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1 Introduction
In WID [1], B54 need to be added to Category M1/M2 and NB1/NB2, in this paper, the RF impact on the spec and work plan is proposed.
2 Discussion
2.1 Discussion
B54 from 36.101 has below frequency range:
	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
	

	54
	1670 MHz
	-
	1675 MHz
	1670 MHz
	-
	1675 MHz
	TDD


The new additional requirement from FCC is added in TS 36.101 with NS_62 below:

Table 6.6.3.3.36-1: Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	1.4 MHz, 3 MHz and   5 MHz
	
	

	1541 ≤ f ≤ 1559
	-102
	2kHz
	Averaged over any 2 millisecond active transmission interval

	1559≤ f ≤ 1608
	-85
	700Hz
	

	1608≤ f ≤ 1610
	-85 +5/2 (f-1608)
	700Hz
	

	1610≤ f ≤ 1625
	-80+ 66/15 (f-1610)
	700Hz
	

	1541 ≤ f ≤ 1608
	-75
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1608≤ f ≤ 1610
	-75 + 5/2 (f-1608)
	1MHz
	

	1610≤ f ≤ 1625
	-70+ 66/15 (f-1610)
	1MHz
	

	NOTE 1: 
The EIRP requirement in regulation is converted to conducted requirement using 0 dBi antenna.


According to the further RAN4 agreement, there is no A-MPR needed for 1.4MHz, 3MHz and 5MHz after evaluation of the duplexer filter performance and transceiver spurious emission performance for UE [2]. As the Cat-M1 BW is 1.4MHz and Cat-M2 BW is 5MHz, so there is no A-MPR needed for integer number RB allocation. In Rel-17, there is no A-MPR for subPRB for B24 if Cat-M1/M2’s Fc configured greater than 1635MHz for Cat-M1/M2 for 5MHz channel BW. The minimum rejection of the filter of B54 is more than 40 dB between 1541 – 1620 MHz and more than 36 dB between 1620 – 1626 MHz in [2]. B24 filter rejection is similar between1541 – 1612 MHz range [3]. Therefore, we believe there is no A-MPR needed for the subPRB transmission for B54.
Observation-1: No A-MPR needed for Cat-M1/M2 for B54 for additional requirement “NS_62”

Observation-2: No A-MPR needed for Cat-M1/M2 for B54 for additional requirement “NS_62” for subPRB transmission.

For BS, the FCC requirement for B54 to protect 1541-1650MHz is added as manufacture declaration in TS 36.104.
Table 6.6.4.3.1-9: Declared Band 54 emissions levels for protection of the 1541-1650 MHz band
	Operating Band
	Frequency range
	Declared emission level (dBW) 

(Measurement bandwidth = 1 MHz)
	Declared emission level (dBW) of discrete emissions of less than 700 Hz bandwidth

(Measurement bandwidth = 1 kHz)
	Declared emission level (dBW) of discrete emissions of less than 2 kHz bandwidth

(Measurement bandwidth = 1 kHz)

	54
	1541 - 1559 MHz 
	PEM,B54,a
	
	PEM,B54,f

	
	1559 - 1610 MHz
	PEM,B54,b
	PEM,B54,d
	

	
	1610 - 1650 MHz
	PEM,B54,c
	PEM,B54,e
	


2.2 RF impact analysis
Cat-M1/M2:

UE RF 
The new band needs to be added to operating band, UE power class and REFSENS for Cat-M1/M2.
According to discussion above, no A-MPR needed for Cat-M1/M2 for subPRB and non-subPRB transmission.

Proposal-1: For UE RF, no A-MPR for Cat-M1/M2 for subPRB and non-subPRB transmission.
BS RF: 
FCC requirement is added for B54 in TS 36.104 so no other RF impact for Cat-M1/M2.
Proposal-2: For BS RF, no new RF impact on cat-M1/M2.
 NB: NB1/NB2
UE RF: 

The new band needs to be added to operating band, UE power class and REFSENS for Cat-NB1/NB2.

As the same with other NB-IoT bands operating in USA, the NS_04 can be used for NB UE to account for the USA emission requirements.

	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
	

	54
	1670.1 MHz
	–
	1674.9 MHz
	1670.1 MHz
	–
	1674.9 MHz
	TDD


BS RF: 
The new band need to be added to the operating band and inband/outband blocking for standalone and inband/guard band operation for NB-IoT.
 Proposal-3: Consider above RF impacts for NB-IoT.
2.3 Workplan

As the analysis shows the work could be done with 2 meetings. Therefore, we propose below workplan:

1. RAN4#106: 
a. Discuss and agree with the proposed RF impact and work plan.
b. Discuss the CR and agree CR .

Proposal-4: Approve the workplan for adding B54 for WID  [1].
3 Conclusion
In this paper, the B54 RF impact is analysed with below observations and proposals:

Observation-1: No A-MPR needed for Cat-M1/M2 for B54 for additional requirement “NS_62”

Observation-2: No A-MPR needed for Cat-M1/M2 for B54 for additional requirement “NS_62” for subPRB transmission.

Proposal-1: For UE RF, no A-MPR for Cat-M1/M2 for subPRB and non-subPRB transmission.
Proposal-2: For BS RF, no new RF impact on cat-M1/M2.
Proposal-3: Consider above RF impacts for NB-IoT.
Proposal-4: Approve the workplan for adding B54 for WID  [1].
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