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1. Introduction
In RAN4#88, DC_(n)71AA EN-DC combination was introduced [3]. In this contribution we look at the new MSD issues created from the increased DL aggregated bandwidth up to 25MHz compared to the previous 20MHz of DC_(n)71B.
2. Discussion
2.1. Clarification on DC_(n)71AA DL and UL Configurations
DC_(n)71AA bandwidth combination [3] is summarized in Table 1.

Table 1: Bandwidth combinations for DC_(n)71AA
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink
EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated bandwidth (MHz)
	BCS

	
	
	Channel bandwidths for LTE carrier (MHz)
	Channel bandwidths for NR 
carrier (MHz)
	Channel bandwidths for LTE carrier (MHz)
	
	

	DC_(n)71AA
	DC_(n)71B
	5
	5,10,15,20
	
	25
	0

	
	
	10
	5,10,15
	
	
	

	
	
	15
	5,10
	
	
	

	
	
	
	5,10,15,20
	5
	
	

	
	
	
	5,10,15
	10
	
	

	
	
	
	5,10
	15
	
	


In order to realize up to 25MHz DL bandwidth, the NR side uses asymmetric UL and DL channel bandwidths, notably the DL channel bandwidth is 5MHz larger than the UL for the 25MHz aggregated bandwidth cases. 

Observation 1: For maximum DL aggregated bandwidth of 25MHz, the asymmetric UL and DL channel bandwidth combination is used with a maximum UL aggregated bandwidth of 20MHz.
In order for the band combinations to be fully specified the Band 71 NR asymmetric bandwidths shall also be specified in 38.101-1, with the UL/DL channel bandwidth combinations summarized in Table 2.

Table 2: Asymmetric UL and DL channel bandwidth combinations for n71
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)

	n71
	5
	10

	
	10
	15

	
	15
	20


Proposal 1: Asymmetric UL/DL channel bandwidths for n71 are introduced in 38.101-1.
2.2. Proposed Test MSD Points

One aspect of this new Band 71 EN-DC combination is that the UL combination is the already existing DC_(n)71B case from [1,2], and as such all the MPR/AMPR apply, the only aspect that changes is the NR DL bandwidth and thus only MSD is needed on top of DC_(n)71B existing requirements. To look into the worst possible case, the NR channel should be placed at the highest frequency such that the LTE UL channel is closest to the NR DL channel, in that case the gap between LTE UL channel and NR DL channel is 21MHz, since the UL aggregated BW is less than 20MHz, the lowest IMD order of the two UL allocations is order 5, there is not IMD3 issue.
Observation 2: The lowest IMD order for MSD issue is 5.

As has been discussed in [2] for DC_(n)71B, if one would like to find the worst possible UL allocations for the same worst case 10MHz+10MHz LTE/NR UL channel configuration, it could find a case where IMD5 product is maximized inside the 25MHz DL aggregated BW and maximize the amount of IMD7 product that would partially overlap with LTE DL channel. Instead, in order to simplify requirements and since it has the same UL BW configuration, it is legitimate to reuse the same worst case UL allocations than what was proposed and agreed in [2] for DC_(n)71B. In this case though, now the NR DL channel bandwidth is 5MHz larger than the NR UL Bandwidth. Using the same UL configuration also means that interference to the LTE DL channel stay unchanged and only the NR MSD for the 5MHz larger channel needs to be evaluated.
Proposal 2: MSD test points in Table 3 are introduced for DC_(n)71AA REFSENS exception.
Table 3: Reference sensitivity (MSD) for intra-band DC bandwidth class

	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71AA
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	151
	15 (RBstart = 0)
	6321
	TBD
	

	DC_(n)71AA
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	51
	5 (RBstart = 0)
	6371
	TBD
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	101
	10 (RBstart = 0)
	634.51
	TBD
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 0)
	622
	17.2
	

	
	n71
	678
	101
	10 (RBstart = 51)
	634.51
	TBD
	

	NOTE 1: DL aggregated bandwidth is 25MHz and NR DL channel bandwidth is 5MHz larger than NR UL channel bandwidth.


2.3. MSD for One PA Architecture
As it has already been agreed for DC_(n)71B [1] that, given the poor antenna isolation and tunability at this very low frequency range of the low bands, it is not granted that a two PA configuration would lead to improved DL performance, we have thus made measurements for single PA architecture only.
Noise in DL channels (LTE, NR DL=NR UL and NR Dl = NR UL +5MHz) measurements were done at the Band 71 PA output for the four different UL configurations. The PA was calibrated for 1dB MPR for 20MHz fully allocated NR DFT-s-OFDM QPSK modulation and 4dB PA to antenna loss. Calculations of LNA input referred noise has been realigned with already agreed MSD for DC_(n)71B and then MSD for the 5MHz larger NR DL channel of DC_(n)71AA was calculated.

