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1. Introduction

During last RAN4 meeting, the MPR requirement for DC_3_n3 is agreed to be covered in the FR1 UE RF WI [1]. In this contribution, we discuss the handling of this combination, and the text proposal for DC_3_n3 is provided in section 5.
2. Discussion
First, as mentioned in the previous section, the MPR requirement for DC_3_n3 is agreed to be covered in the FR1 UE RF WI since MPR is generic requirement. And a related WF was approved in last RAN4 meeting [1]. 
MPR enhancement for DC_3_n3:
In this WI, RAN4 need to confirm to reuse same MPR requirements for intra-band EN-DC DC_3_n3 for 2PA cases. 

MPR improvement for EN-DC DC_3_n3 for 1 PA will be studied in this WI. MPR requirements for uplink CA can be used as starting point for MPR requirements for intra-band EN-DC.
MPR improvement objective can be completed once MPR improvement for EN-DC DC_3_n3 for 1 PA is completed. 

So then the basket WI including DC_3_n3 will only handle the rest of the band-specific issues, for example, delta R IBNC, MSD requirement… and so on.

Second, during the last RAN4 meeting, we have already discussed online that the current MPR requirements for intra-band EN-DC non-contiguous for 2PA cases should have sufficient margin for DC_3_n3, given that the current requirement is derived from PC2 for band 41/n41, and DC_3_n3 only supports PC3 power class [2]. The reason that the proposal was not approved in [2] is to further look into the possible improvement.
Third, though currently there is no MPR requirement for one PA case, but the specification allows UE to left this to implementation. So we think there is no issue to complete DC_3_n3 from this basket WI, since we already have the rest of the requirements, including delta R IBNC and MSD requirements agreed in the TR.
Proposal 1: Approve the text proposal DC_3_n3 in section 5, and DC_3_n3 can be completed from the basket WI.
3. Conclusion
In this contribution, we provide the following proposal, and the corresponding text proposal in section 5.
Proposal 1: Approve the text proposal DC_3_n3 in section 5, and DC_3_n3 can be completed from the basket WI.
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5. Text proposal to 37.716-11-11
6.4.1
DC_3_n3
6.4.1.1
Channel bandwidths per operating band for CA
Table 6.4.1.1-1: Band combinations for intra-band non-contiguous EN-DC
	EN-DC Band Uplink Combination
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3_n3
	3
	n3
	Yes


Table 6.4.1.1-2: Supported channel bandwidths per DC configuration

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

	DC_3A_n3A
	DC_3A_n3A
	
	5, 10, 15, 20, 25, 30
	5, 10, 15, 20
	50
	0

	
	
	
	5, 10, 15, 20, 25, 30
	5, 10, 15, 20
	50
	1

	
	
	5, 10, 15, 20
	5, 10, 15, 20, 25, 30
	
	
	


NOTE: 
BCS 0 is introduced from Rel.15.

6.4.1.3
Maximum output power for DC
Table 6.4.1.3-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_3A_n3A
	23
	+2/-3



6.4.1.4
Spurious emission band UE co-existence for DC
Table 6.4.1.4-1: Maximum output power for inter-band EN-DC of 1 LTE band + 1 NR band
	EN-DC Configuration
	Spurious emission for UE co-existence

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

	DC_3_n3
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 38, 39, 40, 41, 43, 44, 45, 50, 51, 65, 67, 68, 69, 72, 73,74, 75, 76.

NR Band n79
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	 FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42, 52, 

NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13


Note that the numbers in the “NOTE” column are aligned with the TS 38.101-3 specification.

6.4.1.5
MSD analysis for DC

As shown in figure 6.4.1.5-1, four scenarios for potential MSD issues of DC_3_n3 were studied in R4-1901356. Note that scenario 1 is the worst case scenario where both IMD3 and IMD5 hit the DL receive blocks respectively.
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Figure 6.4.1.5-1: Scenarios studied for potential MSD issues for DC_3_n3

Table 6.4.1.5-1 shows the MSD results for the four scenarios above, including two architectures, common antenna architecture and separate antenna architecture. Measurements were performed on a PA calibrated for 30dB ACLR using NR 20MHz DFT-s-OFDM waveform at 26dBm (1dB MPR for 23dBm power class with 4dB post PA losses). 50dB duplexer isolation is considered.
Table 6.4.1.5-1: MSD results for DC_3_n3 (from R4-1901356)
	Scen.
	RAT

waveform
	Gap
	Antenna arch.
	LTE tx
	NR tx
	TOT tx
	LTE rx
	NR rx
	LTE rxdiv
	NR rxdiv
	LTE MSD
	NR MSD

