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1	Introduction
At RAN4#97-e, the E-UTRA REFSENS relaxation “ΔRIBNC” has been agreed for DC_71A_n71A and CA_n71(2A) due to NR Single Uplink transmission occurring at a distance lower than the duplex offset [1,2]. In this contribution we revisit several aspects of DC_71A_n71A specifications: the test points are captured in a table which is not suitable for the uplink/downlink band inversion of n71, some aggregated channel bandwidth combinations are not specified, some aggressor Uplink (UL) Resource Block (RB) do not always ensure the highest order Inter-Modulation Distortion (IMD) collides with the E-UTRA victim. In some cases, the agreed “ΔRIBNC” does not capture worst-case performance. For DC_71A_n71a, we make several corrections proposals on table structure and on adopting fully allocated UL aggressor RB allocations based on Power Amplifier (PA) transmitter noise level measurements. We also present some corrections for CA_n71B and CA_n71(2A) Reference Sensitivity specifications.
[bookmark: _Toc42512456][bookmark: _Toc46352949][bookmark: _Toc49772668]2	Discussion
[bookmark: _Toc46352950]2.1	Capturing REFSENS relaxation for DC_71A_n71A
E-UTRA REFSENS exceptions “ΔRIBNC” are captured in Table 7.3B.3.2-2, with title: “Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference sensitivity (NR carrier is higher than the E-UTRA carrier)” [3].
It is our understanding that this table was originally created for frequency bands where the downlink (DL) band is located at higher frequencies less than the uplink (UL) band, as shown in Figure 1-A. Therefore, the text in parenthesis “NR carrier is higher than the E-UTRA carrier” captures correctly the aggressor/victim landscape, but it does not capture correctly the DC_71A_n71A relative position of the NR/E-UTRA carriers. Our understanding is that the DC_71A_n71A test points [1] were meant to capture the landscape of Figure 1-B, where E-UTRA carrier is higher than NR-carrier, a text which is specified for Table 7.3B.3.2-1. 
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[bookmark: _Ref68079849]Figure 1: Aggressor - Victim landscape. A: DL band higher than UL band (e.g. DC_3_n3 Table 7.3B.3.2-2) aggressor = NR, victim= LTE (E-UTRA), NR carrier is higher than E-UTRA carrier.  B: UL band is higher than DL band (e.g. DC_71_n71), aggressor = NR, victim = LTE (E-UTRA), E-UTRA carrier is higher than NR carrier.
Figure 2 below summarizes our understanding of Table 7.3B.3.2-1 aggressor/victim, and band landscape.
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[bookmark: _Ref68080597]Figure 2: Table 7.3B.3.2-1 landscape: DL band is higher than UL band (e.g. DC_3_n3), aggressor = LTE (E-UTRA), victim = NR, and E-UTRA carrier is higher than NR carrier.
The comparison of Figure 2 and Figure 1-B shows that Table 7.3B.3.2-1 cannot capture the DC_71A_n71A aggressor/victim landscape.

[bookmark: _Toc46352951]Observation 1: In their current structures, neither Table 7.3B.3.2-1 nor Table 7.3B.3.2-2 can capture correctly the previously agreed DC_71A_n71A REFSENS exceptions test points. Table 1 summarizes the mismatch: Table 7.3B.3.2-1 aggressor/victim assumptions do not match DC_71A_n71A test points, Table 7.3B.3.2-2 NR carrier to E-UTRA carrier relative positions do not match DC_71A_n71A test points.
[bookmark: _Ref68081477]
Table 1 Aggressor/Victim and relative E-UTRA / NR carrier position mismatch for the agreed DC_71_n71 test points.
	38.101-3 Tables
	E-UTRA / NR
relative carrier positions
	Aggressor
	Victim
	Issue vs DC_71_n71

	Table 7.3B.3.2-1
	E-UTRA is higher than NR
	E-UTRA
	NR
	Wrong victim

	Table 7.3B.3.2-2
	NR is higher than E-UTRA
	NR
	E-UTRA
	Wrong relative carrier position

	Agreed DC_71A_n71A in Table 7.3B.3.2-2
	E-UTRA is higher than NR
	NR
	E-UTRA
	

	Missing DC_71A_n71A test points
	NR is higher than E-UTRA
	E-UTRA
	NR
	



Observation 2: NR REFSENS exceptions due to E-UTRA single uplink transmissions specifications are missing.

