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1. Introduction
[bookmark: OLE_LINK13]RAN4#108bis continued to discuss UE RF requirements for L+S IoT NTN band, and all of UE RF core requirements except A-MPR for category NB1/NB2 are agreed [1]:
	Issue 1-1-2: For A-MPR for Cat. NB1/NB2, which of the following options should be specified in TS 36.102 for B254?
· Proposals
· Option 1: No A-MPR is specified
· Option 2: Others, please elaborate.
· Recommended WF
· To be discussed.

Issue 1-1-3: For B254, which of the following options should be specified as NS flag(s) to support ETSI regulatory requirements?
· Proposals
· Option 1: One NS value as below
	NS flag
	Carrier frequency range

	NS_04N
	1610 MHz – 1618.25 MHz

	
	1618.25 MHz – 1626.5 MHz



· Option 2: Two NS values as below
	NS value
	Regulatory domain
	Applicable range (MHz)
	In-band emissions
	Out-of-band emissions

	NS_04N
	ETSI
	1610-1618.25
	ETSI (1610-1618.25)
	ETSI (1559-1610MHz)
ETSI (>1628.5MHz)

	NS_05N
	
	1618.25-1626.5
	ETSI (1618.25-1626.5)
	



· Option 3: Pending capturing ETSI requirements
· Recommended WF
· To be discussed.



In this contribution, we provide more MPR evaluation results for IoT NTN category NB1/NB2 etc, and propose no A-MPR be needed for Cat. NB1/NB2.
2. Discussion
2.1 Transmitter characteristics  
The table below illustrates an overview on the Tx RF requirements and the progress until RAN4#108bis, and the only core requirement highlighted in yellow is to be discussed in this contribution, i.e., A-MPR for Cat. NB1/NB2, and NS flags for category M1, though no A-MPR is agreed for Cat. M1: 
	(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 A-MPR is agreed, but NS flags not decided yet.

	6.2A.4 Configured transmitted power for Cat. M1
	Yes, re-using 36.102.

	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
	Yes, re-using 36.102

	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
	Yes, re-using 36.102.

	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
	Yes, re-using 36.102.

	6.4A.1	Frequency error for UE category M1
	Yes, re-using 36.102.

	6.4A.2	Transmit modulation quality for category M1
	Yes, re-using 36.102.

	6.4B.1	Frequency error for UE category NB1 and NB2
	Yes, re-using 36.102.

	6.4B.2	Transmit modulation quality for Category NB1 and NB2
	Yes, re-using 36.102.

	6.5A.1	General
	No discussion needed

	6.5A.2	Occupied bandwidth for category M1
	Yes

	6.5A.3	Out of band emission for category M1
	Yes

	6.5A.4	Spurious emission for category M1
	Yes

	6.5B.1	General
	No discussion needed.

	6.5B.2	Occupied bandwidth for category NB1 and NB2
	Yes

	6.5B.3	Out of band emission for category NB1 and NB2
	Yes

	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
	Yes

	6.6B	Transmit intermodulation for category NB1 and NB2
	Yes



A-MPR and NS flags for category NB1/NB2 
For category NB1/NB2, TS 36.102 specifies MPR for different allocations where 3 tones, 6 tones and 12 tones are allocated starting at different positions [3]:
Table 6.2B.2-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB



As illustrated in our contribution in the previous meeting [2], for A-MPR for category NB1/NB2 with full 12 tones allocation, No A-MPR for category NB1/NB2 for B254 to meet corresponding FCC or ETSI requirements. To further evaluate non-full-tone allocations, we conducted more simulations and have the following results as shown in Fig. 1 and Fig. 2 for 3-tone and 6-tone allocations respectively:
[image: ]
(a) 3-tone [0-2] allocation, FCC  No A-MPR is required
[image: ]
(b) 3-tone [0-2] allocation, ETSI, Fc = 1610 – 1618.25 MHz  A-MPR = 0.7dB