	
	
	MHz
	
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dBm
	dB
	dB

	IM3/5 on NR/ LTErx
	measurement frequency [MHz] --->
	1782.5
	1737.5
	na
	1877.5
	1832.5
	1877.5
	1832.5
	1877.5
	1832.5

	
	LTE
	QPSK_5MHZ_12RB_12
	40
	separate
	23.9
	24.0
	27.0
	-86.5
	-63.5
	-78.9
	-74.6
	14.2
	29.5

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	23.6
	23.7
	26.7
	-61.5
	-52.5
	-61.5
	-52.5
	31.5
	40.5

	IM5/7 on NR/ LTErx
	measurement frequency [MHz] --->
	1782.5
	1752.5
	na
	1877.5
	1847.5
	1877.5
	1847.5
	1877.5
	1847.5

	
	LTE
	QPSK_5MHZ_12RB_9
	25
	separate
	24.0
	24.0
	27.0
	-97.3
	-80.7
	-93.9
	-89.1
	2.6
	12.6

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	23.8
	23.8
	26.8
	-67.2
	-65.9
	-67.2
	-65.9
	25.8
	27.1

	IM3 just miss LTErx
	measurement frequency [MHz] --->
	1775.0
	1712.5
	na
	1870.0
	1807.5
	1870.0
	1807.5
	1870.0
	1807.5

	
	LTE
	QPSK_20MHZ_16RB_84
	50
	separate
	24.5
	23.3
	27.0
	-94.0
	-99.3
	-91.1
	-100.7
	1.5
	0.9

	
	NR
	DFT_QPSK_5MHZ_12RB_0_15
	
	common
	24.3
	22.4
	26.5
	-90.7
	-98.7
	-90.7
	-98.7
	1.6
	1.1

	best case MSD
	measurement frequency [MHz] --->
	1782.5
	1772.5
	na
	1877.5
	1867.5
	1877.5
	1867.5
	1877.5
	1867.5

	
	LTE
	QPSK_5MHZ_12RB_0
	5
	separate
	23.9
	23.9
	26.9
	-103.2
	-103.0
	-103.3
	-102.9
	0.4
	0.4

	
	NR
	DFT_QPSK_5MHZ_12RB_13_15
	
	common
	23.9
	23.9
	26.9
	-99.9
	-98.9
	-99.9
	-98.9
	0.8
	1.0


Table 6.4.1.5-2 shows the MSD proposed for DC_3_n3 by adding margin for process and temperature variations. Three MSD test points are considered.

1. Best case MSD
2. IMD5/7 case

3. IMD3/5 case with optional support with SUO allowed
Table 6.4.1.5-2: MSD proposed for DC_3_n3 by skyworks (from R4-1901356)
	MSD / DC bandwidth class A

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

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161
352
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331
442
	

	NOTE 1: Applicable for UE signaling a separate UL PA and antenna architecture

NOTE 2: Applicable for UE signaling a common UL PA and antenna architecture


The MSD requirements to be specified in the TS specifications are provided in Table 6.4.1.5-3.

Table 6.4.1.5-3: Reference sensitivity (MSD) to be specified in TS 38.101-3 for DC_3_n3
	MSD / DC bandwidth class A + A

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

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation (LCRB)
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart =0)
	1877.5
	01
12
	FDD

	
	n3
	1772.5
	5
	12 (RBend = 24)
	1867.5
	01
1.52
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 9)
	1877.5
	31
292
	

	
	n3
	1752.5
	5
	12 (RBstart = 0)
	1847.5
	151
312
	

	DC_3A_n3A
	3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161,3
	

	
	n3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331,3
	

	DC_3A_n3A
	3
	1737.5
	5
	12 (RBstart = 0)
	1832.5
	331,3,4
	

	
	n3
	1782.5
	5
	12 (RBstart = 12)
	1877.5
	161,3,4
	

	NOTE 1: Applicable for UE signaling with dual PA capability.

NOTE 2: Applicable for UE signaling without dual PA capability.