There are multiple ways of addressing this mismatch. One possibility is to create new tables dedicated to bands with UL/DL inversion, such as band n71. This comes at the expense of specifications expansion but has the benefit of keeping legacy tables intact. Another possibility consists of adding enough elements of information in legacy tables to ensure REFSENS exceptions assumptions are correctly captured. 
Proposal 1: To ensure DC_71A_n71A REFSENS exception test points are correctly captured, adopt either option:
Option a: Add dedicated tables to bands where UL band is higher than DL band,
Option b: Modify Table 7.3B.3.2-1 and Table 7.3B.3.2-2 structure to ensure case of UL/DL band inversion is captured.
Our preference is option b, but we do not have strong views and would like to engage in online discussions to work on the best solution. We provide one example of minimum changes required to address the agreed DC_71_n71 test points in the Annex I - Table 5.
We note however from Table 5 that these minimum changes do not address the concern of ever-expanding footnote-list and we make the following observation:
[bookmark: _Ref68086550]Observation 3:
1. As the number of combinations grows, the number of footnotes becomes large since one footnote is currently dedicated to each UL RB start position. This could be alleviated by capturing RBstart in the same column than Lcrb, in a similar fashion to what was agreed for intra-band contiguous CA REFSENS test points,
2. Wgap is captured differently for CA_n71B/CA_n71(2A) and DC_71A_n71A. It would be beneficial to adopt a common notation between the two sets of specifications.
3. When the aggressor is the NR Uplink carrier, the NR SCS is currently specified in footnotes for EN-DC. For NR-CA, SCS is specified in a dedicated column. For the sake of stopping footnote expansion, it would be beneficial to adopt the NR-CA scheme into the EN-DC tables.
One example of further table structure optimization for Table 7.3B.3.2-1 and Table 7.3B.3.2-2 is proposed in Annex II Table 6 and Table 7.
Proposal 2: For P1-option b, adopt the format of Table 6 and Table 7 in Annex II.
2.2	Capturing REFSENS for Intra-band NR-CA
Observation 4:
In Table 7.3A.2.1-1 and in Table 7.3A.2.2-1 (38.101-1), the aggregated channel bandwidth for NR-CA PCC and SCC is ambiguous. For example, 75RB is not a bandwidth, but a number of resource blocks. It would be beneficial to align NR-CA tables with EN-DC tables on that parameter.
We propose to adopt the changes of Table 2 and Table 3 for contiguous and non-contiguous NR-CA REFSENS.
Proposal 3: For contiguous and non-contiguous NR-CA REFSENS tables, adopt the format of Table 2 and Table 3
[bookmark: _Ref68104952]Table 2 Proposal for Table 7.3A.2.1-1 (38.101-1) 
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	PCC ΔRIBNC (dB)
	SCC ΔRIBNC (dB)
	Duplex mode

	CA_n7B
	15+15
	10MHz+40MHz52RB+216RB
	20 (RBstart = 32)
	25 (RBstart = 191)
	[34]
	[25]
	FDD

	
	
	10MHz+40MHz52RB+216RB
	0
	64 (RBstart = 152)
	[8.5]
	[5.5]
	

	
	
	20MHz+30MHz106RB+160RB
	0
	64 (RBstart = 96)
	[8.5]
	[4]
	

	
	
	15MHz+30MHz79RB+160RB
	0
	64 (RBstart = 15)
	[8]
	[0]
	



[bookmark: _Ref68104955]Table 3 Proposal for Table 7.3A.2.2-1 (38.101-1) 
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_n2(2A)
	15
	25RB5MHz++255RBMHz
	Wgap = 55.0
	105
	5.0
	FDD

	
	
	
	Wgap = 30.0
	25
	0.0
	

	CA_n3(2A)
	15
	5MHz+5MHz25RB+25RB
	Wgap = 65.0
	125
	4.7
	FDD

	
	
	
	Wgap = 45.0
	255
	0.0
	

	CA_n5(2A)
	15
	15MHz+5MHz75RB + 25RB
	Wgap = 5.0
	55
	6.3
	FDD

	CA_n7(2A)
	15
	10MHz+5MHz52RB+25RB
	Wgap = 55
	325
	0.0
	FDD

	
	
	
	Wgap = 30
	505
	0.0
	

	CA_n25(2A)
	15
	5MHz+5MHz25RB+25RB
	Wgap = 55.0
	105
	5.0
	FDD

	
	
	
	Wgap = 30.0
	25
	0.0
	

	CA_n41(2A)
	N/A
	NOTE 1
	NOTE 2
	NOTE 3
	0.0
	TDD

	CA_n66(2A)
	N/A
	NOTE 1
	NOTE 2
	NOTE 3, NOTE 4
	0.0
	FDD

	CA_n71(2A)
	15
	5MHz+5MHz25RB+25RB
	Wgap = 25.0
	5
	4.0
	FDD

	
	
	
	Wgap = 5.0
	20
	0.0
	

	
	
	10MHz+5MHz50RB+25RB
	Wgap = 20.0
	58
	4.6
	

	
	
	
	Wgap = 5.0
	208
	2.3
	

	
	
	15MHz+10MHz75RB+50RB
	Wgap = 10.0
	59
	22.2
	

	
	
	
	Wgap = 5.0
	2010
	5.2
	

	CA_n77(2A)
	
	NOTE 1
	NOTE 2
	NOTE 3
	0.0
	TDD

	CA_n78(2A)
	
	NOTE 1
	NOTE 2
	NOTE 3
	0.0
	TDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.2-1.
NOTE 2:	All applicable sub-block gap sizes.
NOTE 3:	The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1. 
NOTE 4:	The carrier center frequency of PCC in the DL operating band is configured closer to the UL operating band.
NOTE 5:	Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 6:	Wgap is the sub-block gap between the two sub-blocks.
NOTE 7:	The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.
NOTE 8:	Uplink resource block starts at RB postion [9] for SCS=15KHz.
NOTE 9:	Uplink resource block starts at RB postion [2] for SCS=15KHz.
NOTE 10:	Uplink resource block starts at RB postion [19] for SCS=15KHz.



