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1. Introduction
In this document, we discuss how to handle new and larger channel bandwidths introduced into NRCA and ENDC combinations having cross band noise MSD
2. Discussion
2.1. Background
Last meeting, a discussion and CRs were introduced for ENDC band combinations that were missing MSD because of the larger BWs [1] [2] [3]. It was acknowledged that MSD was required for the band combinations mentioned, but there was a question on how to introduce the requirements for large BWs into the specification, since the original contribution introduced a 2nd MSD value and corresponding UL configuration  for the same band combination, potentially increasing the size and complexity of the tables. The ensuing WF [4] highlighted these various options. In this contribution, we discuss the various options and choose the best method going forward.
Option 1: Limited UL BWs

· Consider limited ULBWs of the aggressor band for ENDC combinations with the existing when specifying cross band noise MSD.
· Currently all BWs in each RAT are fair game.
· Possibly introducing a separate table in 38.101-3 for supported ULBWs for ENDC and NRCA combinations.
· Operator still may deploy the larger BW, but UE should not be forced to meet the ENDC/NRCA REFSENS requirement
Option 2: Specify resource allocation and position
· Consider adjusting the UL RB allocation and location for the larger UL channel BW of the aggressor band in the channel BW to avoid TX image, CIM3 and CIM5 to keep MSD no larger than the existing MSD for the smaller channel BWs.

Option 3: Worst-case MSD

· Consider the worst-case MSD with the corresponding UL RB allocation and location for the larger UL channel BW of the aggressor band, taking TX image, CIM3 and CIM5 into account
The problem with option 1 is that the requirement is not clear. The supported BWs are listed, but it is very confusing that for larger BWs, some requirements will still apply, and MSD requirements will not apply. 
The problem with option 2 is that the difference between worst-case MSD for a large BW than that of a small BW will be very large. It may be unnecessary and restrictive to apply a stringent MSD to the smaller BW.
Option 2 is chosen as the best path going forward due to simplicity and precedence. There are other instances in the RAN4 specification where you can specify the UL resource allocation position such as the REFSENS relaxation for intra-band DLCA with single uplink. 
2.2.  Specifying resource allocation and position (Option 2)
When BWs get larger, the frequency difference between the TXLO and the resource allocation gets larger, so it simply makes sense to keep the existing resource allocation and modify the position to keep the MSD values the same. Shifting the resource allocation pulls in the TX distortion out of the victim channel BW, so the only contributor to the cross-band noise is the actual TX noise and IM2 product as with the smaller channel BWs. We show this in the diagram of figure 1. The amount of overlap of CIM5 and IM3 with the RX victim BW as a function of RB position for DC_3A_n1A and DC_1A_n40A is shown in Figure 2.
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Figure 1: Shifting resource allocation to shift TX distortion product out of channel BW.

[image: image2.emf]Numbers relative to TXLO for DC_3_n1

Channel BW 25MHz 25MHz 30MHz 30MHz 40MHz 40MHz 50MHz 50MHz 50MHz

RB position 0 9 0 19 0 42 0 15 63

CIM5_high -37.3875 -29.2875 -49.5375 -32.4375 -74.7375 -36.9375 -99.0375 -85.5375 -42.3375

CIM5_center -48.6375 -40.5375 -60.7875 -43.6875 -85.9875 -48.1875 -110.288 -96.7875 -53.5875

CIM5_low -59.8875 -51.7875 -72.0375 -54.9375 -97.2375 -59.4375 -121.538 -108.038 -64.8375

IM3_high -22.4325 -17.5725 -29.7225 -19.4625 -44.8425 -22.1625 -59.4225 -51.3225 -25.4025

IM3_center -29.1825 -24.3225 -36.4725 -26.2125 -51.5925 -28.9125 -66.1725 -58.0725 -32.1525

IM3_low -35.9325 -31.0725 -43.2225 -32.9625 -58.3425 -35.6625 -72.9225 -64.8225 -38.9025

B3 High Edge -52.5 -52.5 -55 -55 -60 -60 -65 -65 -65

B3 Low Edge -127.5 -127.5 -130 -130 -135 -135 -140 -140 -140


[image: image3.emf]Numbers relative to TXLO for DC_1_n40

Channel BW 80MHz 80MHz

RB position 0 15

CIM5_high -105.375 -78.375

CIM5_center -150.375 -123.375

CIM5_low -195.375 -168.375

B1 High Edge -170 -170

B1 Low Edge -230 -230


Figure 2: Shifting resource allocation to shift TX distortion product out of channel BW.
2.3. Proposal

To complete the specification, we simply follow the previous guidelines where we insert notes in the UL configuration table by specifying the resource allocation position for the larger supported channel BW as indicated below. The MSD for the band combination remains unchanged.
Table 7.3B.2.3.4-2: 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 aggressor 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)
	80 MHz

(LCRB)
	90 MHz

(LCRB)
	100 MHz

(LCRB)

	n14
	3
	15
	25
	25
	25
	25
	
	
	
	
	
	
	
	

	n405
	1
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	

	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. 

NOTE 3:
When the maximum UL RB allocation “LCRB” value is less than the maximum transmission bandwidth configuration “NRB” defined in Table 5.3.2-1 in 38.101-1 [2] for the specified UL band SCS, the UL band should be configured using the lowest CBW that is compatible with the maximum specified LCRB value.

NOTE 4:
The UL resource blocks shall be located at RB position 9, 19, 42, 63 for 25, 30, 40, 50MHz UL channel BW respectively. 

NOTE 5:
The UL resource blocks shall at RB position 15 for 80MHz UL channel BW. 


3. Conclusion

Proposal 1: Modify the UL configuration table for larger UL channel BWs as shown in section 2.3
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