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1	Background
In RAN4#108b, a first contribution was provided [2] to address frequency range restriction issues in a TP to TR [1] for DC_18-n77. In this contribution, we further discuss frequency range restrictions and make proposals that are implemented in CR [3] for 38-101-1. For 38.101-3, the large amount of rework needed was too much with the short time available between RAN4#108b and RAN4#109.
2 Discussion
2.1 Current frequency range restriction in 38.101-1 and 38.101-3
In this paragraph, we list the notes and requirements that have a frequency range restriction in 38.101-1 and 38.101-3. The focus is on the band and band combination definitions and MSDs. This applies for Bands 1/n1, 28/n28, 41/n41, n77, and n79.
A more detailed table-by-table analysis is available in chapter 5 Annex for 3.101-1 which is the basis the CR [3] and in chapter 6 Annex for 3.101-3, which did not result in a CR as there are too many revisions for 38.101-3 with also many errors in table formats, fonts, duplicated Notes and with the size of the specification and tables making it impossible to manipulate it without crashes. 
The notes and requirements with frequency ranges restrictions are highlighted with the following colors:
· [bookmark: _Hlk146622256]Applicable frequency range restriction is for Japan
· Applicable frequency range restriction is for Europe
· Applicable frequency range restriction is for China
· Applicable frequency range restriction is for China and Japan
· Applicable frequency range restriction is for Norh America
· Applicable frequency range restriction is for the US
· Applicable frequency range restriction or test point is specific to an operator in Japan

For Band 1/n1
Table 7.3B.2.3.5.2-1a in 38.101-3:
· The frequency range in band 1 is restricted for this band combination to 1940 - 1960 MHz for the UL and 2130 - 2150 MHz for the DL.

For Band 28/n28
Table 6.2B.3.3A-1 in 38.101-3:
· Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.
Table 6.5B.3.3.2-1 in 38.101-3:
· This requirement is applicable in the case of a 10 MHz E-UTRA or NR carrier confined within 703 MHz and 733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies. 
Table 7.3B.2.3.1-1 in 38.101-3:
· The frequency range in band n28 is restricted for this band combination to 728 - 738 MHz for the UL. This band is subject to 2nd harmonic fall in B21 also which MSD is not specified.
Table 7.3B.2.3.5.1-1 in 38.101-3:
· The frequency range in band n28 is restricted for this band combination to 728 - 738 MHz for the UL and 783 - 793 MHz for the DL. This band is subject to IMD2, IMD4 and IMD5 fall in n28 also which MSD is not specified. In addition, this band is subject to IMD4 fall in B21 also which MSD is not specified.

For Band 41/n41 
Table 7.3A.5-1 in 38.101-1:
· Applicable when n41 spectrum is restricted to 2515-2675MHz 
Table 7.3C.3.2.1-1 in 38.101-1:
· The requirement is applied for UE transmitting on the frequency range of 2496 – 2515 MHz.

For band n77
Table 5.2-1 in 38.101-1: 
· [bookmark: _Hlk146579227]In the USA this band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. In Canada this band is restricted to 3450 – 3650 MHz and 3650 – 3980 MHz.
Table 5.2A.2.1-1 in 38.101-1: 
· The frequency range in band n77 is restricted for this band combination to 3520-3560 MHz, 3700-3800 MHz, 4000-4100 MHz.
· The frequency range in band n78 is restricted for this band combination to 3520 -3560 MHz and 3700– 3800 MHz.
Table 7.3A.4-1 in 38.101-1:
· For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
· In the USA, n77 band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. There is no UL harmonic due to n24 UL in downlink for n77 operating in 3450 – 3550 MHz and 3700 – 3980 MHz.
Table 7.3A.4-4 and Table 7.3A.4-4d in 38.101-1 and Table 7.3B.2.3.2-1a in 38.101-3: 
· For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
Table 7.3A.5-1 in 38.101-1:
· Considering the spectrum holdings of the operator for CA_n77(2A) (when one uplink sub block is assigned within 3300-3400MHz, the other uplink sub block is not assigned within 4000-4200MHz or vice versa), no IMD5 result will fall in Rx frequency range of band n3. Therefore, no MSD requirement apply for this CA configuration when two uplink sub blocks are assigned within CA_77(2A).
· There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.
· There is no IMD4 product in band n18 downlink for n78 operating in 3520 – 3560MHz and 3700-3800MHz frequency range.
· There is no IMD4 product in band n24 downlink for n77 operating in 3450 – 3980 MHz and n24 uplink restricted to between 1627.5 – 1637.5 MHz and between 1646.5 – 1656.5 MHz.
· For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
Table 7.3B.2.3.1-1 in 38.101-3:
· For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.

For Band n79 
Table 5.2A.2.1-1 in 38.101-1: 
· Applicable for frequency range above 4800 MHz for Band n79 in this combination.
Table 7.3A.5-2 in 38.101-1:
· There is no IMD2 product in band n79 downlink for n79 operating in 4800 – 5000 MHz frequency range.
Table 7.3B.2.3.5.2-1a in 38.101-3:
· The frequency range in band n79 is restricted for this band combination to 4400 - 4900 MHz for both the UL and the DL
· The frequency range in band n79 is restricted for this band combination to 4500 - 5000 MHz for both the UL and the DL
· The frequency range in band n79 is restricted for this band combination to 4500 - 4600 MHz for both the UL and the DL

Observations:
· Most of the frequency range restrictions are justified at a region or country level
· Several cases are specific to an operator in Japan, but are justified by combining with a Japan-specific band and used by a single operator.
· It should be observed though that Japan-operator specific bands are often a sub-range of a harmonized band like 26/n26 for 18/n18 or 5/n5 or 74/n74 for 21/n21and is combined with a WW band (n41, n77, n1, n28)
· Where most cases with restricted spectrum only haves a Note saying that the MSD cannot be tested for the restricted spectrum. While some other cases have N/A for all parameters:
· If the frequency restriction is changed it is very difficult to assess what must to be re-evaluated.
· There are more detailed observations in Annex 5 and 6 about operator specific ranges.
2.2 Rules for frequency restrictions in band combinations
As shown in the previous sections, in most cases, using the region or country specific range, when justified from the combination that only applies in one region is an acceptable approach. Even so, there are potential issues with UL combinations such as CA_n5-n77, CA_n26-n77 or CA_n26-n41 that could apply beyond North America, if bands n5 or n26 are valid bands in Japan.
Even when an MSD cannot be measured within a region or country specific frequency ranges, it is useful to specify the test point parameter and MSD with a Note that clarifies that the MSD cannot be tested for the given frequency range.
We believe that this increases the need for a clear set of rules when applying frequency restrictions.
Proposal on rules for applying restricted frequency ranges:
· Operator specific frequency range restriction is not allowed for MSD studies:
· If the band combination contains a band that is solely deployed by one operator, then operator specific range can be considered on a case-by-case basis, only if:
· The region or country restricted range is insufficient; or
· If bandwidth class or separation bandwidth class is insufficient for intra-band ULCA cases
· Region or country specific frequency ranges can be used for MSD studies, if the combination can be clearly identified to be valid in a single region or country:
· In cases where multiple regions or countries apply, using different MSD points for different restricted ranges may be considered on a case-by-case basis and only if the overall valid frequency range is insufficient
· Whenever an MSD is not applicable, when applying a valid frequency range restriction, valid test point(s) parameters for the bands are provided with the MSD value and a note clarifying that the MSD cannot be measured within a valid frequency restriction range attached to the IMD order (last column).
The CR [3] is implemented using these rules and is applied to CA_n18-n77/78 and DC_18-n77 as discussed in following chapters. As a result, no MSD is based on an operator-based frequency range restriction without changes to the requirement or changing the tested MSDs.
2.3 Current MSD test point for DC_18-n77
The IMD related MSD captured in [1] is copied in Table 1 below.
Table 1: MSD test points for PCell due to dual uplink operation for PC2 EN-DC in NR FR1 (two bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77AX
	18
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD4/5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	NOTE X:	There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.