2.3	REFSENS exceptions for DC_71A_n71A
The study in [1] has carefully reviewed various options for selection of aggressor uplink RB allocations. After off-line discussions, it was agreed to adopt a mix of narrow (5RB) allocations for the case where Wgap is large and medium allocations (20RB) when Wgap is small. We understand the motivation behind the difficult exercise was to find the right balance between UL RB allocation and impact on REFSENS. We make the following observation:
Observation 5
· When Wgap is large, some narrow-band allocations do not place the victim under the highest possible aggressor IMD order hit;
· When Wgap is small, the medium RB allocation provides significant aggressor IMD overlap, but not as much as it could be observed if full allocations were adopted; and
· Several DC_71A_n71A aggregated bandwidth combinations are missing.
Figure 3 is a simplified sketch for cell configuration: NR 10MHz, LTE 10MHz, Wgap 15MHz. The agreed REFSENS test point is shown in Figure 3-A, where the LTE DL is victim of the aggressor IMD7. In Figure 3-B, it can be seen that it is possible to create a near-center IMD5 direct hit, in which case a REFSENS degradation is expected. In most cases, considering the close proximity of aggressor and victim, it is believed that the worst case REFSENS degradation occurs when the aggressor is configured with fully allocated waveforms, as shown in Figure 3-C. To verify this, we present PA noise measurements to compare the impact on REFSENS and to propose some RB allocations for some missing EN-DC cell configurations.
[image: ]
[bookmark: _Ref68098876]Figure 3: UL RB allocation options using the example of NR 10MHz, E-UTRA 10MHz, Wgap=15MHz. A: agreed 5RB9 REFSENS test point leading to IM7 hit, B: 3RB0 alternative allocation leading to IM5 hit, C: Fully allocated UL waveform leading to ACL2 overlap.
2.3.1 Test Waveforms, Power Amplifier calibration and Transient Test Conditions
Tested waveforms:
· DFT-s-OFDM, SCS 15kHz
· Uplink RB configurations: variable from 1RB to fully allocated
· Modulation scheme: 64 QPSK
Power Amplifier (PA) ACLR calibration:
· PA linearity is adjusted so that -30dBc ACLR is met at 1dB MPR using a DFT-s-OFDM QSPK 100RB0 SCS15kHz waveform.
· PA is then driven at 27dBm throughout all measurements.
· Due to lack of time, Tx noise in victim receiver band is measured without filtering scheme. Some high order IMD measurements levels are often limited by the test equipment noise floor.
Figure 4 below shows an example PA noise level in victim’s receiver band vs NR UL RB allocation size “Lcrb” (blue curve). These measurements are repeated for each combination of NR CBW, LTE CBW, and Wgap. It can be seen that 
over the range Lcrb=1 to 15RB (approximately), measurement accuracy is limited due to IM level reaching test equipment noise floor.
[bookmark: _GoBack][image: ]
[bookmark: _Ref68099593]Figure 4 Example of NR PA noise level (blue) in E-UTRA receiver band for the case of NR 10MHz, E-UTRA 10 MHz, Wgap=15MHz. Test equipment noise floor is plotted in dotted orange line for that measurement bandwidth.
For each noise level, the victim receiver desensitization (MSD) is calculated assuming:
· 55dB duplexer Tx to Rx isolation,
· 4dB Antenna-to-LNA and post PA losses,
· Diversity antenna-to-primary antenna isolation:10dB
· QPSK SNR = -1dB
· Correlated Maximum Ratio Combining
2.3.2 Test Result Summary
Test results are summarized in Table 4 below with following color code:
· Light blue: missing NR/E-UTRA channel bandwidth combinations for DC_71A_n71A;
· Grey: measurements limited by test equipment noise floor;
· Orange: increased receiver desensitization and increased IMD order vs. agreed test points;
· Yellow: worst case ΔRIBNC and associated RB allocations;
· In yellow, cases where EVM degradation due to WOLA is observed, leading to EVM levels exceeding the calibrated PA EVM baseline; and
· In green, cases where no EVM degradation due to WOLA effect is observed/expected.
[bookmark: _Ref47736820]Table 4 Evaluation Results: previously agreed test points vs. narrow RB allocation to maximise de-sense, vs. fully allocated waveforms.
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We make the following observation:
Observation 6: 
· For measure-able IM levels, we observe good agreement between measured MSD and agreed MSD levels.
· Most MSD are under-estimated. Some narrow allocations could be adjusted to maximize ΔRIBNC as highlighted in orange.
· In nearly all cases, worst case ΔRIBNC is reached for fully allocated waveforms (yellow highlight). Significant impact on REFSENS may be reached. Example: NR 20MHz, LTE 5MHz, Wgap=10MHz, 
ΔRIBNC is approximately 30dB due to victim being overlapped by aggressor ACL1 region.
It is our understanding that for EN-DC REFSENS exceptions, test points should be selected to ensure worst case MSD or ΔRIBNC . This is the case for REFSENS exceptions due to uplink intermodulation distortion and for the case of exceptions due to harmonic relations. For exceptions due to cross-band isolation, the test points are not all consistent, some recent test points use fully allocated UL waveforms (case of TDD-TDD combinations), others do not. We presented at last meeting to always adopt fully allocated UL aggressor waveforms [4]. We also remind here that for EN-DC operation, the basic underlying assumption behind network operation is that the E-UTRA eNb and NR gNB schedulers are assumed un-coordinated. This assumptions holds for all type of EN-DC combinations, intra and inter-band EN-DC. Due to lack of scheduler coordination, it is possible that one the cell group (NR or E-UTRA) allocates full uplink RB allocation while the UE is operated close to cell edge on the other cell group.
Observation 7: For EN-DC, non-coordinated E-UTRA eNb and NR gNB schedulers are assumed. This assumption also holds for the case of intra-band EN-DC operation. It can therefore be assumed that the UL RB allocation on one cell group is completely independent from the downlink radio conditions experienced by the UE on the cell group. In particular, the UE may be allocated full uplink RB allocation even when the UE downlink RSRP is very low.
We therefore make the following proposal:
Proposal 4: For intra-band EN-DC REFSENS exceptions due to single UL transmissions, adopt test points using fully allocated UL aggressor test waveforms.
3	Conclusion
This paper presents some table corrections to capture DC_71a_n71a REFSENS exceptions, with one example in Annex II Table 6 and Table 7. Additional corrections are proposed for contiguous and non-contiguous NR-CA REFSENS tables. Finally, we present measurement results that show that worst case DC_71A_n71A REFSENS exceptions are not captured in current test points. Similarly, in the case of REFSENS exceptions due to cross-band isolation, we propose to adopt fully allocated aggressor UL waveform for the case of EN-DC REFSENS exceptions due to single UL transmissions.
Proposal 1: To ensure DC_71A_n71A REFSENS exception test points are correctly captured, adopt either option:
Option a: Add dedicated tables to bands where UL band is higher than DL band; or
Option b: Modify Table 7.3B.3.2-1 and Table 7.3B.3.2-2 structure to ensure case of UL/DL band inversion is captured.
Proposal 2: For P1-option b, adopt the format of Table 6 and Table 7 in Annex II.
Proposal 3: For contiguous and non-contiguous NR-CA REFSENS tables, adopt the format of Table 2 and Table 3.
Observation 7: For EN-DC, non-coordinated E-UTRA eNb and NR gNB schedulers are assumed. This assumption also holds for the case of intra-band EN-DC operation. It can therefore be assumed that the UL RB allocation on one cell group is completely independent from the downlink radio conditions experienced by the UE on the cell group. In particular, the UE may be allocated full uplink RB allocation even when the UE downlink RSRP is very low.
Proposal 4: For intra-band EN-DC REFSENS exceptions due to single UL transmissions, adopt test points using fully allocated UL aggressor test waveforms.
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Annex I 
[bookmark: _Ref68082701]Table 5 Example of minimum changes required to capture DC_71A_n71A REFSENS exceptions test points for Table 7.3B.3.2-1.
















