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1. Introduction
In this document, we look at the fallback combination of DC_2_n25 as part of DC_2-7-66-n25 and DC_2-7-13_n25 band combinations.
2. Discussion
The TP was proposed [1] to introduce DC_2_n25 as a fallback of higher order band combinations. There are some challenges. There is still a question of how to treat the fallback DC_2_n25 band combination and produce the framework in the specification. Do you treat the band combination as an intra-band non-contiguous band combination and calculate ΔRIBNC or do you treat the band combination as an inter-band combination and calculate the crossband noise MSD? In any case or choice, REFSENS relaxation must be calculated. The following figure, 2.1-1, illustrates the difference of the choices:
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Figure 2-1: Possible methods to analyse REFSENS relaxation for fallback combination
2.1. Treat DC_2_n25 like DC_25_n25 with n25 only as uplink

In this case, a table for DC_2_n2 already exists in the specification, but with DC_25_n25 and LTE CA_25-25, the gap between the TX and RX bands have reduced to 15MHz from 20MHz, and with a 20MHz channel BW, and to be consistent with this framework, the uplink configuration needs to be modified to avoid the CIM3 and CIM5 impact. Also, bands n2 and n25 can now support up to 40MHz channel BW on the uplink, but the trend in these tables can be seen that RBs as well as increase channel BW must be restricted to avoid excessive TX distortion type impacts. So, the worst-case MSD is not specified. If RB position is not restricted, MSD is large as shown for a 20MHz channel BW as illustrated in Table 2.1-1. RB position is not restricted for 20MHz BW indicating how high MSD can be due to 3rd order effect. The analysis is shown in the appendix 4.1. 
Table 2.1-1: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity (NR uplink carrier is closer to the E-UTRA downlink carrier than it is to the NR downlink carrier) – No RB position restriction
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	UL NR allocation

(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	
	
	

	DC_25A_n25A
	20MHz
	5MHz
	 Wgap = 40.0
	121
	33.4
	FDD

	
	20MHz
	10MHz
	Wgap = 35.0
	121
	30.4
	

	
	20MHz
	15MHz
	Wgap = 30.0
	121
	28.6
	

	
	20MHz
	20MHz
	Wgap = 25.0
	121
	27.5
	


Observation 1: 20MHz BW with RBs closest to DL has high MSD due to 3rd order effect as shown in Table 2.1-1. 
From figure 2-1, it can be shown that DC_2_n25 with UL only in n25 has same configuration conditions as DC_25_n25. Changes are mainly due to gap size between carriers at the maximum Wgap as well as MSD numbers being adjusted for the smaller separation between RX and TX. LTE CA_25-25 is similar. LTE CA 25-25 has RB position restriction. The modified UL allocation and Wgap for DC_25_n25 ΔRIBNC is shown in Table 2.1-2.
Table 2.1-2: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity (NR uplink carrier is closer to the E-UTRA downlink carrier than it is to the NR downlink carrier)
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	UL NR allocation

(LCRB)
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	
	
	

	DC_25A_n25A
	5MHz
	5MHz
	30.0 < Wgap ≤ 55.0
	101
	5.0
	FDD

	
	
	
	0.0 < Wgap ≤ 30.0
	251
	0
	

	
	5MHz
	10MHz
	25.0 < Wgap ≤ 50.0
	101
	4.5
	

	
	
	
	0.0 < Wgap ≤ 25.0
	251
	0
	

	
	5MHz
	15MHz
	20.0 < Wgap ≤ 45.0
	101
	4.3
	

	
	
	
	0.0 < Wgap ≤ 20.0
	251
	0
	

	
	5MHz
	20MHz
	15.0 < Wgap ≤ 40.0
	101
	4.1
	

	
	
	
	0.0 < Wgap ≤ 15.0
	251
	0
	

	
	10MHz
	5MHz
	15.0 < Wgap ≤ 50.0
	10 (RBstart = 33)
	5.5
	

	
	
	
	0.0 < Wgap ≤ 15.0
	321
	0
	

	
	10MHz
	10MHz
	10.0 < Wgap ≤ 45.0
	10 (RBstart = 33)
	5.0
	

	
	
	
	0.0 < Wgap ≤ 10.0
	321
	0
	

	
	10MHz
	15MHz
	5.0 < Wgap ≤ 40.0
	10 (RBstart = 33)
	4.5
	

	
	
	
	0.0 < Wgap ≤ 5.0
	321
	0
	

	
	10MHz
	20MHz
	0.0 < Wgap ≤ 35.0
	10 (RBstart = 33)
	4.2
	

	
	15MHz
	5MHz
	10.0 < Wgap ≤ 45.0
	10 (RBstart = 44)
	7.6
	

	
	
	
	0.0 < Wgap ≤ 10.0
	321
	0
	

	
	15MHz
	10MHz
	5.0 < Wgap ≤ 40.0
	10 (RBstart = 44)
	6.7
	

	
	