Observations:
· The same note is already used for CA_n18-n77 PC3 and PC2
· The restricted frequency range associated with Note X is an operator specific range in Japan. This is justified in [1] by the fact that Band n18 also belongs solely to one operator.
· The Japan restricted frequency range is 3400-4100MHz (accounting for the 4100-4200MHz guard-band for radio-altimeters).
· All parameters are N/A, while in similar band combination cases with frequency restricted ranges, the test point parameters and MSD are provided and only one the Note is attached to the IMD column that says that the MSD cannot be tested within the restricted range. 
· A single row is used for IMD4 and IMD5 while the lowest even and odd orders should be specified 
· The note is applied to the EN-DC configuration while it is usually attached to the MSD value.

As observed above, there are other aspects that require further evaluation to derive consistent rules on how to capture frequency range restrictions and to define the type of restrictions that are acceptable.
For example, Band n77 already includes different restricted ranges for the US, Canada and Japan:
· 3400MHz-4100MHz in Japan for PC2/3 but 3400MHz-4000MHz for PC1.5 (not the operator specific sub-ranges of 3520- 3560 MHz, 3700- 3800MHz and 4000-4100MHz) 
· 3450-3550MHz and 3700-3980MHz for the US (has changed in R17 and may change further)
· 3450-3650MHz and 3650- 3980MHz in Canada
2.3 IMD ranges and proposal for CA_n18-n77 and DC_18_n77
Table 3 and Table 4 provide the IMD4 and IMD5 ranges that can fall into the band n18 DL for two cases respectively:
· Table 3 for the entire Band n77 3300-4200MHz ranges
· Table 4 for the usable Band n77 frequency ranges in Japan of 3400 to 4100MHz
Table 2: Band n18 and Band n77 UL IMD4/5 products for full band n77
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequencies (MHz)
	860
	875
	3300
	4200

	UL frequencies (MHz)
	815
	830
	3300
	4200

	4th order IMD products
	|3*f1_low – f2_high|
	|3*f1_high – f2_low|
	|3*f2_low – f1_high|
	|3*f2_high –f1_low|

	IMD frequency limit (MHz)
	810
	1755
	9070
	11785

	5th order IMD products
	|f1_low –4*f2_high|
	|f1_high –4*f2_low|
	|f2_low –4*f1_high|
	|f2_high –4*f1_low|

	IMD frequency limit (MHz)
	12370
	15985
	20
	940



Observation: There are both IMD4 case and IMD5 case. 
Table 3: Band n18 and Band n77 UL IMD4/5 products for Japan usable range of n77
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequencies (MHz)
	860
	875
	3400
	4100

	UL frequencies (MHz)
	815
	830
	3400
	4100

	4th order IMD products
	|3*f1_low – f2_high|
	|3*f1_high – f2_low|
	|3*f2_low – f1_high|
	|3*f2_high –f1_low|

	IMD frequency limit (MHz)
	910
	1655
	9370
	11485

	5th order IMD products
	|f1_low –4*f2_high|
	|f1_high –4*f2_low|
	|f2_low –4*f1_high|
	|f2_high –4*f1_low|

	IMD frequency limit (MHz)
	12770
	15585
	80
	840


Observation: When using the Japan restricted frequency range there are no IMD products falling in Band n18. Thus, there is no need to use an operator specific range.
2.5 Applying for CA_n18-n77 and DC_18_n77
As shown previously, using the valid frequency range restriction of Japan is sufficient to demonstrate that the IMD4 and IMD5 MSDs cannot be measured. Further, when applying the rules above, we can propose a more consistent approach to the MSD test points.
Proposal for CA_n18-n77 and CA_n18-n78 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Implemented in [3].
	
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD48

	
	n77
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	FDD
	IMD58

	
	n77
	4130
	10
	50
	4130
	N/A
	TDD
	N/A

	CA_n18-n78
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD49

	
	n78
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	NOTE8:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 9:	For a UE which supports this band combination only when the Band n78 frequency range restriction of 3400 – 3800 MHz, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for CA_n18-n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77. Implemented in [3].
	
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD48

	
	n77
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	FDD
	IMD58

	
	n77
	4130
	10
	50
	4130
	N/A
	TDD
	N/A

	NOTE8:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for DC_18-n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Not implemented as 38.101-3 CR needs to much rework.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for DC_18-n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Not implemented as 38.101-3 CR needs to much rework.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Finally, we experienced that 38.101-3 specification for MSD has numerous table formatting, fonts and notes errors that makes it almost impossible to correct/maintain thus the below observation.

Observation for 38.101-3 CR: it was not feasible to propose a CR in time due to:
· The number of changes
· The file size even when reduced to the inter-band MSD part
· The tables sizes and wrong formats 
Help from MCC is probably needed to get to a manageable size by splitting tables and reformatting them as the issue will not get simpler in future releases.
3 Conclusion
In this contribution, we discussed frequency range restriction used for the MSD requirements and specifically for CA_n18-n77 and DC_18_n77 PC2 and PC2 band combinations which used operator specific ranges. Based on this we make a specific proposal on the related MSD test point but also derive a set of rules for valid frequency range restriction in MSD studies.
Proposal on rules for applying restricted frequency ranges:
· Operator specific frequency range restriction is not allowed for MSD studies:
· If the band combination contains a band that is solely deployed by one operator, then operator specific range can be considered on a case-by-case basis, only if:
· The region or country restricted range is insufficient; or
· If bandwidth class or separation bandwidth class is insufficient for intra-band ULCA cases
· Region or country specific frequency ranges can be used for MSD studies, if the combination can be clearly identified to be valid in a single region or country:
· In cases where multiple regions or countries apply, using different MSD points for different restricted ranges may be considered on a case-by-case basis and only if the overall valid frequency range is insufficient
· Whenever an MSD is not applicable, when applying a valid frequency range restriction, valid test point(s) parameters for the bands are provided with the MSD value and a note clarifying that the MSD cannot be measured within a valid frequency restriction range attached to the IMD order (last column).
The CR [3] is implemented using these rules and is applied to CA_n18-n77/78 and DC_18-n77 as discussed in following chapters. As a result, no MSD is based on an operator-based frequency range restriction without changes to the requirement or changing the tested MSDs.

Proposal for CA_n18-n77 and CA_n18-n78 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Implemented in [3].
	
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD48

	
	n77
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	FDD
	IMD58

	
	n77
	4130
	10
	50
	4130
	N/A
	TDD
	N/A

	CA_n18-n78
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD49

	
	n78
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	NOTE8:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 9:	For a UE which supports this band combination only when the Band n78 frequency range restriction of 3400 – 3800 MHz, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for CA_n18-n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77. Implemented in [3].
	
