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[bookmark: _GoBack]1	Introduction
This document flags some errors spotted in the Release 16.0.0 MSD tables due to cross band isolation for EN-DC in NR FR1 [1]. Suggestions to improve the tables and to add further combinations for further studies are presented.
2	Discussion
2.1	Errors found in MSD tables due cross-band isolation in FR1
The tables of section 7.3B.2.3.4 are reproduced below with several annotations flagging some errors and suggestions for improvement.
Table 7.3B.2.3.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for EN-DC in NR FR13
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	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)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	3
	n41
	
	[4.3]
	[4.0]
	[3.9]
	
	
	[3.5]
	[3.3]
	[3.2]
	[3.1]
	[3.0]

	3, n80
	412
	
	[-90.3]
	[-88.8]
	[-87.7]
	
	[-84.5]
	[-83.5]
	
	
	
	

	n38
	1
	1.9
	1.9
	1.9
	1.9
	
	
	
	
	
	
	

	n41
	2
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	
	

	n41
	3
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	

	n41
	3
	[-93.8]
	[-90.6]
	[-88.8]
	[-87.5]
	[-86.5]
	[-85.7]
	
	
	
	
	

	n41
	661
	3.5
	3.5
	3.5
	3.5
	
	
	
	
	
	
	

	n41
	25
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	
	

	n77
	411
	4.5
	4.5
	4.5
	4.5
	
	
	
	
	
	
	

	n78
	411
	4.5
	4.5
	4.5
	4.5
	
	
	
	
	
	
	

	NOTE 1:	 Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2:	The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2515 – 2690 MHz.



List annotations for table 7.3B.2.3.4-1:
1. In this entry, B41 is downlink band, so why are reference sensitivity levels introduced for Channel Bandwidth (CBW) of 40 and 50 MHz? Was the intention to define MSD for DC_3A-n41A or for DC_41_n3A ?
2. For the sake of consistency with Table 7.3B.2.3.4-2 and to eliminate any risk of confusion, we suggest to add a column here that captures the SCS of the UL band (kHz). This will be helpful to help distinguish which MSD relates to which UL configuration for the case of for identical double entries, such as that of UL = n41, DL= band 3.
3. For the sake of consistency with Table 7.3B.2.3.4-2, a column should be added here to introduce 30 MHz CBW (LCRB),
4. Editorial comment: MSDs should be specified, not reference sensitivity levels,
5. CBW cannot exceed 20MHz for LTE. In these two combinations, supposedly the DL band is LTE Band 3?
Table 7.3B.2.3.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR19
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	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)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	3
	n41
	15
	50
	502
	502
	502
	
	
	502
	502
	502
	502
	
	502

	n38
	1
	15
	100
	100
	100
	100
	
	
	
	
	
	
	
	

	3, n80
	41
	25
	50
	50
	50
	50
	50
	
	N/A
	N/A
	N/A
	N/A
	N/A
	

	n41
	2
	30
	160
	160
	160
	160
	
	
	
	
	
	
	
	

	n41
	3
	30
	160
	160
	160
	160
	160
	160
	
	
	
	
	
	

	n41
	3
	 
	50
	75 
	100 
	N/A
	216
	270
	N/A
	N/A
	N/A
	N/A
	
	

	n41
	25
	30
	160
	160
	160
	160
	
	
	
	
	
	
	
	

	n41
	66
	30
	128
	128
	128
	128
	
	
	
	
	
	
	
	

	n77
	41
	30
	270
	270
	270
	270
	
	
	
	
	
	
	
	

	n78
	41
	30
	270
	270
	270
	270
	
	
	
	
	
	
	
	

	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.



List annotations for Table 7.3B.2.3.4-2:
6. This entry seems to be an entry related to the number of Resource Blocks (RB) not to the SCS of the UL band. What SCS is considered for this combination. See also annotation {1},
7. SCS is missing, was it supposed to be 15 kHz SCS ?
8. If in {7} SCS is 15kHz, then entry appears to be an editorial error where the number of RBs should shifted to the right by one cell so that 100RB matches 20 MHz CBW. In which case, the number of RBs for 5 MHz CBW should also be specified,
9. Entry inconsistent with the fact that reference sensitivity levels have been captured for 40 and 50 MHz CBW in Table 7.3B.2.3.4-1.

2.2. Suggestion to Consider Additional Eligible Combinations FFS
Examining the list of EN-DC combinations introduced in Release 16, we would like to suggest studying MSD due to cross band isolation for at least the following combinations. The list is not meant to be exhaustive.
· DC_1A_n40A
· DC_3A_n40A
· DC_1A_n38A

Concerning the case of FDD/FDD EN-DC combinations where MSD could arise due to close proximity of UL to DL channels, we observe:
· A CR has been endorsed to remove a section dedicated to this type of MSD because there isn’t any significant difference in root cause leading to MSD, it was therefore agreed that a single section 7.3B.2.3.4 is sufficient to cover both MSD due FDD/TDD cross band isolation and MSD due FDD/FDD close proximity of UL to DL channels,
· As of today, only FDD/TDD cases have been studied, but some FDD/FDD EN-DC combinations are not yet studied. For example DC_3A-n1A is a combination in which an MSD due to close proximity is expected,
· In the case of EN-DC combinations based on an LTE-CA configuration for which a 36.101 MSD due to FDD/FDD close proximity of UL to DL channels is specified, it is our understanding that EN-DC REFSENS levels take as baseline of the LTE-CA intrisinc performance the inherited MSD from 36.101. There is therefore no need to further study the MSD due to close proximity in these EN-DC combinations. Examples of such combinations are  DC_1A-3A_n5A, for which MSD due to LTE CA_1A_3A is specified, and so all variants based on this LTE CA combination would also inherit from 36.101 MSD as baseline, eg.  DC_1A-3A_n7A, DC_1A-3A_n28A, DC_1A-3A_n77A etc.. 

Observation: 
· Further studies are needed to evaluate MSD due to FDD/TDD cross band isolation in newly introduced EN-DC combinations, such as DC_1A_n40A, DC_3A_n40A, DC_1A_n38A,
· Eventhough tables 7.3B.2.3.4-1 and 7.3B.2.3.4-2 are entitled “Reference sensitivity exceptions (MSD) due to cross band isolation for EN-DC in NR FR1”, we believe the intention behind keeping only one pair of tables was not to restrict the specifications to FDD/TDD EN-DC combinations only. MSD due to close proximity of UL to DL channels in FDD/FDD EN-DC combinations may also be captured in these tables.
· Consequently, further studies are needed to evaluate FDD/FDD combinations that are impacted by MSD due to close proximity of UL to DL channels. One example is DC_3A_n1A.

3	Conclusion
This contribution flags some inconsistencies in tables defining MSD due to cross band isolation for NR EN-DC in FR1. We present some suggestions for improvement as well as considerations for FFS with the following observation:
Observation: 
· Further studies are needed to evaluate MSD due to FDD/TDD cross band isolation in newly introduced EN-DC combinations, such as DC_1A_n40A, DC_3A_n40A, DC_1A_n38A,
· Even though tables 7.3B.2.3.4-1 and 7.3B.2.3.4-2 are entitled “Reference sensitivity exceptions (MSD) due to cross band isolation for EN-DC in NR FR1”, we believe the intention behind keeping only one pair of tables was not to restrict the specifications to FDD/TDD EN-DC combinations only. MSD due to close proximity of UL to DL channels in FDD/FDD EN-DC combinations may also be captured in these tables.
· Consequently, further studies are needed to evaluate FDD/FDD combinations that are impacted by MSD due to close proximity of UL to DL channels. One example is DC_3A_n1A.
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