	
	DC configuration

	Aggregated channel bandwidth
	Wgap / (MHz)
	Aggressor UL E-UTRA allocation
	ΔRIBNC (dB)
	Duplex mode

	
	E-UTRA
	NR
	
	(LCRB)
	
	

	DC_3A_n3A3
	5 MHz 
	5 MHz
	45.0 < Wgap ≤ 65.0 
	121
	4.7
	FDD

	
	
	
	0.0 < Wgap ≤ 45.0 
	251
	0
	

	
	5 MHz 
	10 MHz
	40.0 < Wgap ≤ 60.0 
	121
	3.8
	

	
	
	
	0.0 < Wgap ≤ 40.0 
	251
	0
	

	
	5 MHz
	15 MHz
	35.0 < Wgap ≤ 55.0 
	121
	3.6
	

	
	
	
	0.0 < Wgap ≤ 35.0 
	251
	0
	

	
	5 MHz 
	20 MHz
	30.0 < Wgap ≤ 50.0 
	121
	3.4
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	5 MHz
	25 MHz
	25.0 < Wgap ≤ 45.0 
	121
	3.2
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	251
	0
	

	
	5 MHz
	30 MHz
	20.0 < Wgap ≤ 40.0 
	121
	3.0
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	251
	0
	

	
	10 MHz 
	5 MHz
	30.0 < Wgap ≤ 60.0 
	125
	5.1
	

	
	
	
	0.0 < Wgap ≤ 30.0 
	321
	0
	

	
	10 MHz 
	10MHz
	25.0 < Wgap ≤ 55.0 
	125
	4.3
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	10 MHz
	15 MHz
	20.0 < Wgap ≤ 50.0 
	125
	3.8
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	10 MHz 
	20 MHz
	15.0 < Wgap ≤ 45.0 
	125
	3.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	10 MHz 
	25 MHz
	10.0 < Wgap ≤ 40.0 
	125
	3.2
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	10 MHz
	30 MHz
	5.0 < Wgap ≤ 35.0 
	125
	2.8
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	15 MHz 
	5 MHz
	25.0 < Wgap ≤ 55.0 
	126
	6.0
	

	
	
	
	0.0 < Wgap ≤ 25.0 
	321
	0
	

	
	15 MHz 
	10 MHz
	20.0 < Wgap ≤ 50.0 
	126
	4.7
	

	
	
	
	0.0 < Wgap ≤ 20.0 
	321
	0
	

	
	15 MHz 
	15 MHz
	15.0 < Wgap ≤ 45.0 
	126
	4.2
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	15 MHz 
	20 MHz
	10.0 < Wgap ≤ 40.0 
	126
	3.8
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	15 MHz 
	25 MHz
	5.0 < Wgap ≤ 35.0 
	126
	3.5
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	15 MHz 
	30 MHz
	0.0 < Wgap ≤ 30.0
	126
	3.3
	

	
	20 MHz 
	5 MHz
	15.0 < Wgap ≤ 50.0 
	167
	6.5
	

	
	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	20 MHz 
	10 MHz
	10.0 < Wgap ≤ 45.0 
	167
	5.1
	

	
	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	

	
	20 MHz 
	15 MHz
	5.0 < Wgap ≤ 40.0 
	167
	4.5
	

	
	
	
	0.0 < Wgap ≤ 5.0 
	321
	0
	

	
	20 MHz 
	20 MHz
	0.0 < Wgap ≤ 35.0 
	167
	4.1
	

	
	20 MHz 
	25 MHz
	0.0 < Wgap ≤ 30.0 
	167
	3.8
	

	
	20 MHz
	30 MHz
	0.0 < Wgap ≤ 25.0 
	167
	3.6
	

	DC_66A_n66A3
	NOTE 4
	NOTE 8
	NOTE 9
	0
	FDD

	DC_71A_n71A10
	5 MHz
	5 MHz
	5 < Wgap ≤ 25
	5
	4.0
	FDD

	
	