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	8.3
	FDD
	IMD48

	
	n77
	3355
	10
	50
	3355
	N/A
	TDD
	N/A

	
	n18
	817.5
	5
	25
	862.5
	5.5
	FDD
	IMD58

	
	n77
	4130
	10
	50
	4130
	N/A
	TDD
	N/A

	NOTE8:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for DC_18-n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Not implemented as 38.101-3 CR needs to much rework.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	8.3
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	5.5
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal for DC_18-n77 PC3 MSD test points: The relevant parts of the table below are used for the specification in 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 values are copied from similar band combination CA_n5-n77 and IMD5 values from CA_n14-n77. Not implemented as 38.101-3 CR needs to much rework.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:	For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Finally, we experienced that 38.101-3 specification for MSD has numerous table formatting, fonts and notes errors that makes it almost impossible to correct/maintain thus the below observation.

Observation for 38.101-3 CR: it was not feasible to propose a CR in time due to:
· The number of changes
· The file size even when reduced to the inter-band MSD part
· The tables sizes and wrong formats
· Wrongly duplicated Notes is some tables
Help from MCC is probably needed to get to a manageable size by splitting tables and reformatting them as the issue will not get simpler in future releases.
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5 Annex 1 38.101-1 restricted frequency range requirements
In this annex, we examine all the 38.101-1 requirements that are based on frequency range restrictions. Only those that required changes or discussion are retained. Changes in CR [3] are based on below observations.
Table 7.3A.4-1: Reference sensitivity exceptions and uplink/downlink configurations due to UL harmonic from a PC3 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n5
	n778
	5
	15
	16 (RBstart=0)
	10
	10.5
	NOTE 4
	UL4/DL1
direct-hit

	n5
	n778
	5
	15
	25 (RBstart=0)
	100
	1.4
	NOTE 4
	UL4/DL1
direct-hit

	n5
	n778
	5
	15
	16 (RBstart=0)
	10
	10.4
	NOTE 5
	UL5/DL1
direct-hit

	n5
	n778
	5
	15
	25 (RBstart=0)
	100
	0.7
	NOTE 5
	UL5/DL1
direct-hit

	n24
	n7712
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 2
	UL2/DL1
direct-hit

	n24
	n7712
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 2
	UL2/DL1
direct-hit

	n26
	n778
	5
	15
	16 (RBstart=0)
	10
	N/A
	NOTE 4
	UL4/DL1
direct-hit

	n26
	n778
	5
	15
	16 (RBstart=0)
	10
	N/A
	NOTE 5
	UL5/DL1
direct-hit

	NOTE 8:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 12: In the USA, n77 band is restricted to 3450 – 3550 MHz and 3700 – 3980 MHz. There is no UL harmonic due to n24 UL in downlink for n77 operating in 3450 – 3550 MHz and 3700 – 3980 MHz.



Observation: Note 12 covers the same aspect that Note 8 that is more generic, => Note 12 voided and Note 8 used in CR [3]

Table 7.3A.4-4: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n776
	n29
	10
	15
	25 (RBstart=0)
	5
	31
	NOTE 5
	UL1/DL5

	n776
	n29
	10
	15
	50 (RBstart=0)
	10
	28
	NOTE 5
	UL1/DL5

	n776
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 7
	UL1/DL2

	NOTE 6:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observation: for CA_n70-n77 Note 6 is used but unlike for CA_n29-n77 the test point is undefined => did not have time to correct in CR [3], but will be needed in the future.
Observations:
· The same CA_n29-n77 exists for PC2 in Table 7.3A.4-4a and has the corresponding note 2
· The same CA_n29-n77 exists for PC1.5 and has no notes in Table 7.3A.4-4b => note 2 added in CR [3].

Table 7.3A.4-4d: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a power class 5 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n46
	n7
	5
	15
	12 (RBstart=0)
	5
	5.3
	NOTE 7
	UL1/DL2

	n46
	n7
	5
	15
	24 (RBstart=0)
	30
	0.8
	NOTE 7
	UL1/DL2

	n46
	n48
	5
	15
	12 (RBstart=0)
	5
	20.3
	NOTE 2
	UL2/DL3

	n46
	n48
	20
	15
	100 (RBstart=0)
	100
	9.7
	NOTE 2
	UL2/DL3

	n46
	n78
	5
	15
	25 (RBstart=0)
	10
	17.2
	NOTE 2
	UL2/DL3

	n46
	n78
	20
	15
	100 (RBstart=0)
	100
	9.7
	NOTE 2
	UL2/DL3

	n96
	n48
	5
	15
	25 (RBstart=0)
	5
	3.5
	NOTE 2
	UL2/DL3

	n96
	n48
	20
	15
	100 (RBstart=0)
	15
	0.4
	NOTE 2
	UL2/DL3

	NOTE 6:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observation: There is note 6 for band 77 but no note nor n77 in the table => voided in CR [3].

Table 7.3A.5-1: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n77
	n1
	N/A
	5
	N/A
	2130
	17
	FDD
	IMD516

	
	n7712
	3310
	10
	1 (RBSTART=25)
	3310
	N/A
	TDD
	N/A

	
	
	3900
	10
	1 (RBSTART=25)
	3900
	N/A
	TDD
	N/A

	CA_n3-n41
	n3
	N/A
	5
	N/A
	1877.5
	N/A14
	FDD
	IMD9

	
	n41
	2545
	60
	1 (RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
	
	
	

	CA_n3-n77
	n3
	N/A
	N/A
	N/A
	N/A
	N/A6
	FDD
	IMD5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n5-n77
	n5
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD27

	
	n7712
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n5
	844
	5
	25
	889
	8.3
	FDD
	IMD413

	
	n77
	3421
	10
	50
	3421
	N/A
	TDD
	N/A

	
	n5
	829
	5
	25
	874
	5.5
	FDD
	IMD513

	
	n77
	4190
	10
	50
	4190
	N/A
	TDD
	N/A

	CA_n18-n778
	n18
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD4/5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n18-n789
	n18
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD4

	
	n78
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n24-n7710
	n24
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD4

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n26-n7713
	n26
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD4

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n26
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n28-n77
	n28
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD27

	
	n7712
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n66-n77
	n66
	N/A
	5
	N/A
	2197.5
	15
	FDD
	IMD513

	
	n7712
	3305
	10
	1 (RBSTART=0)
	3305
	N/A
	TDD
	N/A

	
	
	3855
	10
	1 (RBSTART=8)
	3855
	
	
	