NOTE 3: The IMD also impacts Rx received blocks for UE signaling without dual PA capability but the requirements are not specified.

NOTE 4: The test point is not applicable for BCS0 of DC_3A_n3A in Table 6.4.1.1-2.


6.4.1.6
∆RIBNC values
The delta R IBNC values for intra-band non-contiguous EN-DC DC_3_n3 are shown in Table 6.4.1.6-1 and Table 6.4.1.6-2, note that the requirements of table 6.1.11.6-1 are already introduced in Rel.15 for DC_3_n3 BCS0.

Table 6.4.1.6-1: Intra-band non-contiguous EN-DC with one uplink configuration on LTE for reference sensitivity
	DC configuration
	Aggregated bandwidth 
	Wgap / (MHz)
	UL LTE allocation
	ΔRIBNC (dB)
	Duplex mode

	
	E-UTRA
	NR
	
	
	
	

	DC_3A_n3A
	5MHz
	5MHz
	45.0 < Wgap ≤ 65.0 
	121
	4.7
	FDD

	
	
	
	0.0 < Wgap ≤ 45.0 
	251
	0
	

	
	5MHz
	10 MHz
	40.0 < Wgap ≤ 60.0 
	121
	3.8
	

	
	
	
	0.0 < Wgap ≤ 40.0 
	251
	0
	

	
	5MHz
	15 MHz
	35.0 < Wgap ≤ 55.0 
	121
	3.6
	

	
	
	
	0.0 < Wgap ≤ 35.0 
	251
	0
	

	
	5MHz
	20 MHz
	30.0 < Wgap ≤ 50.0 
	121
	3.4
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	5MHz
	25 MHz
	25.0 < Wgap ≤ 45.0 
	121
	3.2
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	251
	0
	

	
	5MHz
	30 MHz
	20.0 < Wgap ≤ 40.0 
	121
	3.0
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	251
	0
	

	
	10MHz
	5 MHz
	30.0 < Wgap ≤ 60.0 
	125
	5.1
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	321
	0
	

	
	10MHz
	10MHz
	25.0 < Wgap ≤ 55.0 
	125
	4.3
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	10MHz
	15 MHz
	20.0 < Wgap ≤ 50.0 
	125
	3.8
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	10MHz
	20 MHz
	15.0 < Wgap ≤ 45.0 
	125
	3.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	10MHz
	25 MHz
	10.0 < Wgap ≤ 40.0 
	125
	3.2
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	10MHz
	30 MHz
	5.0 < Wgap ≤ 35.0 
	125
	2.8
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	15MHz
	5 MHz
	25.0 < Wgap ≤ 55.0 
	126
	6.0
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	15MHz
	10 MHz
	20.0 < Wgap ≤ 50.0 
	126
	4.7
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	15MHz
	15 MHz
	15.0 < Wgap  ≤ 45.0 
	126
	4.2
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	15MHz
	20 MHz
	10.0 < Wgap ≤ 40.0 
	126
	3.8
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	15MHz
	25 MHz
	5.0 < Wgap ≤ 35.0 
	126
	3.5
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	15MHz
	30 MHz
	0.0 < Wgap ≤ 30.0
	126
	3.3
	

	
	20MHz
	5 MHz
	15.0 < Wgap ≤ 50.0 
	167
	6.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	20MHz
	10 MHz
	10.0 < Wgap ≤ 45.0 
	167
	5.1
	

	
	
	
	0.0 < Wgap  ≤ 10.0 
	321
	0
	

	
	20MHz
	15 MHz
	5.0 < Wgap ≤ 40.0 
	167
	4.5
	

	
	
	
	0.0 < Wgap  ≤ 5.0 
	321
	0
	

	
	20MHz
	20 MHz
	0.0 < Wgap ≤ 35.0 
	167
	4.1
	

	
	20MHz
	25 MHz
	0.0 < Wgap ≤ 30.0 
	167
	3.8
	

	
	20MHz
	30 MHz
	0.0 < Wgap ≤ 25.0 
	167
	3.6
	

	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.

NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The table only applies when the center frequency of LTE carrier is higher than the NR carrier, and the ΔRIBNC applies to the NR DL carrier only.
NOTE 4:
All combinations of channel bandwidths defined in Table 5.3B.1.3-1.