	
	0 < Wgap ≤ 5
	20
	0
	

	
	10 MHz
	5 MHz
	5 < Wgap ≤ 20
	511
	4.6
	

	
	
	
	0 < Wgap ≤ 5
	2011
	2.3
	

	
	10 MHz
	10 MHz
	5 < Wgap ≤ 15
	511
	4.3
	

	
	
	
	0 < Wgap ≤ 5
	2011
	3.2
	

	
	15 MHz
	10 MHz
	5 < Wgap ≤ 10
	512
	22.2
	

	
	
	
	0 < Wgap ≤ 5
	2013
	5.2
	

	NOTE 1:	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:	E-UTRA uplink carrier is the aggressor, The table only applies when the center frequency of E-UTRA carrier is higher than the NR carrier, and the ΔRIBNC applies to the NR DL carrier only, and the test points apply only when the center frequency of E-UTRA carrier is higher than the NR carrier. The E-UTRA uplink carrier shall be located as close as possible to the NR downlink carrier centre frequency.
NOTE 4:	All combinations of channel bandwidths defined in Table 5.3B.1.3-1.
NOTE 5:	UL resource blocks shall be located at RBstart = 25.
NOTE 6:	UL resource blocks shall be located at RBstart = 35.
NOTE 7:	UL resource blocks shall be located at RBstart = 50.
NOTE 8:	All applicable sub-block gap sizes.
NOTE 9:	The UL LTE allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1 in TS 36.101 [4].
NOTE 10: NR uplink carrier is the aggressor, ΔRIBNC applies to the E-UTRA DL carrier only, and the test points apply only when the center frequency of E-UTRA carrier is higher than the NR carrier. The NR uplink carrier shall be located as close as possible to the E-UTRA downlink carrier centre frequency.
NOTE 11: 11 Uplink resource block starts at RB position 9 for SCS=15KHz.
NOTE 12: 12 Uplink resource block starts at RB position 2 for SCS=15KHz.
NOTE 13: 13 Uplink resource block starts at RB position 19 for SCS=15KHz





 Annex II 
[bookmark: _Ref68103679]Table 6 Format structure proposal for Table 7.3B.3.2-1.
	DC configuration
	Aggregated channel bandwidth
	Wgap / (MHz)
	Aggressor UL E-UTRA allocation
	ΔRIBNC (dB)
	Duplex mode

	
	E-UTRA
	NR
	
	LCRB (RBstart - NR SCS)
	
	

	DC_3A_n3A3
	5 MHz 
	5 MHz
	45.0 < Wgap =≤ 65.0 
	121
	4.7
	FDD

	
	
	
	0.0 < Wgap ≤= 45.0 
	251
	0
	

	
	5 MHz 
	10 MHz
	40.0 < Wgap ≤= 60.0 
	121
	3.8
	

	
	
	
	0.0 < Wgap ≤= 40.0 
	251
	0
	

	
	5 MHz
	15 MHz
	35.0 < Wgap ≤ = 55.0 
	121
	3.6
	

	
	
	
	0.0 < Wgap ≤= 35.0 
	251
	0
	

	
	5 MHz 
	20 MHz
	30.0 < Wgap ≤= 50.0 
	121
	3.4
	

	
	
	
	0.0 < Wgap ≤= 30.0 
	251
	0
	

	
	5 MHz
	25 MHz
	25.0 < Wgap ≤= 45.0 
	121
	3.2
	

	
	
	
	0.0 < Wgap = ≤ 25.0 
	251
	0
	

	
	5 MHz
	30 MHz
	20.0 < Wgap =≤ 40.0 
	121
	3.0
	

	
	
	
	0.0 < Wgap =≤ 20.0 
	251
	0
	

	
	10 MHz 
	5 MHz
	30.0 < Wgap =≤ 60.0 
	12 (RBstart = 25)5
	5.1
	

	
	
	
	0.0 < Wgap =≤ 30.0 
	321
	0
	

	
	10 MHz 
	10MHz
	25.0 < Wgap =≤ 55.0 
	12 (RBstart = 25)5
	4.3
	

	
	
	
	0.0 < Wgap =≤ 25.0 
	321
	0
	

	
	10 MHz
	15 MHz
	20.0 < Wgap =≤ 50.0 
	12 (RBstart = 25)5
	3.8
	

	
	
	
	0.0 < Wgap = ≤ 20.0 
	321
	0
	

	
	10 MHz 
	20 MHz
	15.0 < Wgap =≤ 45.0 
	12 (RBstart = 25)5
	3.5
	

	
	
	
	0.0 < Wgap = ≤ 15.0 
	321
	0
	

	
	10 MHz 
	25 MHz
	10.0 < Wgap =≤ 40.0 
	12 (RBstart = 25)5
	3.2
	

	
	
	
	0.0 < Wgap =≤ 10.0 
	321
	0
	

	
	10 MHz
	30 MHz
	5.0 < Wgap =≤ 35.0 
	12 (RBstart = 25)5
	2.8
	

	
	
	
	0.0 < Wgap =≤ 5.0 
	321
	0
	

	
	15 MHz 
	5 MHz
	25.0 < Wgap =≤ 55.0 
	12 (RBstart = 35)6
	6.0
	

	
	
	
	0.0 < Wgap =≤ 25.0 
	321
	0
	

	
	15 MHz 
	10 MHz
	20.0 < Wgap = ≤ 50.0 
	12 (RBstart = 35)126
	4.7
	

	
	
	
	0.0 < Wgap =≤ 20.0 
	321
	0
	

	
	15 MHz 
	15 MHz
	15.0 < Wgap =≤ 45.0 
	12 (RBstart = 35)126
	4.2
	

	
	