	CA_n71-n77
	n71
	671
	5
	25
	625
	5.5
	FDD
	IMD513

	
	n77
	3309
	10
	50
	3309
	N/A
	TDD
	N/A

	NOTE 6: 	Considering the spectrum holdings of the operator for CA_n77(2A) (when one uplink sub block is assigned within 3300-3400MHz, the other uplink sub block is not assigned within 4000-4200MHz or vice versa), no IMD5 result will fall in Rx frequency range of band n3. Therefore, no MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE 7: 	In current release the maximum separation bandwidth class is 600MHz, therefore, no IMD2 MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE8:	There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.
NOTE 9:	There is no IMD4 product in band n18 downlink for n78 operating in 3520 – 3560MHz and 3700-3800MHz frequency range.
NOTE 10: There is no IMD4 product in band n24 downlink for n77 operating in 3450 – 3980 MHz and n24 uplink restricted to between 1627.5 – 1637.5 MHz and between 1646.5 – 1656.5 MHz.
NOTE 13:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 14: Applicable when n41 spectrum is restricted to 2515-2675MHz
NOTE 16: For a UE which supports this band combination only when the Band n78 frequency range restriction of 3400 – 3800 MHz or 3300 – 3600 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observations:
NOTE 6: 	Operator specific, that IMD5 does not exist when considering Note 7 => voided and Note 7 used in CR [3]. Note 12 missing on n77 => added in CR [3]
NOTE 7: 	This 600MHz maximum separation bandwidth is the key to most n77(2A) UL cases in Japan as it prevents IMD2 with bands < 1GHz and IMD4 for Mid bands.
NOTE8:	Operator specific, but Japan ranges also prevents IMD4/5 => changed Note to “For a UE which supports this band combination only when the Band n77 frequency range restriction of 3400 – 4100 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped” in CR [3]
NOTE 9:	Operator specific, but Japan ranges also prevents IMD4/5 => changed Note to “For a UE which supports this band combination only when the Band n78 frequency range restriction of 3400 – 3800 MHz applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped” in CR [3]
NOTE 10: Kept as is although it could be improved by referring to the n77 and n24 notes in Table 5.2-1
NOTE 13:	Generic n77 US/Canada range note
NOTE 14: Note for band 41 in China (which also covers Japan)
NOTE 16: This Note covers frequency range restriction for either Japan+Korea+Europe (3400-3800MHz) or China+Taiwan (3300-3600MHz).

Table 7.3A.5-1a: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA
Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n3-n774
	n3
	1740
	5
	25
	1835
	31.9
	FDD
	IMD2

	
	n77
	3575
	10
	50
	3575
	N/A
	TDD
	N/A

	
	n3
	N/A
	N/A
	N/A
	N/A
	N/A6
	FDD
	IMD5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n5-n774,6
	5
	844
	5
	25
	889
	18.6
	FDD
	IMD4

	
	n77
	3421
	10
	50
	3421
	N/A
	TDD
	N/A

	CA_n25-n78
	n25
	1855
	5
	25
	1935
	32.10
	FDD
	IMD24

	
	n78
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	CA_n28-n77
	n28
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD27

	
	n7712
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	CA_n71-n776
	n71
	681.5
	5
	25
	635.5
	11.4
	FDD
	IMD5

	
	n77
	3361.5
	10
	50
	3361.5
	N/A
	TDD
	N/A

	NOTE 6:	Considering the spectrum holdings of the operator for CA_n77(2A) (when one uplink sub block is assigned within 3300-3400MHz, the other uplink sub block is not assigned within 4000-4200MHz or vice versa), no IMD5 result will fall in Rx frequency range of band n3. Therefore, no MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE 7: 	In current release the maximum separation bandwidth class is 600MHz, therefore, no IMD2 MSD requirement apply for this CA configuration when two uplink  sub blocks are assigned within CA_77(2A).
NOTE8:	There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.
NOTE 9:	There is no IMD4 product in band n18 downlink for n78 operating in 3520 – 3560MHz and 3700-3800MHz frequency range.
NOTE 10: There is no IMD4 product in band n24 downlink for n77 operating in 3450 – 3980 MHz and n24 uplink restricted to between 1627.5 – 1637.5 MHz and between 1646.5 – 1656.5 MHz.
NOTE 13:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observations: Same as for PC3 with the same corrections in CR [3] and Notes moved to IMD column for consistency.

Table 7.3A.5-2: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n2-n12-n775
	n2
	N/A
	5
	N/A
	1960
	16.5
	FDD
	IMD32

	
	n12
	707.5
	5
	25
	737.5
	N/A
	FDD
	N/A

	
	n77
	3375
	10
	50
	3375
	N/A
	TDD
	N/A

	
	n2
	1900
	5
	25
	1980
	N/A
	FDD
	N/A

	
	n12
	707.5
	5
	25
	737.5
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3315
	16.0
	TDD
	IMD31,2

	CA_n2-n30-n77
	n2
	N/A
	5
	N/A
	1986
	8.6
	FDD
	IMD45

	
	n30
	2312
	5
	25
	2357
	N/A
	FDD
	N/A

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	
	n2
	1905
	5
	25
	1985
	N/A
	FDD
	N/A

	
	n30
	N/A
	5
	N/A
	2354
	10.6
	FDD
	IMD45

	
	n77
	3361
	10
	50
	3361
	N/A
	TDD
	N/A

	
	n2
	1870
	5
	25
	1950
	N/A
	FDD
	N/A

	
	n30
	2310
	5
	25
	2355
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	4180
	29.4
	TDD
	IMD22,5

	CA_n2-n66-n77
	n2
	1880
	5
	25
	1960
	N/A
	FDD
	N/A

	
	n66
	1740
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3620
	29.4
	TDD
	IMD25

	
	n2
	N/A
	5
	N/A
	1960
	9.1
	FDD
	IMD45

	
	n66
	1770
	5
	25
	2170
	N/A
	FDD
	N/A

	
	n77
	3350
	10
	50
	3350
	N/A
	TDD
	N/A

	
	n2
	N/A
	5
	N/A
	1960
	2.1
	FDD
	IMD55

	
	n66
	1760
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n77
	3620
	10
	50
	3620
	N/A
	TDD
	N/A

	CA_n5-n12-n77
	n5
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n12
	N/A
	5
	N/A
	740
	4.4
	FDD
	IMD55

	
	n77
	4080
	10
	50
	4080
	N/A
	TDD
	N/A

	CA_n5-n14-n775
	n5
	N/A
	5
	N/A
	880
	3.9
	FDD
	IMD5

	
	n14
	793
	5
	25
	763
	N/A
	FDD
	N/A

	
	n77
	4052
	10
	50
	4052
	N/A
	TDD
	N/A

	
	n5
	846.5
	5
	25
	891.5
	N/A
	FDD
	N/A

	
	n14
	N/A
	5
	N/A
	765.5
	11.6
	FDD
	IMD41

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	
	n5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	n14
	793
	5
	25
	763
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3313
	10.3
	TDD
	IMD41

	CA_n5-n25-n77
	n5
	N/A
	5
	N/A
	889
	3.8
	FDD
	IMD55

	
	n25
	1907
	5
	25
	1987
	N/A
	FDD
	N/A

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	CA_n5-n29-n77
	n5
	845
	5
	25
	890
	N/A
	FDD
	N/A

	
	n29
	N/A
	5
	N/A
	720
	4.4
	SDL
	IMD57

	
	n77
	4100
	10
	50
	4100
	N/A
	TDD
	N/A

	CA_n5-n30-n77
	n5
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n30
	N/A
	5
	N/A
	2355
	13.2
	FDD
	IMD35

	
	n77
	4025
	10
	50
	4025
	N/A
	TDD
	N/A

	CA_n5-n66-n77
	n5
	826.5
	5
	25
	871.5
	N/A
	FDD
	N/A

	
	n66
	1712.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	4192
	8.2
	TDD
	IMD45

	CA_n12-n66-n77
	n12
	N/A
	5
	N/A
	740
	15.2
	FDD
	IMD35

	
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n77
	4180
	10
	50
	4180
	N/A
	TDD
	N/A

	
	n12
	704
	5
	25
	734
	N/A
	FDD
	N/A

	
	n66
	1723
	5
	25
	2123
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	4150
	16.0
	TDD
	IMD31,2,5