	
	0.0 < Wgap ≤ 5.0
	321
	0
	

	
	15MHz
	15MHz
	0.0 < Wgap  ≤ 35.0
	10 (RBstart = 44)
	5.6
	

	
	15MHz
	20MHz
	0.0 < Wgap ≤ 30.0
	10 (RBstart = 44)
	4.8
	

	
	20MHz
	5MHz
	0.0 < Wgap ≤ 40.0
	12 (RBstart = 62)
	8.0
	

	
	20MHz
	10MHz
	0.0 < Wgap ≤ 35.0
	12 (RBstart = 62)
	6.7
	

	
	20MHz
	15MHz
	0.0 < Wgap ≤ 30.0
	12 (RBstart = 62)
	6.1
	

	
	20MHz
	20MHz
	0.0 < Wgap ≤ 25.0
	12 (RBstart = 62)
	5.7
	


Observation 2: DC_2_n25 with UL only in n25 has same configuration conditions as DC_25_n25. LTE test points for CA_25A-25A could be used.

Observation 3: 3rd order effect increases the MSD unless RB position is restricted as in LTE CA_25A-25A
Proposal 1: If treating DC_2_n25 with UL only in n25 like intra-band DC_25_n25 with n25 UL only, then use ΔRIBNC as shown in Table 2.1-2. Use test points same as LTE CA_25A-25A and not include 3rd order effect.
2.2. Treat DC_2_n25 like inter-band ENDC with only n25 as uplink
In this case, the worst-case MSD must be derived using the largest channel bandwidth with the LCRB chosen from deriving the REFSENS. The worst-case condition would be the 40MHz channel BW with the IM3 due to image and CIM5 landing in B2 RX using UL configuration of 40RBs as would be used for the n25 stand-alone REFSENS. Analysis is shown in the appendix 4.2. There is no RB position restriction to calculate the crossband noise MSD. The MSD is constant over the DL BW because more of the 3rd order effect is integrated into the RX BW and the average TX RXBN decreases over the DL BW. The scenario shows that the 3rd order effect is comparable to the RXBN with both impairments almost contributing equally to the overall MSD.
Table 2.2-1: Reference sensitivity exceptions (MSD) due to cross band isolation for PC3 EN-DC in NR FR1
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	30 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	70 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	n25
	2
	33
	33
	33
	33
	
	
	
	
	
	
	
	
	


Table 2.2-1: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz

(LCRB)
	10 MHz

(LCRB)
	15 MHz

(LCRB)
	20 MHz

(LCRB)
	25 MHz

(LCRB)
	30 MHz

(LCRB)
	40 MHz

(LCRB)
	50 MHz

(LCRB)
	60 MHz

(LCRB)
	70 MHz

(LCRB)
	80 MHz

(LCRB)
	90 MHz

(LCRB)
	100 MHz

(LCRB)

	n25
	2
	15
	40
	40
	40
	40
	
	
	
	
	
	
	
	
	

	NOTE 1:
The UL configuration applies regardless of the channel bandwidth of the UL band. UL resource blocks allocation in the table shall be further limited to that specified in Table 7.3.1-2 in TS 36.101 [4] or Table 7.3.2-3 in TS 38.101-1 [2].

NOTE 2:
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. 

…


Proposal 2: If treating DC_2_n25 like inter-band ENDC combination with only n25 as uplink, then use MSD as shown in Table 2.2-1 and Tab le 2.2-2 to include 3rd order effect. Requirements are only required to be met with DL frames aligned within 3usec and PSD difference between carriers is 6dB.
3. Conclusion

Observation 1: 20MHz BW with RBs closest to DL has high MSD due to 3rd order effect as shown in Table 2.1-1. 
Observation 2: DC_2_n25 with UL only in n25 has same configuration conditions as DC_25_n25. LTE test points for CA_25A-25A could be used.

Observation 3: 3rd order effect increases the MSD unless RB position is restricted as in LTE CA_25A-25A.
Proposal 1: If treating DC_2_n25 with UL only in n25 like intra-band DC_25_n25 with n25 UL only, then use ΔRIBNC as shown in Table 2.1-2. Use test points same as LTE CA_25A-25A and not include 3rd order effect.
Proposal 2: If treating DC_2_n25 like inter-band ENDC combination with only n25 as uplink, then use MSD as shown in Table 2.2-1 and Tab le 2.2-2 to include 3rd order effect. Requirements are only required to be met with DL frames aligned within 3usec and PSD difference between carriers is 6dB.
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4. Appendix
4.1. Analysis for treating DC_2_n25 like intra-band DC_25_n25 with UL only on n25 for 20MHz BW
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4.2. Analysis for treating DC_2_n25 as inter-band with UL only on n25 for worst-case 40MHz UL BW and 5M/10M/15M/20M DL BWs.
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