	
	0.0 < Wgap =≤ 15.0 
	321
	0
	

	
	15 MHz 
	20 MHz
	10.0 < Wgap =≤ 40.0 
	12 (RBstart = 35)126
	3.8
	

	
	
	
	0.0 < Wgap =≤ 10.0 
	321
	0
	

	
	15 MHz 
	25 MHz
	5.0 < Wgap =≤ 35.0 
	12 (RBstart = 35)126
	3.5
	

	
	
	
	0.0 < Wgap =≤ 5.0 
	321
	0
	

	
	15 MHz 
	30 MHz
	0.0 < Wgap =≤ 30.0
	12 (RBstart = 35)126
	3.3
	

	
	20 MHz 
	5 MHz
	15.0 < Wgap =≤ 50.0 
	12 (RBstart = 50)167
	6.5
	

	
	
	
	0.0 < Wgap =≤ 15.0 
	321
	0
	

	
	20 MHz 
	10 MHz
	10.0 < Wgap =≤ 45.0 
	16 (RBstart = 50)7
	5.1
	

	
	
	
	0.0 < Wgap =≤ 10.0 
	321
	0
	

	
	20 MHz 
	15 MHz
	5.0 < Wgap =≤ 40.0 
	16 (RBstart = 50)7
	4.5
	

	
	
	
	0.0 < Wgap =≤ 5.0 
	321
	0
	

	
	20 MHz 
	20 MHz
	0.0 < Wgap =≤ 35.0 
	16 (RBstart = 50)7
	4.1
	

	
	20 MHz 
	25 MHz
	0.0 < Wgap =≤ 30.0 
	16 (RBstart = 50)7
	3.8
	

	
	20 MHz
	30 MHz
	0.0 < Wgap =≤ 25.0 
	16 (RBstart = 50)7
	3.6
	

	DC_66A_n66A3
	NOTE 4
	NOTE 8
	NOTE 9
	0
	FDD

	DC_71A_n71A10
	5 MHz
	5 MHz
	Wgap = 25.0
	5
	4.0
	FDD

	
	
	
	Wgap = 5.0
	20
	0
	

	
	10 MHz
	5 MHz
	Wgap = 20.0
	16 (RBstart = 9 for SCS=15kHz)
	4.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9 for SCS=15kHz)
	2.3
	

	
	10 MHz
	10 MHz
	Wgap = 15.0
	5 (RBstart = 9 for SCS=15kHz)
	4.3
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9 for SCS=15kHz)
	3.2
	

	
	15 MHz
	10 MHz
	Wgap = 10.0
	5 (RBstart = 2 for SCS=15kHz)
	22.2
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19 for SCS=15kHz)
	5.2
	

	NOTE 1:	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:	E-UTRA uplink carrier is the aggressor, ΔRIBNC applies to the NR DL carrier only, and the test points apply only when the center frequency of E-UTRA carrier is higher than the NR carrier. The E-UTRA uplink carrier shall be located as close as possible to the NR downlink carrier centre frequency.The table only applies when the center frequency of E-UTRA 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:	UL resource blocks shall be located at RBstart = 25.Void.
NOTE 6:	UL resource blocks shall be located at RBstart = 35.Void.
NOTE 7:	UL resource blocks shall be located at RBstart = 50.
NOTE 8:	All applicable sub-block gap sizes.
NOTE 9:	The UL LTE allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1 in TS 36.101 [4].
NOTE 10: NR uplink carrier is the aggressor, ΔRIBNC applies to the E-UTRA DL carrier only, and the test points apply only when the center frequency of E-UTRA carrier is higher than the NR carrier. The NR uplink carrier shall be located as close as possible to the E-UTRA downlink carrier centre frequency.



[bookmark: _Ref68088955]Table 7: Format structure proposal for Table 7.3B.3.2-2.
	DC configuration
	Aggregated bandwidth
	Wgap / (MHz)
	Aggressor UL NR allocation
	ΔRIBNC (dB)
	Duplex mode

	
	NR
	E-UTRA
	
	LCRB (RBstart - NR SCS)
	
	

	DC_2A_n2A3
	5MHz
	5MHz
	30.0 < Wgap =≤ 50.0
	121
	5.3
	FDD

	
	
	
	0.0 < Wgap ≤= 30.0
	251
	0
	

	
	5MHz
	10MHz
	25.0 < Wgap ≤= 45.0
	121
	4.4
	

	
	
	
	0.0 < Wgap ≤= 25.0
	251
	0
	

	
	5MHz
	15MHz
	20.0 < Wgap ≤= 40.0
	121
	4.2
	

	
	
	
	0.0 < Wgap ≤= 20.0
	251
	0
	

	
	5MHz
	20MHz
	15.0 < Wgap ≤= 35.0
	121
	3.8
	

	
	
	
	0.0 < Wgap ≤= 15.0
	251
	0
	

	
	10MHz
	5MHz
	15.0 < Wgap ≤= 45.0
	121
	5.9
	

	
	
	
	0.0 < Wgap ≤= 15.0
	321
	0
	

	
	10MHz
	10MHz
	10.0 < Wgap ≤= 40.0
	121
	4.6
	

	
	
	
	0.0 < Wgap ≤= 10.0
	321
	0
	

	
	10MHz
	15MHz
	5.0 < Wgap ≤= 35.0
	121
	4.1
	

	
	
	
	0.0 < Wgap ≤= 5.0
	321
	0
	

	
	10MHz
	20MHz
	0.0 < Wgap ≤= 30.0
	121
	4.0
	

	
	15MHz
	5MHz
	10.0 < Wgap ≤= 40.0
	12 (RBstart = 39 for SCS=15kHz)11
	6.7
	

	
	