	CA_n13-n66-n77
	n13
	782
	5
	25
	751
	N/A
	FDD
	N/A

	
	n66
	N/A
	5
	N/A
	2146
	17.1
	FDD
	IMD3

	
	n77
	3710
	10
	50
	3710
	N/A
	TDD
	N/A

	
	n13
	N/A
	5
	N/A
	750
	15.2
	FDD
	IMD35

	
	n66
	1710
	5
	25
	2110
	N/A
	FDD
	N/A

	
	n77
	4170
	10
	50
	4170
	N/A
	TDD
	N/A

	
	n13
	782
	5
	25
	751
	N/A
	FDD
	N/A

	
	n66
	1770
	5
	25
	2170
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3334
	16.3
	TDD
	IMD31,2,5

	CA_n14-n66-n77
	n14
	N/A
	5
	N/A
	763
	15.2
	FDD
	IMD35

	
	n66
	1712.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n77
	4188
	10
	50
	4188
	N/A
	TDD
	N/A

	
	n14
	793
	5
	25
	763
	N/A
	FDD
	N/A

	
	n66
	1755
	5
	25
	2155
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3341
	16.0
	TDD
	IMD31,2,5

	CA_n24-n41-n77
	n24
	1630
	5
	25
	1528.5
	N/A
	FDD
	N/A

	
	n41
	2685
	5
	25
	2685
	N/A
	TDD
	N/A

	
	n77
	N/A
	10
	N/A
	3735
	16.8
	TDD
	IMD31,6

	
	n24
	1630
	5
	25
	1528.5
	N/A
	FDD
	N/A

	
	n41
	N/A
	5
	N/A
	2610
	5.3
	TDD
	IMD56

	
	n77
	3755
	10
	50
	3755
	N/A
	TDD
	N/A

	
	n24
	N/A
	5
	N/A
	1528.5
	16.4
	FDD
	IMD32,6

	
	n41
	2500
	5
	25
	2500
	N/A
	TDD
	N/A

	
	n77
	3465
	10
	50
	3465
	N/A
	TDD
	N/A

	CA_n25-n41-n77
	n25
	1870
	5
	25
	1950
	N/A
	FDD
	N/A

	
	n41
	N/A
	5
	N/A
	2640
	5.3
	TDD
	IMD55

	
	n77
	4125
	10
	50
	4125
	N/A
	TDD
	N/A

	
	n25
	N/A
	5
	N/A
	1950
	17.6
	FDD
	IMD35

	
	n41
	2675
	5
	25
	2675
	N/A
	TDD
	N/A

	
	n77
	3400
	10
	50
	3400
	N/A
	TDD
	N/A

	CA_n25-n66-n77
	n25
	N/A
	5
	N/A
	1960
	9.1
	FDD
	IMD45

	
	n66
	1770
	5
	25
	2170
	N/A
	FDD
	N/A

	
	n77
	3350
	10
	50
	3350
	N/A
	TDD
	N/A

	
	n25
	N/A
	5
	N/A
	1960
	2.1
	FDD
	IMD55

	
	n66
	1760
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n77
	3620
	10
	50
	3620
	N/A
	TDD
	N/A

	
	n25
	1880
	5
	25
	1960
	N/A
	FDD
	N/A

	
	n66
	1740
	5
	25
	2140
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3620
	29.4
	TDD
	IMD25

	CA_n25-n71-n77
	n25
	1907.5
	5
	25
	1987.5
	N/A
	FDD
	N/A

	
	n71
	695.5
	5
	25
	649.5
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3305
	8.0
	TDD
	IMD31,2,5

	
	n25
	N/A
	5
	N/A
	1954
	16.5
	FDD
	IMD32,5

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	3340
	10
	50
	3340
	N/A
	TDD
	N/A

	CA_n29-n66-n77
	n29
	N/A
	5
	N/A
	722
	15.2
	SDL
	IMD37

	
	n66
	1734
	5
	25
	2134
	N/A
	FDD
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	TDD
	N/A

	CA_n30-n66-n77
	n30
	N/A
	5
	N/A
	2355
	29.2
	FDD
	IMD25

	
	n66
	1745
	5
	25
	2145
	N/A
	FDD
	N/A

	
	n77
	4100
	10
	50
	4100
	N/A
	TDD
	N/A

	
	n30
	2310
	5
	25
	2355
	N/A
	FDD
	N/A

	
	n66
	N/A
	5
	N/A
	2160
	8.7
	FDD
	IMD45

	
	n77
	3390
	10
	50
	3390
	N/A
	TDD
	N/A

	
	n30
	2310
	5
	25
	2355
	N/A
	FDD
	N/A

	
	n66
	1745
	5
	25
	2145
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	4055
	28.4
	TDD
	IMD21,5

	CA_n39-n41-n79
	n39
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n41
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	IMD29

	CA_n41-n66-n77
	n41
	N/A
	5
	N/A
	2670
	5.2
	TDD
	IMD55

	
	n66
	1715
	5
	25
	2115
	N/A
	FDD
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	TDD
	N/A

	CA_n41-n71-n77
	n41
	2615
	5
	25
	2615
	N/A
	TDD
	N/A

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3308
	29.1
	TDD
	IMD21,5

	
	n41
	N/A
	5
	N/A
	2615
	28.7
	TDD
	IMD25

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	3308
	10
	50
	3308
	N/A
	TDD
	N/A

	
	41
	2680
	5
	25
	2680
	N/A
	TDD
	N/A

	
	n71
	N/A
	5
	N/A
	640
	30.8
	FDD
	IMD25

	
	n77
	3320
	10
	50
	3320
	N/A
	TDD
	N/A

	CA_n41-n77-n85
	n41
	2687
	5
	25
	2687
	N/A
	TDD
	N/A

	
	n77
	3420
	10
	50
	3420
	N/A
	TDD
	N/A

	
	n85
	N/A
	5
	N/A
	733
	30.8
	FDD
	IMD26

	
	n41
	N/A
	5
	N/A
	2 619
	29.5
	TDD
	IMD24.6

	
	n77
	3320
	10
	50
	3320
	N/A
	TDD
	N/A

	
	n85
	701
	5
	25
	731
	N/A
	FDD
	N/A

	
	n41
	2680
	5
	25
	2680
	N/A
	TDD
	N/A

	
	n77
	3393
	10
	N/A
	3393
	28.2
	TDD
	IMD24,6

	
	n85
	713
	5
	25
	743
	N/A
	FDD
	N/A

	CA_n48-n71-n775
	n48
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD2

	
	n48
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD2

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	CA_n66-n71-n77
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n71
	668
	5
	25
	622
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	4108
	15.9
	TDD
	IMD31,2,5

	
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n71
	N/A
	5
	N/A
	640
	15.3
	FDD
	IMD35

	
	n77
	4080
	10
	50
	4080
	N/A
	TDD
	N/A

	CA_n66-n77-n85
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n77
	4180
	10
	50
	4180
	N/A
	TDD
	N/A

	
	n85
	N/A
	5
	N/A
	740
	23.5
	FDD
	IMD35

	CA_n70-n71-n775
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	IMD35

	
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD35

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	IMD45

	
	n71
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD
	N/A

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD
	N/A

	NOTE 5:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 6:	This band is subjected to 2nd order IMD but is not expected for the operating frequency range of n77 within USA (3450 – 3550 MHz, 3700 – 3980 MHz).
NOTE 7:	The MSD test points cannot be verified for the band combination in US due to the Band n77 frequency range restriction.
NOTE 9:	There is no IMD2 product in band n79 downlink for n79 operating in 4800 – 5000 MHz frequency range.
NOTE 13: This band is also subject to a near missed IMD2 that is not specified and is not applicable for band n77 spectrum ranges of 3450-3550MHz and 3700-3980MHz.