NOTE 5:
5 refers to the UL resource blocks shall be located at RBstart=25.

NOTE 6:
6 refers to the UL resource blocks shall be located at RBstart=35.

NOTE 7:
7 refers to the UL resource blocks shall be located at RBstart=50. 



Table 6.4.1.6-2: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	UL NR allocation
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	
	
	

	DC_3A_n3A
	5MHz 
	5MHz
	45.0 < Wgap ≤ 65.0 
	121
	4.7
	FDD

	
	
	
	0.0 < Wgap ≤ 45.0 
	251
	0
	

	
	5MHz 
	10MHz
	40.0 < Wgap ≤ 60.0 
	121
	3.8
	

	
	
	
	0.0 < Wgap ≤ 40.0 
	251
	0
	

	
	5MHz
	15MHz
	35.0 < Wgap ≤ 55.0 
	121
	3.6
	

	
	
	
	0.0 < Wgap ≤ 35.0 
	251
	0
	

	
	5MHz 
	20MHz
	30.0 < Wgap ≤ 50.0 
	121
	3.4
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	10MHz 
	5MHz
	30.0 < Wgap ≤ 60.0 
	125
	5.1
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	321
	0
	

	
	10MHz 
	10MHz
	25.0 < Wgap ≤ 55.0 
	125
	4.3
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	10MHz
	15MHz
	20.0 < Wgap ≤ 50.0 
	125
	3.8
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	10MHz 
	20MHz
	15.0 < Wgap ≤ 45.0 
	125
	3.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	15MHz 
	5MHz
	25.0 < Wgap ≤ 55.0 
	126
	6.0
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	15MHz 
	10MHz
	20.0 < Wgap ≤ 50.0 
	126
	4.7
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	15MHz 
	15MHz
	15.0 < Wgap  ≤ 45.0 
	126
	4.2
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	15MHz 
	20MHz
	10.0 < Wgap ≤ 40.0 
	126
	3.8
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	20MHz 
	5MHz
	15.0 < Wgap ≤ 50.0 
	167
	6.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	20MHz 
	10MHz
	10.0 < Wgap ≤ 45.0 
	167
	5.1
	

	
	
	
	0.0 < Wgap  ≤ 10.0 
	321
	0
	

	
	20MHz 
	15MHz
	5.0 < Wgap ≤ 40.0 
	167
	4.5
	

	
	
	
	0.0 < Wgap  ≤ 5.0 
	321
	0
	

	
	20MHz 
	20MHz
	0.0 < Wgap ≤ 35.0 
	167
	4.1
	

	
	25MHz
	5MHz
	10.0 < Wgap ≤ 45.0 
	168
	7.4
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	25MHz
	10MHz
	5.0 < Wgap ≤ 40.0 
	168
	5.5
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	25MHz
	15MHz
	0.0 < Wgap ≤ 35.0 
	168
	4.9
	

	
	25MHz
	20MHz
	0.0 < Wgap ≤ 30.0 
	168
	4.6
	

	
	30MHz
	5MHz
	5.0 < Wgap ≤ 40.0 
	169
	8.3
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	30MHz
	10MHz
	0.0 < Wgap ≤ 35.0 
	169
	5.9
	

	
	30MHz
	15MHz
	0.0 < Wgap ≤ 30.0 
	169
	5.5
	

	
	30MHz
	20MHz
	0.0 < Wgap ≤ 25.0 
	169
	4.9
	

	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.

NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The table only applies when the center frequency of NR carrier is higher than the LTE carrier, and the ΔRIBNC applies to the LTE DL carrier only.
NOTE 4:
All combinations of channel bandwidths defined in Table 5.3B.1.3-1.

NOTE 5:
5 refers to the UL resource blocks shall be located at RBstart=25.

NOTE 6:
6 refers to the UL resource blocks shall be located at RBstart=35.

NOTE 7:
7 refers to the UL resource blocks shall be located at RBstart=50. 
NOTE 8:   8 refers to the UL resource blocks shall be located at RBstart=60. 
NOTE 9:   9 refers to the UL resource blocks shall be located at RBstart=75. 


6.4.1.7
MPR requirements

MPR requirements are already specified in TS 38.101-3. MPR enhancement will be covered in Rel.16 FR1 UE RF work item.
<End of Text Proposal>
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