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1	Introduction
RAN#82 has adopted a Work Item to introduce wider bandwidths to n7 [1]. Currently the maximum channel bandwidth is 20 MHz which is the same as in LTE.
This document presents UE TX simulation results for the wider channel bandwidths on n7. Band 38 protection and self-interference (MSD) are simulated.
2	Discussion
2.1	Band 38 protection
The current NR specification for n7 allows up to 20 MHz channel bandwidth and has the same requirements for out-of-band emissions and band 38 protection as the corresponding LTE band:
Table 6.5.3.2-1: Requirements for spurious emissions for UE co-existence (from 38.101-1)
	NR Band
	Spurious emission for UE co-existence

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

	n7

	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 65, 66, 67, 68, 72, 74, 75, 76,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 and Table 6.5A.3.1-1 from the edge of the channel bandwidth.
NOTE 21:	This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.



As can be seen from the UE-to-UE coexistence table, the emission limit for band 38 protection is achieved by UL resource allocation restrictions. Up to 54 RB may be allocated while still meeting the emission limit.
The following figures present A-MPR simulation results for 20, 25, 30, 40, and 50 MHz channel bandwidths at the upper edge of n7. The emission limit is according to the UE-to-UE coexistence table. The RF impairments are according to NR FR1 minimum requirements (28 dBm IQ image and LO suppression, 60 dBc CIM3), and the PA calibration point is set to meet 0.5 dB MPR with 100 RB QPSK DFT-s-OFDM allocated at channel edge.
[image: ][image: ]
Figure 1: A-MPR for 20 MHz ChBW (left: DFT-s-OFDM, right: CP-OFDM)
It can be seen from Figure 1, that up to 60 RB would be possible using the selected PA operating point. This is in line with the slightly higher linearity than in LTE, where 54 RB is the limit. Because of the higher baseline MPR, CP-OFDM could achieve larger allocation without A-MPR (up to 89 RB).
[image: ][image: ]
Figure 2: A-MPR for 25 MHz ChBW (left: DFT-s-OFDM, right: CP-OFDM)
For 25 MHz channel bandwidth, the same RB size limits as for 20 MHz apply (i.e. 60 RB and 89 RB for DFT-s-OFDM and CP-OFDM respectively). With large allocations, the A-MPR requirement increases.
[image: ][image: ]
Figure 3: A-MPR for 30 MHz ChBW (left: DFT-s-OFDM, right: CP-OFDM)
For 30 MHz, in addition to the spectral regrowth, IMD3 and CIM3 becomes an issue, as the unwanted emissions hit the -40 dBm/MHz mask segment. Simple RB restriction solution cannot be used. Up to 9 dB A-MPR is required for narrow allocations at the edges.
[image: ][image: ]
Figure 4: A-MPR for 40 MHz ChBW (left: DFT-s-OFDM, right: CP-OFDM)
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Figure 5: A-MPR for 50 MHz ChBW (left: DFT-s-OFDM, right: CP-OFDM)
For 40 and 50 MHz channel bandwidths, the same trend continues. If RAN4 defines specification for 30 MHz and larger bandwidths for n7, a new NS value would be required, accompanied with A-MPR. 
2.2	Self-desense and MSD
In addition to the band 38 protection requirement, the larger bandwidths will impact the REFSENS more than the current 20 MHz and narrower channels. For 20 MHz bandwidth, the uplink RB configuration in REFSENS test is limited to 75 RBs:
Table 7.3.2-3: Uplink configuration for reference sensitivity (from 38.101-1)
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Duplex Mode

	n7
	15
	25
	501
	751
	751
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	361
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	18
	181
	
	
	
	
	
	
	
	
	

	NOTE 1:	1 Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1).



For 20 MHz channel bandwidth, the reference regrowth at DL channel edge was simulated:
[image: ]
Figure 6: Self-desense for 20 MHz ChBW
The maximum number of RBs possible in REFSENS test, without decrease in DL SINR was found to be 72 RB, 64 RB, and 45 RB for 25 MHz, 30 MHz, and 40 MHz channel bandwidths respectively. For these bandwidths, the IMD5 will not reach the DL channel, and MSD will not have to be specified (IMD7 is sufficiently weak to not have a large impact).
For 50 MHz channel bandwidth, various edge allocations up to 45 RB were simulated, together with the 40 MHz 45 RB reference. The results are shown in Figure 7.
[image: ]
Figure 7: MSD for 50 MHz channel bandwidth. The power across the DL channel is shown for each allocation.
It can be seen that the narrow allocations actually dominate the emissions on the DL channel (2620-2670 MHz). The maximum integrated power is shown at -49.2 dBm. The reference power for 50 MHz is -61.8 dBm considering zero MSD. Therefore REFSENS for 50 MHz channel bandwidth would need to accommodate about 10 dB of MSD.
3	Conclusion
This document presents initial simulation results for wider channel bandwidths for n7. The A-MPR to meet band 38 protection criteria are shown, and it can be concluded that simple RB restriction scheme will not be sufficient for 30 MHz and larger channels. NS value and A-MPR would need to be defined to facilitate these bandwidths.
Self-interference simulations were also performed to estimate the maximum uplink configuration in REFSENS test. For 50 MHz bandwidth, the IMD5 products and spectral regrowth easily reach the DL channel, thereby requiring MSD, which is estimated at around 10 dB. 40 MHz and smaller bandwidths may be used without MSD.
4	References
[1]	RP-182827, New WID on adding wider channel bandwidths in Band n7, BT plc
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