	
	0.0 < Wgap ≤= 10.0
	361
	0
	

	
	15MHz
	10MHz
	5.0 < Wgap ≤= 35.0
	12 (RBstart = 39 for SCS=15kHz)11
	5.4
	

	
	
	
	0.0 < Wgap ≤= 5.0
	361
	0
	

	
	15MHz
	15MHz
	0.0 < Wgap  ≤= 30.0
	12 (RBstart = 39 for SCS=15kHz)11
	4.6
	

	
	15MHz
	20MHz
	0.0 < Wgap ≤= 25.0
	12 (RBstart = 39 for SCS=15kHz)11
	4.2
	

	
	20MHz
	5MHz
	0.0 < Wgap ≤= 35.0
	16 (RBstart = 57 for SCS=15kHz)12
	7.2
	

	
	20MHz
	10MHz
	0.0 < Wgap ≤= 30.0
	16 (RBstart = 57 for SCS=15kHz)12
	5.8
	

	
	20MHz
	15MHz
	0.0 < Wgap ≤= 25.0
	16 (RBstart = 57 for SCS=15kHz)12
	5.0
	

	
	20MHz
	20MHz
	0.0 < Wgap ≤= 20.0
	16 (RBstart = 57 for SCS=15kHz)12
	4.6
	

	DC_3A_n3A3
	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
	12 (RBstart = 25 for SCS=15kHz)5
	5.1
	

	
	
	
	0.0 < Wgap ≤= 30.0
	321
	0
	

	
	10MHz
	10MHz
	25.0 < Wgap ≤= 55.0
	12 (RBstart = 25 for SCS=15kHz)5
	4.3
	

	
	
	
	0.0 < Wgap ≤= 25.0
	321
	0
	

	
	10MHz
	15MHz
	20.0 < Wgap ≤= 50.0
	12 (RBstart = 25 for SCS=15kHz)5
	3.8
	

	
	
	
	0.0 < Wgap ≤= 20.0
	321
	0
	

	
	10MHz
	20MHz
	15.0 < Wgap ≤= 45.0
	12 (RBstart = 25 for SCS=15kHz)5
	3.5
	

	
	
	
	0.0 < Wgap ≤= 15.0
	321
	0
	

	
	15MHz
	5MHz
	25.0 < Wgap ≤= 55.0
	12 (RBstart = 35 for SCS=15kHz)6
	6.0
	

	
	
	
	0.0 < Wgap ≤= 25.0
	321
	0
	

	
	15MHz
	10MHz
	20.0 < Wgap ≤= 50.0
	12 (RBstart = 35 for SCS=15kHz)6
	4.7
	

	
	
	
	0.0 < Wgap ≤= 20.0
	321
	0
	

	
	15MHz
	15MHz
	15.0 < Wgap  ≤= 45.0
	12 (RBstart = 35 for SCS=15kHz)6
	4.2
	

	
	
	
	0.0 < Wgap ≤= 15.0
	321
	0
	

	
	15MHz
	20MHz
	10.0 < Wgap ≤= 40.0
	12 (RBstart = 35 for SCS=15kHz)6
	3.8
	

	
	
	
	0.0 < Wgap ≤= 10.0
	321
	0
	

	
	20MHz
	5MHz
	15.0 < Wgap ≤= 50.0
	16 (RBstart = 50 for SCS=15kHz)7
	6.5
	

	
	
	
	0.0 < Wgap ≤= 15.0
	321
	0
	

	
	20MHz
	10MHz
	10.0 < Wgap ≤= 45.0
	16 (RBstart = 50 for SCS=15kHz)7
	5.1
	

	
	
	
	0.0 < Wgap  ≤= 10.0
	321
	0
	

	
	20MHz
	15MHz
	5.0 < Wgap ≤= 40.0
	16 (RBstart = 50 for SCS=15kHz)7
	4.5
	

	
	
	
	0.0 < Wgap  ≤= 5.0
	321
	0
	

	
	20MHz
	20MHz
	0.0 < Wgap ≤= 35.0
	16 (RBstart = 50 for SCS=15kHz)7
	4.1
	

	
	25MHz
	5MHz
	10.0 < Wgap ≤= 45.0
	16 (RBstart = 60 for SCS=15kHz)8
	7.4
	

	
	
	
	0.0 < Wgap ≤= 10.0
	321
	0
	

	
	25MHz
	10MHz
	5.0 < Wgap ≤= 40.0
	16 (RBstart = 60 for SCS=15kHz)8
	5.5
	

	
	
	
	0.0 < Wgap ≤= 5.0
	321
	0
	

	
	25MHz
	15MHz
	0.0 < Wgap ≤= 35.0
	16 (RBstart = 60 for SCS=15kHz)8
	4.9
	

	
	25MHz
	20MHz
	0.0 < Wgap ≤= 30.0
	16 (RBstart = 60 for SCS=15kHz)8
	4.6
	

	
	30MHz
	5MHz
	5.0 < Wgap ≤= 40.0
	16 (RBstart = 75 for SCS=15kHz)9
	8.3
	

	
	
