2 or other unused integer values).
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