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1	Introduction 
[bookmark: _GoBack]In the USA the FCC has released new rules and auctioned the frequency range 3700-3980MHz [1] last year. RAN4 has discussed this and enabled usage of n77 for 3.7-3.98GHz by introducing this into the specs. This year again the FCC has released new rules [2] for the frequency range 3450-3550MHz, which is also covered by n77. This paper discusses how this new spectrum can be used in the US.
2	Emissions mask 
Concerning the emission limits the modifications of the FCC rules are shown below: 
§ 27.53 Emission limits. 
*****
(n) 3.45 GHz Service. The following emission limits apply to stations transmitting in the 3450- 3550 MHz band: 
*****
(2) For mobile operations in the 3450-3550 MHz band, the conducted power of any emission outside the licensee’s authorized bandwidth shall not exceed −13 dBm/MHz. Compliance with this paragraph (n)(2) is based on the use of measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands immediately outside and adjacent to the licensee's frequency block, a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be employed, but limited to a maximum of 200 kHz. In the bands between 1 and 5 MHz removed from the licensee’s frequency block, the minimum resolution bandwidth for the measurement shall be 500 kHz. The emission bandwidth is defined as the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated at least 26 dB below the transmitter power. 
This is the General Emissions Mask specified in 38.101-1, which is valid also for n77:
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Comparing the FCC SEM in §27.53 with the general SEM in 3GPP 38.101-1 shows there are only minor differences, which should not require any change to the 3GPP SEM: 
0..1MHz offset:
 - FCC: -13dBm with 1% channel bandwidth (CBW) or a maximum of 200kHz resolution bandwidth (RBW)
 - 3GPP: -13dBm with 1% CBW up to 40MHz CBW, -24dBm/30kHz from 50 to 100MHz CBW
Comparing both shows they are identical up to 20MHz CBW. For 20-40MHz CBW FCC would measure with 200kHz, 3GPP with 250-400kHz. Since the integrated bandwidth is larger for the 3GPP measurement, while the value of -13dBm is the same, the 3GPP mask is slightly tighter. For 50..100MHz CBW the 24dBm/30kHz can be converted to -16.8dBm/200kHz, assuming a flat power spectral density. Considering that the measurement bandwidth is smaller for  the 3GPP test, the -24dBm/30kHz need to be fulfilled for each 30kHz bin, while the -13dBm/MHz is integrated over 200kHz, which also results in a tighter 3GPP spec than the FCC emissions limit.
1..5MHz offset:
 - FCC: -13dBm/500kHz
 - 3GPP: -10dBm/1MHz
In this case the -10dBm/1MHz and the -13dBm/500kHz are equivalent, assuming a constant power spectral density (PSD). Although the PSD is not constant but continuously increasing towards the carrier, it can be safely assumed that the FCC requirement is fulfilled when the 3GPP requirement is fulfilled.
 >5MHz offset: 
 - FCC: -13dBm/MHz
 - 3GPP: -13dBm/MHz at lower and -25dBm/MHz at higher offsets. 
For >5MHz offset the 3GPP mask is always tighter.
Observation 1:	A UE using band n77 fulfilling the 3GPP general emissions mask, also fulfills the emissions limits in §27.53 of the new FCC rules for 3450-3550MHz
Proposal 1:	No modification to the general emissions mask in 38.101-1 is needed

3	Coexistence Table 
Since n77 has already been introduced to be used for the US frequency range 3700-3980MHz, there is no change needed to the current Coexistence table in 38.101-1:
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n77

	E-UTRA Band 1, 2, 3, 4, 5, 7, 8,  11, 12, 13, 14, 17, 18, 19, 20, 21, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 41, 53, 65, 66, 70, 71, 74, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8



Proposal 2:	No modification to the co-existence for US bands for n77 in 38.101-1 is needed

4	Frequency range restriction 
For the US it is important that n77 is only used within allowed frequency ranges, which is until now 3700-3980MHz, although the band is specified from 3300-4200MHz. This is to prevent someone using n77 for example in the frequency range of band 48/n48, as there other emissions and licensing requirements are used compared to the frequencies outside 3700-3980MHz. Therefore a limitation to the usable frequency range has been introduced to 38.101-1:So as soon as a UE connects in the US or to a US network, the n77 frequency range is limited to 3700-3980MHz for regulatory reasons.
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n7712
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	NOTE 12: In the USA this band is restricted to 3700-3980MHz.



However, since now we need to add 3450-3550MHz, we need to modify this note to enable the new frequency range. Since the main purpose is to exclude the band 48/n48 frequency range for regulatory reasons, we propose to modify the note to exclude the band 48/n48 frequency range rather than to add 3450-3550MHz to the note. The main reason is that if another frequency range is added within n77 in the US, we do not need to modify the note again.
It is proposed to modify the restriction in the Operating Band table in 38.101-1:
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high

	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n7712
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	NOTE 12: In the USA the frequency range 3550-3700Hz is excluded from n77 operation.




Proposal 3:	Modify the frequency restriction in the Operating Bands table for the US to restrict n77 usage to outside the n48 frequency range
5	Legacy UE issues
There are UEs on the market, which were sold before 3.7-3.98GHz was allowed in the US according to the Rel. 15 version of 38.101-1, these devices have not been tested for compliance with the FCC rules. After the restriction of n77 to 3.7-3.98GHz for the US in the Rel. 16 verison of 38.101, we have devices that have been tested for compliance to the FCC rules within 3.7-3.98GHz, but of course these devices haven’t been tested for compliance with the new FCC rules for 3.45-3.55GHz, so they are not allowed to use the new frequency range. The logical consequence is that the modification of the note, as described above, should be done in Rel. 17. If we just change the note in Rel. 16, we would have two different kind of Rel. 16 devices, some of which could support 3.45-3.55GHz and some others not. The network could not distinguish them, it would only realize that the device doesn’t support 3.45-3.55GHz, when trying to add a carrier on that frequency range fails.
However, only specifying 3.45-3.55 GHz for Rel. 17 may not be the preferred solution for the operators. It would be good to study for the next meeting, how a solution to distinguish devices supporting the new frequency range or not within the same release could look like.
Proposal 4:	Companies are engouraged to propose a solution, how the network can distinguish devices supporting the new frequency range or not within the same release. If no reasonable solution is found, the best way would be to specify the new frequency range from Rel. 17 onwards. 

6	Conclusions
We draw the following conclusions: 
Observation 1:	A UE using band n77 fulfilling the 3GPP general emissions mask, also fulfills the emissions limits in §27.53 of the FCC rules
Proposal 1:	No modification to the general emissions mask in 38.101-1 is needed
Proposal 2:	No modification to the co-existence for US bands for n77 in 38.101-1 is needed
Proposal 3:	Modify the frequency restriction in the Operating Bands table for the US to restrict n77 usage to outside the n48 frequency range
Proposal 4:	Companies are engouraged to propose a solution, how the network can distinguish devices supporting the new frequency range or not within the same release. If no reasonable solution is found, the best way would be to specify the new frequency range from Rel. 17 onwards. 
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