	
	0.0 < Wgap ≤= 5.0
	321
	0
	

	
	30MHz
	10MHz
	0.0 < Wgap ≤= 35.0
	16 (RBstart = 75 for SCS=15kHz)9
	5.9
	

	
	30MHz
	15MHz
	0.0 < Wgap ≤= 30.0
	16 (RBstart = 75 for SCS=15kHz)9
	5.5
	

	
	30MHz
	20MHz
	0.0 < Wgap ≤= 25.0
	16 (RBstart = 75 for SCS=15kHz)9
	4.9
	

	DC_5A_n5A3
	5 MHz
	5 MHz
	NOTE 10
	121
	5.3
	FDD

	
	10 MHz
	5 MHz
	
	
	4.4
	

	
	15 MHz
	5 MHz
	
	
	6.1
	

	
	5 MHz
	10 MHz
	
	
	5.9
	

	
	10 MHz
	10 MHz
	
	
	4.6
	

	DC_7A_n7A3
	5MHz
	5MHz
	0< Wgap ≤= 60.0
	25
	0.0
	FDD

	
	5MHz
	10MHz
	W0 < Wgap ≤= 55.0
	25
	0.0
	

	
	5MHz
	15MHz
	0 < Wgap ≤= 50.0
	25
	0.0
	

	
	5MHz
	20MHz
	0 < Wgap ≤= 45.0
	25
	0.0
	

	
	10MHz
	5MHz
	30 < Wgap ≤= 55.0
	321
	0.0
	

	
	
	
	0 < Wgap ≤= 30.0
	50
	0.0
	

	
	10MHz
	10MHz
	25.0 < Wgap ≤= 50.0
	321
	0.0
	

	
	
	
	0.0 < Wgap ≤= 25.0
	50
	0.0
	

	
	10MHz
	15MHz
	20 < Wgap ≤= 45.0
	321
	0.0
	

	
	
	
	0 < Wgap ≤= 20.0
	50
	0.0
	

	
	10MHz
	20MHz
	15 < Wgap ≤= 40.0
	321
	0.0
	

	
	
	
	0 < Wgap ≤= 15.0
	50
	0.0
	

	
	15MHz
	5MHz
	20.0 < Wgap ≤= 50.0
	321
	0.0
	

	
	
	
	0.0 < Wgap ≤= 20.0
	501
	0.0
	

	
	15MHz
	10MHz
	20.0 < Wgap ≤= 45.0
	321
	0.0
	

	
	
	
	0.0 < Wgap ≤= 20.0
	501
	0.0
	

	
	15MHz
	15MHz
	15.0 < Wgap ≤= 40.0
	321
	0.0
	

	
	
	
	0.0 < Wgap ≤= 15.0
	501
	0.0
	

	
	15MHz
	20MHz
	10 < Wgap ≤= 35.0
	321
	0.0
	

	
	
	
	0 < Wgap ≤= 10.0
	501
	0.0
	

	
	20MHz
	5MHz
	25 < Wgap ≤= 45.0
	321
	0.0
	

	
	
	
	0 < Wgap ≤= 25.0
	451
	0.0
	

	
	20MHz
	10MHz
	20 < Wgap ≤= 40.0
	321
	0.0
	

	
	
	
	0 < Wgap  ≤= 20.0
	451
	0.0
	

	
	20MHz
	15MHz
	15.0 < Wgap ≤= 35.0
	361
	0.0
	

	
	
	
	0.0 < Wgap ≤= 15.0
	501
	0.0
	

	
	20MHz
	20MHz
	15.0 < Wgap ≤= 30.0
	321
	0.0
	

	
	
	
	0.0 < Wgap ≤= 15.0
	451
	0.0
	

	DC_71A_n71A
	5 MHz
	5 MHz
	5 < Wgap ≤ 25
	5
	4.0
	FDD

	
	
	
	0 < Wgap ≤ 5
	20
	0
	

	
	10 MHz
	5 MHz
	5 < Wgap ≤ 20
	513
	4.6
	

	
	
	
	0 < Wgap ≤ 5
	2013
	2.3
	

	
	10 MHz
	10 MHz
	5 < Wgap ≤ 15
	513
	4.3
	

	
	
	
	0 < Wgap ≤ 5
	2013
	3.2
	

	
	15 MHz
	10 MHz
	5 < Wgap ≤ 10
	514
	22.2
	

	
	
	
	0 < Wgap ≤ 5
	2015
	5.2
	

	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:	NR uplink carrier is the aggressor, ΔRIBNC applies to the E-UTRA DL carrier only, and the test points apply only when the center frequency of NR carrier is higher than the E-UTRA carrier. The NR uplink carrier shall be located as close as possible to the E-UTRA downlink carrier centre frequency.The table only applies when the center frequency of NR carrier is higher than the E-UTRA carrier, and the ΔRIBNC applies to the E-UTRA 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.VOID.
NOTE 6:	VOID.6 refers to the UL resource blocks shall be located at RBstart=35.

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

NOTE 8:	VOID.8 refers to the UL resource blocks shall be located at RBstart=60. 
NOTE 9: 	VOID.9 refers to the UL resource blocks shall be located at RBstart=75. 
NOTE 10: All applicable sub-block gap sizes.
NOTE 11:	VOID.11 refers to the UL resource blocks shall be located at RBstart=39.

NOTE 12:	VOID.12 refers to the UL resource blocks shall be located at RBstart=57.
NOTE 13: VOID.13 Uplink resource block starts at RB position 9 for SCS=15KHz.
NOTE 14: VOID.14 Uplink resource block starts at RB position 2 for SCS=15KHz.
NOTE 15: VOID.15 Uplink resource block starts at RB position 19 for SCS=15KHz.
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‘Table 7.38.3.2:2: Intra-band non-contiguous EN-DC with one uplink configuration on NR for reference.
Sensitivity (NR carrer is higher than the E-UTRA carrier)
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Table 7.38.3.241; Intra-band non-contiguous EN.DC with one uplink configuration on E-UTRA for
reference sensitivity (EUTRA carrir s higher than the NR carrier)
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