Observations:
NOTE 5:	Generic US+Canada n77 range
NOTE 6:	Same as note 5 => Moved to Note 5 and voided in CR [3]
NOTE 7:	Same as note 5 => Moved to Note 5 and voided in CR [3]
NOTE 9:	Covers band n79 range in China
NOTE 13: This is for near missed IMD2 in the US, table could be reworked to use Note 5 instead => not done in CR [3]
Table 7.3A.5-2a: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n2A-n5A-n77A
	n2
	1907.5
	5
	25
	1987.5
	N/A
	FDD
	N/A

	
	n5
	N/A
	5
	N/A
	887.5
	13.6
	FDD
	IMD55

	
	n77
	3305
	10 
	50 
	3305
	N/A
	TDD
	N/A

	
	n2
	N/A
	5
	N/A
	1987
	24.8
	FDD
	IMD35

	
	n5
	846.5
	5
	25
	891.5
	N/A
	FDD
	N/A

	
	n77
	3680
	10 
	50 
	3680
	N/A
	TDD
	N/A

	CA_n2A-n12A-n77A
	n2
	N/A
	5
	N/A
	1960
	24,8
	FDD
	IMD32,5

	
	n12
	707.5
	5
	25
	737.5
	N/A
	FDD
	N/A

	
	n77
	3375
	10
	50
	3375
	N/A
	TDD
	N/A

	CA_n2A-n30A-n77A
	n2
	N/A
	5
	N/A
	1986
	19.3
	FDD
	IMD45

	
	n30
	2312
	5
	25
	2357
	N/A
	FDD
	N/A

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	
	n2
	1905
	5
	25
	1985
	N/A
	FDD
	N/A

	
	n30
	N/A
	5
	N/A
	2354
	22.2
	FDD
	IMD45

	
	n77
	3361
	10
	50
	3361
	N/A
	TDD
	N/A

	CA_n5A-n12A-n77A
	n5
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n12
	N/A
	5
	N/A
	740
	14.9
	FDD
	IMD55

	
	n77
	4080
	10
	50
	4080
	N/A
	TDD
	N/A

	CA_n5A-n14A-n77A5
	n5
	N/A
	5
	N/A
	880
	14.0
	FDD
	IMD5

	
	n14
	793
	5
	25
	763
	N/A
	FDD
	N/A

	
	n77
	4052
	10
	50
	4052
	N/A
	TDD
	N/A

	
	n5
	846.5
	5
	25
	891.5
	N/A
	FDD
	N/A

	
	n14
	N/A
	5
	N/A
	765.5
	20.3
	FDD
	IMD41

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	CA_n5-n29-n77
	n5
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n29
	N/A
	5
	N/A
	722
	14.9
	FDD
	IMD55

	
	n77
	4062
	10
	50
	4062
	N/A
	TDD
	N/A

	CA_n5A-n30A-n77A
	n5
	835
	5
	25
	880
	N/A
	FDD
	N/A

	
	n30
	N/A
	5
	N/A
	2355
	21.4
	FDD
	IMD35

	
	n77
	4025
	10
	50
	4025
	N/A
	TDD
	N/A

	CA_n12A-n66A-n77A
	n12
	N/A
	5
	N/A
	740
	23.5
	FDD
	IMD35

	
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n77
	4180
	10
	50
	4180
	N/A
	TDD
	N/A

	CA_n14A-n66A-n77A
	n14
	N/A
	5
	N/A
	763
	23.5
	FDD
	IMD35

	
	n66
	1712.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n77
	4188
	10
	50
	4188
	N/A
	TDD
	N/A

	CA_n25-n41-n77
	n25
	1870
	5
	25
	1950
	N/A
	FDD
	N/A

	
	n41
	N/A
	5
	N/A
	2640
	18.8
	TDD
	IMD55

	
	n77
	4125
	10
	50
	4125
	N/A
	TDD
	N/A

	
	n25
	N/A
	5
	N/A
	1950
	26.5
	FDD
	IMD35

	
	n41
	2675
	5
	25
	2675
	N/A
	TDD
	N/A

	
	n77
	3400
	10
	50
	3400
	N/A
	TDD
	N/A

	CA_n25-n66-n77
	n25
	N/A
	5
	N/A
	1960
	20.6
	FDD
	IMD45

	
	n66
	1770
	5
	25
	2170
	N/A
	FDD
	N/A

	
	n77
	3350
	10
	50
	3350
	N/A
	TDD
	N/A

	
	n25
	N/A
	5
	N/A
	1960
	13.2
	FDD
	IMD55

	
	n66
	1760
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n77
	3620
	10
	50
	3620
	N/A
	TDD
	N/A

	CA_n25-n71-n77
	n25
	N/A
	5
	N/A
	1954
	25.4
	FDD
	IMD32,5

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	3340
	10
	50
	3340
	N/A
	TDD
	N/A

	CA_n29-n66-n77
	n29
	N/A
	5
	N/A
	722
	23.5
	FDD
	IMD35

	
	n66
	1734
	5
	25
	2134
	N/A
	FDD
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	TDD
	N/A

	CA_n30A-n66A-n77A
	n30
	N/A
	5
	N/A
	2355
	34.2
	FDD
	IMD25

	
	n66
	1745
	5
	25
	2145
	N/A
	FDD
	N/A

	
	n77
	4100
	10
	50
	4100
	N/A
	TDD
	N/A

	
	n30
	2310
	5
	25
	2355
	N/A
	FDD
	N/A

	
	n66
	N/A
	5
	N/A
	2160
	19.2
	FDD
	IMD45

	
	n77
	3390
	10
	50
	3390
	N/A
	TDD
	N/A

	CA_n41-n66-n77
	n41
	N/A
	5
	N/A
	2670
	18.7
	TDD
	IMD55

	
	n66
	1715
	5
	25
	2115
	N/A
	FDD
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	TDD
	N/A

	CA_n41-n71-n77
	n41
	2615
	5
	25
	2615
	N/A
	TDD
	N/A

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3308
	35.1
	TDD
	IMD21,5

	
	n41
	N/A
	5
	N/A
	2615
	34.7
	TDD
	IMD25

	
	n71
	693
	5
	25
	647
	N/A
	FDD
	N/A

	
	n77
	3308
	10
	50
	3308
	N/A
	TDD
	N/A

	
	41
	2680
	5
	25
	2680
	N/A
	TDD
	N/A

	
	n71
	N/A
	5
	N/A
	640
	36.8
	FDD
	IMD25

	
	n77
	3320
	10
	50
	3320
	N/A
	TDD
	N/A

	CA_n66-n71-n77
	n66
	1720
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n71
	N/A
	5
	N/A
	640
	24.2
	FDD
	IMD35

	
	n77
	4080
	10
	50
	4080
	N/A
	TDD
	N/A

	NOTE 5:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observations: no issue with generic note for US frequency range but moved notes to IMD column in some case in CR [3]
6 Annex 1 38.101-1 restricted frequency range requirements
In this annex, we examine all the 38.101-1 requirements that are based on frequency range restrictions. Only those that required changes or discussion are retained but due to lack of time and level of difficulty to write CR for 38.101-3, no CR is proposed in this meeting. However, we will propose a cleaned up version by end of R18 so that R19 starts with a clean sheet.
Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	Single UL allowed
	DL interruption allowed
(Note 14)