[image: ]
(c) 3-tone [0-2] allocation, ETSI, Fc = 1618.25 – 1626.5 MHz  A-MPR = 1.5 dB
Fig. 1, MPR evaluations for 3-tone allocation for FCC and ETSI requirements
[image: ]
(a) 6-tone [0-6] allocation, FCC  No A-MPR is required 
[image: ]
(b) 6-tone [0-5] allocation, ETSI, Fc = 1610 – 1618.25 MHz  A-MPR = 0
[image: ]
(c) 6-tone [0-5] allocation, ETSI, Fc = 1618.25 – 1626.5 MHz  A-MPR = 0.7dB
Fig. 2, MPR evaluations for 6-tone allocation for FCC and ETSI requirements
From our evaluations for all specified allocations for both ETSI and FCC regulations, the additional MPR required are summarized in the tables below for ETSI regulations:
Table 1: A-MPR for NS_04N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 0.7 dB
	0.2 dB
	≤ 0.7 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	0 dB
	0 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB



Table 2: A-MPR for NS_05N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 1.5 dB
	0.5 dB
	≤ 1.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	≤ 0.7 dB
	≤ 0.7 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB



Proposal 1a: No A-MPR is specified for category NB1/NB2 for FCC regulations. 
Proposal 1b: A-MPR is specified as Table 1 and 2 for category NB1/NB2 for ETSI regulations.
Obviously, for NS flags, B254 can be aligned with that for n254 where the same ETSI requirements are applied, i.e., NS_04N and NS_05N are introduce for different frequency segments in B254.
Proposal 2: RAN4 to introduce NS_04N and NS_05N for ETSI requirements for B254 category NB1/NB2, which is aligned with that for n254.
In addition, for FCC requirements, NS_03N can also be introduced for B254, which is also aligned with that for n254.
Proposal 3: RAN4 to introduce NS_03N for FCC requirements for B254 category NB1/NB2, which is also aligned with that for n254.
The companion draft CR is submitted as [4].
NS flags for category M1
In last meeting, it was agreed that no A-MPR is required for category M1. However, for NS flags, it is natural to have the same NS flags for both category M1 and category NB1/NB2.
Proposal 4: RAN4 to introduce NS_03N for FCC requirements, and NS_04N and NS_05N for ETSI requirements for B254 category M1.

2.2 Receiver characteristics  
The table below illustrates an overview on the Rx RF requirements and the progress until RAN4#108bis, thus no more discussion is needed for receiver RF core requirements. 
	(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
	Yes agreed

	7.3B	Reference sensitivity power level for UE category NB1 and NB2
	Yes agreed

	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
	Yes

	7.5B	Adjacent Channel Selectivity for category NB1 and NB2
	Yes

	7.6A	Blocking characteristics for category M1
	Yes, agree to re-use 36.102 requirements 

	7.6B	Blocking characteristics for category NB1 and NB2
	Yes, agree to re-use 36.102 requirements 

	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
	Yes

	7.8B	Intermodulation characteristics for category NB1 and NB2
	Yes



Observation 1: No more discussion is required for Rx RF requirements.
3. Conclusion
In this contribution we have the following proposals and observation for UE RF requirements for L+S IoT NTN band:
Observation 1: No more discussion is required for Rx RF requirements.
Proposal 1a: No A-MPR is specified for category NB1/NB2 for FCC regulations. 
Proposal 1b: A-MPR is specified as Table 1 and 2 for category NB1/NB2 for ETSI regulations.
Table 1: A-MPR for NS_04N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 0.7 dB
	0.2 dB
	≤ 0.7 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	0 dB
	0 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB



Table 2: A-MPR for NS_05N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 1.5 dB
	0.5 dB
	≤ 1.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	≤ 0.7 dB
	≤ 0.7 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB


 
Proposal 2: RAN4 to introduce NS_04N and NS_05N for ETSI requirements for B254 category NB1/NB2, which is aligned with that for n254.
Proposal 3: RAN4 to introduce NS_03N for FCC requirements for B254 category NB1/NB2, which is also aligned with that for n254.
Proposal 4: RAN4 to introduce NS_03N for FCC requirements, and NS_04N and NS_05N for ETSI requirements for B254 category M1.
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