Table 4 recapitulates all the measurements for both DC_(n)71B and DC_(n)71AA for the four UL configurations already agreed for DC_n71(B). The MSD is slightly higher for the cases without IMD products in DL channels (the first three UL configurations) as the TX noise is not white at these low offset frequency, thus the 5MHz closer part of the NR channel integrates more noise than the increased REFSENS due to larger channel bandwidth. To the contrary the MSD for the UL configuration where IMD5 and IMD7 overlap with the DL channels (last UL configuration) sees a slightly decreased MSD die to the increase of REFSENS while the IMD5 peak already falls in the smaller NR DL channel of DC_(n)71B.
Table 4: Measured MSD for DC_ (n)71B and DC_(n)71AA cases
	E-UTRA / NR band
	UL FC [MHz]
	UL Channel BW [MHz]
	UL allocation [LCRB]
	DL EN-DC combination
	DL Channel BW [MHz]
	DL FC [MHz]
	TX Noise in Rx at PA out [dBm]
	TX Noise in Rx at LNA in (55dB ISO) [dBm]
	RX BW [MHz]
	thermal noise at LNA in [dBm]
	MSD [dB]

	71
	665.5
	5
	5 (RBend = 24)
	DC_(n)71B or AA
	5
	619.5
	-53.65
	-108.65
	4.5
	-97.47
	0.0

	n71
	675.5
	15
	15 (RBstart = 0)
	DC_(n)71B
	15
	629.5
	-40.37
	-95.37
	14.22
	-92.47
	1.8

	
	
	
	
	DC_(n)71AA
	20
	632
	-37.24
	-92.24
	19.08
	-91.19
	2.5

	71
	670.5
	15
	15 (RBend = 74)
	DC_(n)71B or AA
	15
	624.5
	-48.46
	-103.46
	13.5
	-92.70
	0.0

	n71
	680.5
	5
	5 (RBstart = 0)
	DC_(n)71B
	5
	634.5
	-45.58
	-100.58
	4.5
	-97.47
	1.7

	
	
	
	5 (RBstart = 0)
	DC_(n)71AA
	10
	637
	-41.02
	-96.02
	9.36
	-94.29
	2.2

	71
	668
	10
	10 (RBend = 49)
	DC_(n)71B or AA
	10
	622
	-49.49
	-104.49
	9
	-94.46
	0.0

	n71
	678
	10
	10 (RBstart = 0)
	DC_(n)71B
	10
	632
	-42.53
	-97.53
	9.36
	-94.29
	1.7

	
	
	
	10 (RBstart = 0)
	DC_(n)71AA
	15
	634.5
	-38.63
	-93.63
	14.22
	-92.47
	2.5

	71
	668
	10
	10 (RBstart = 0)
	DC_(n)71B or AA
	10
	622
	-22.37
	-77.37
	9
	-94.46
	17.2

	n71
	678
	10
	10 (RBend = 51)
	DC_(n)71B
	10
	632
	-9.87
	-64.87
	9.36
	-94.29
	29.4

	
	678
	
	10 (RBend = 51)
	DC_(n)71AA
	15
	634.5
	-8.38
	-63.38
	14.22
	-92.47
	29.1


2.4. Proposed MSD Values for DC_(n)71AA with 25MHz DL Aggregated Bandwidth
Proposal 3: MSD values in Table 5 are introduced for DC_(n)71AA REFSENS exception in 38.101-3.
Table 5: Reference sensitivity (MSD) for intra-band DC bandwidth class

	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71AA
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	151
	15 (RBstart = 0)
	6321
	2.5
	

	DC_(n)71AA
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	51
	5 (RBstart = 0)
	6371
	2.2
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	101
	10 (RBstart = 0)
	634.51
	2.5
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 0)
	622
	17.2
	

	
	n71
	678
	101
	10 (RBstart = 51)
	634.51
	29.1
	

	NOTE 1: NR DL channel bandwidth is 5MHz larger than NR UL channel bandwidth to achieve maximum DL aggregated bandwidth of 25MHz


3. Conclusion
This contribution provides measurements for the DC_(n)71AA cases where the DL aggregated bandwidth is 25MHz, it builds upon the measurements and specification already agreed for DC_(n)71B where the UL and Dl aggregated bandwidth is 20MHz.
To enable this asymmetric UL/DL channel bandwidth the first proposal is:

Proposal 1: Asymmetric UL/DL channel bandwidths for n71 are introduced in 38.101-1.
Then the UL configuration and resulting MSD are proposed:
Proposal 2: MSD values in Table 5 are introduced for DC_(n)71AA REFSENS exception in 38.101-3.
Table 5: Reference sensitivity (MSD) for intra-band DC bandwidth class

	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71AA
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	151
	15 (RBstart = 0)
	6321
	2.5
	

	DC_(n)71AA
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	51
	5 (RBstart = 0)
	6371
	2.2
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	101
	10 (RBstart = 0)
	634.51
	2.5
	

	DC_(n)71AA
	71
	668
	10
	10 (RBend = 0)
	622
	17.2
	

	
	n71
	678
	101
	10 (RBstart = 51)
	634.51
	29.1
	

	NOTE 1: NR DL channel bandwidth is 5MHz larger than NR UL channel bandwidth to achieve maximum DL aggregated bandwidth of 25MHz
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