	DC_18A_n41A16
	DC_18A_n41A
	No
	

	DC_20A_n28A8,11,13
	DC_20A_n28A
	No
	

	DC_21A_n28A17
	DC_21A_n28A
	DC_21_n28
	

	DC_28A_n20A8,11,13
	DC_28A_n20A
	No
	

	DC_39A_n78A5,7
	DC_39A_n78A
	No
	

	DC_40A_n79A7,12
DC_40A_n79C7,12
DC_40C_n79A7,12
	DC_40A_n79A
	No
	No

	DC_41A_n79A6,7
DC_41A_n79C6,7
DC_41C_n79A6,7
	DC_41A_n79A
DC_41C_n79A
	No
	No

	NOTE 5:	The frequency range above 3600 MHz for Band n78 is not used in this combination.
NOTE 6:	The frequency range below 2506 MHz for Band 41 is not used in this combination.
NOTE 8:	The frequency range in band n28 / 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL. This restriction also apply for any band combinations when DC_20_n28/ DC_28_n20/ CA_20-28/ CA_n20-n28 is a subset of a higher order band combination.
NOTE 12:	Applicable for frequency range above 4800 MHz for Band n79 in this combination.
NOTE 16: The frequency range in band n41 is restricted for this band combination to 2595 – 2645 MHz.
NOTE 17:	The frequency range in band n28 is restricted for this band combination to 728 - 738 MHz for the UL and 783 - 793 MHz for the DL. This restriction applies also for these band combinations when applicable EN-DC configuration is part of a higher order EN-DC configuration.



Observations:
NOTE 5 correspond to China frequency range for n78 but could be improved by using exact range if needed for over cases
NOTE 6:	As it is combined with n79 it is relate to China and/or Japan but lower limit of 2515 or 2515-2675 range could be used instead.
NOTE 8:	Relates to n28 range in Europe that is the only one that can be used with band 20 which is Europe only
NOTE 12:	Relates to n79 in China which is possibly an issue in the future as band 40 now available in Japan.
NOTE 16: Relates to n41 range for one operator only also solely owns n18 but it would be preferable to use Japan spectrum instead: 2545-2645MHz
NOTE 17 Relates to n28 range for one operator only in Japan that also solely owns n21 but it would be preferable to use Japan spectrum instead: 718-748MHz
Table 5.5B.4.2-1: Inter-band EN-DC configurations within FR1 (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)

	DC_1A-28A_n20A22
	DC_1A_n20A
DC_28A_n20A22

	DC_3A-21A_n1A10,11
	DC_3A_n1A
DC_21A_n1A

	DC_19A-42A_n1A5,10,12
DC_19A-42C_n1A5,10,12
	DC_19A_n1A
DC_42A_n1A

	DC_21A_n28A-n77A5,13
	DC_21A_n28A
DC_21A_n77A

	DC_21A_n28A-n78A5,13
	DC_21A_n28A
DC_21A_n78A

	DC_21A_n28A-n79A5,13
	DC_21A_n28A
DC_21A_n79A

	DC_21A-42A_n1A510,12
DC_21A-42C_n1A510,12
	DC_21A_n1A
DC_42A_n1A

	NOTE 10:	The frequency range in band n1 is restricted for this band combination to 1940 - 1960 MHz for the UL and 2130-2150 MHz for the DL.
NOTE 11:	The frequency range in band 3 is restricted for this band combination to 1765 - 1785 MHz for the UL and 1860-1880 MHz for the DL.
NOTE 12:	The frequency range in band 42 is restricted for this band combination to 3440 - 3520 MHz.
NOTE 13:	The frequency range in band n28 is restricted for this band combination to 728 - 738 MHz for the UL and 783 - 793 MHz for the DL.
NOTE 22:	The frequency range in band 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758 - 788 MHz for the DL.



Observations:
NOTE 10:	Relates to band 1 range for one operator only in Japan that also solely owns band 21 but it would be preferable to avoid restriction of band 1
NOTE 11:	Relates to band 3 range for one operator only in Japan that also solely owns band 21 but it would be preferable to avoid restriction of band 3
NOTE 12:	Relates to band 42 range for one operator only in Japan that also solely owns band 21 but it would be preferable to avoid restriction of band 42
NOTE 13:	Relates to band 28 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use Japan spectrum instead: 718-748MHz
NOTE 22:	Relates to n28 range in Europe that is the only one that can be used with band 20 which is Europe only.

Table 7.3B.2.3.1-1: Reference sensitivity exceptions (MSD) due to UL harmonic for EN-DC in NR FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	5
	n778
	5
	15
	16 (RBstart=0)
	10
	10.5
	NOTE 4
	UL4/DL1
direct-hit

	5
	n778
	5
	15
	25 (RBstart=0)
	100
	1.4
	NOTE 4
	UL4/DL1
direct-hit

	5
	n778
	5
	15
	10 (RBstart=0)
	10
	10.4
	NOTE 5
	UL5/DL1
direct-hit

	5
	n778
	5
	15
	25 (RBstart=0)
	100
	0.7
	NOTE 5
	UL5/DL1
direct-hit

	n28
	2112
	NA
	NA
	NA
	NA
	NA
	NOTE 2
	UL2/DL1
direct-hit

	n28
	2112
	NA
	NA
	NA
	NA
	NA
	NOTE 2
	UL2/DL1
direct-hit

	NOTE 8:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 12: The frequency range in band n28 is restricted for this band combination to 728 - 738 MHz for the UL. This band is subject to 2nd harmonic fall in B21 also which MSD is not specified.



Observations:
NOTE 8:	Generic Note for US/Canada range in band n77
NOTE 12: Relates to band 28 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use Japan spectrum instead: 718-748MHz and specify H2 MSD if needed.

Table 7.3B.2.3.2-1: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for EN-DC in NR FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n77
	29
	10
	15
	25 (RBstart=0)
	5
	31
	NOTE 2
	UL1/DL5

	n77
	29
	10
	15
	50 (RBstart=0)
	10
	28
	NOTE 2
	UL1/DL5

	NOTE 11:	The MSD test points cannot be verified for the band combination in US due to the Band n77 frequency range restriction.



Observations:
NOTE 11:	Needs to be added to n77 in DC_29_n77 like for the PC2 case below. Note can also be aligned with the usual reference to Note2.

Table 7.3B.2.3.2-1a: Reference sensitivity exceptions (MSD) due to receiver harmonic mixing for PC2 EN-DC in NR FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n772
	29
	10
	15
	25 (RBstart=0)
	5
	34
	NOTE 1
	UL1/DL5

	n772
	29
	10
	15
	50 (RBstart=0)
	10
	31
	NOTE 1
	UL1/DL5

	NOTE 2:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.




Table 7.3B.2.3.5.1-1: MSD test points for PCell due to dual uplink operation for PC3 EN-DC in NR FR1 (two bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_5A_n77A8
DC_5A_n77(2A)8
DC_5A_n77(3A)8
	5
	844
	5
	25
	889
	8.3
	IMD4

	
	n77
	3421
	10
	50
	3421
	N/A
	N/A

	
	5
	826.5
	5
	25
	871.5
	5.5
	IMD5

	
	n77
	4177.5
	10
	50
	4177.5
	N/A
	N/A

	DC_21A_n28A7
	21
	1450.4
	5
	25
	1498.4
	2.5
	IMD5

	
	n28
	735.5
	5
	25
	790.5
	N/A
	N/A

	DC_71A_n77A8
DC_71A_n77(2A)8
	71
	671
	5
	25
	625
	5.5
	IMD5

	
	n77
	3309
	10
	50
	3309
	N/A
	N/A

	NOTE 7:	The frequency range in band n28 is restricted for this band combination to 728 – 738 MHz for the UL and 783 – 793 MHz for the DL. This band is subject to IMD2, IMD4 and IMD5 fall in n28 also which MSD is not specified. In addition, this band is subject to IMD4 fall in B21 also which MSD is not specified.
NOTE 8:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Observations:
NOTE 7:	Generic Note for US/Canada range in band n77
NOTE 8:	Relates to band 28 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use Japan spectrum instead: 718-748MHz and specify IMD2 MSD if needed.

Table 7.3B.2.3.5.1-1a: MSD test points for PCell due to dual uplink operation for PC2 EN-DC in NR FR1 (two bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_5A_n77A3
DC_5A_n77C3
DC_5A_n77(2A)3
	5
	844
	5
	25
	889
	18.60
	IMD41

	
	n77
	3421
	10
	50
	3421
	N/A
	N/A

	DC_18A_n77A5
	18
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD4
IMD5

	
	n77
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DC_71A_n77A3
	71
	681.5
	5
	25
	635.5
	11.4
	IMD5

	
	n77
	3361.5
	10
	50
	3361.5
	N/A
	N/A

	NOTE 3:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 5:	There is no IMD4/5 products in band n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range.


Observations:
NOTE 3:	Generic Note for US/Canada range in band n77
NOTE 5:	Operator specific range but Japan range also works as discussed in the body of the paper. Same correction as found in 38.101-1 can be used.

Table 7.3B.2.3.5.2-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_1A-21A_n28A10
	1
	N/A
	5
	N/A
	2165.3
	16.1
	IMD3

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	790.5
	N/A 
	N/A

	DC_2A_n5A-n77A11
	2
	1907
	5
	25
	1987
	N/A
	N/A

	
	n5
	N/A
	5
	N/A
	889
	3.8
	IMD5

	
	n77
	3305
	10
	50
	3305
	N/A
	N/A

	DC_2A-5A_n77A11
	2
	1907.5
	5
	25
	1987.5
	N/A
	N/A

	DC_2A-5A_n77C11
DC_2A-5A_n77(2A)11
DC_2A-2A-5A_n77A11
	5
	N/A
	5
	N/A
	887.5
	3.8
	IMD5

	DC_2A-2A-5A_n77C11 DC_2A-2A-5A_n77(2A)11
	n77
	3305
	5
	25
	3305
	N/A
	N/A

	
	2
	N/A
	5
	N/A
	1987
	16.5
	IMD3

	
	5
	846.5
	5
	25
	891.5
	N/A
	N/A

	
	n77
	3680
	5
	25
	3680
	N/A
	N/A

	DC_2A-12A_n77A
DC_2A-12A_n77(2A)
	2
	N/A
	5
	N/A
	1960
	16.5
	IMD39,11

	DC_2A-2A-12A_n77A DC_2A-2A-12A_n77(2A)
	12
	707.5
	5
	25
	737.5
	N/A
	N/A

	
	n77
	3375
	10
	50
	3375
	N/A
	N/A

	DC_2A_n12A-n77A
DC_2A-2A_n12A-n77A

	2
	1900
	5
	25
	1980
	N/A
	N/A

	
	n12
	707.5
	5
	25
	737.5
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	3315
	16.0
	IMD34,9,11

	DC_2A-30A_n77A
DC_2A-30A_n77(2A)
	2
	N/A
	5
	N/A
	1986
	8.6
	IMD411

	DC_2A-2A-30A_n77A DC_2A-2A-30A_n77(2A)
	30
	2312
	5
	25
	2357
	N/A
	N/A

	
	n77
	3305
	10
	50
	3305
	N/A
	N/A

	
	2
	1905
	5
	25
	1985
	N/A
	N/A

	
	30
	N/A
	5
	N/A
	2354
	10.6
	IMD411

	
	n77
	3361
	10
	50
	3361
	N/A
	N/A

	
	2
	1860
	5
	25
	1940
	N/A
	N/A

	
	30
	N/A
	5
	N/A
	2354
	3.4
	IMD5

	
	n77
	3967
	10
	50
	3967
	N/A
	N/A

	DC_2A-66A_n77A11
DC_2A-66A_n77C11
DC_2A-66A_n77(2A)11
DC_2A-2A-66A_n77A11
DC_2A-2A-66A_n77C11
DC_2A-66A-66A_n77A11
DC_2A-66A-66A_n77C11
DC_2A-2A-66A-66A_n77A11
DC_2A-2A-66A-66A_n77C11
	2
	N/A
	5
	N/A
	1940
	9.1
	IMD4

	
	66
	1775
	5
	25
	2195
	N/A
	N/A

	
	n77
	3385
	5
	25
	3385
	N/A
	N/A

	DC_2A_n66A-n77A11
DC_2A-2A_n66A-n77A11
	2
	1855
	5
	25
	1935
	N/A
	N/A

	
	n66
	N/A
	5
	N/A
	2115
	29.2
	IMD2

	
	n77
	3970
	10
	50
	3970
	N/A
	N/A

	
	2
	1853
	5
	25
	1933
	N/A
	N/A

	
	n66
	1713
	5
	25
	2113
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	3566
	29.4
	IMD2

	DC_3A_n1A-n75A
	n75
	N/A
	5
	N/A
	1480
	15.2
	IMD34,19

	DC_3C_n1A-n75A
	n1
	1960
	5
	25
	2150
	N/A
	N/A

	
	3
	1720
	5
	25
	1815
	N/A
	N/A

	DC_3A-7A_n26A
	3
	1760
	5
	25
	1855
	N/A
	N/A

	DC_3A-7C_n26A
	7
	2555
	10
	N/A
	2675
	16.9
	IMD319

	DC_3C-7A_n26A
DC_3C-7C_n26A
	n26
	845
	5
	25
	890
	N/A
	N/A

	DC_3A-8A_n41A
	3
	N/A
	5
	N/A
	1807.5
	25
	IMD2x

	
	8
	882.5
	5
	25
	927.5
	N/A
	N/A

	
	n41
	2685
	10
	50
	2685
	N/A
	N/A

	DC_3A-8A_n78A
DC_3A-3A-8A_n78A
	8
	910
	5
	25
	955
	N/A
	N/A

	DC_3A-8B_n78A
DC_3A-3A-8B_n78A DC_3A-8A_n78(2A)
DC_3C-8A_n78(2A)

	n78
	3640
	10
	50
	3640
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1820
	16.5
	IMD319

	DC_3A-11A_n77A
DC_3A-11A_n77(2A)
	3
	N/A
	5
	N/A
	1848
	3.4
	IMD57

	
	11
	1435.4
	5
	25
	1483.4
	N/A
	N/A

	
	n77
	3905
	10
	50
	3905
	N/A
	N/A

	DC_3A-32A_n1A
	3
	1720
	5
	25
	1815
	N/A
	N/A

	DC_3C-32A_n1A
	32
	N/A
	5
	N/A
	1480
	15.2
	IMD34, 19

	
	n1
	1960
	5
	25
	2150
	N/A
	N/A

	DC_5A_n2A-n77A11
	n2
	N/A
	5
	N/A
	1987
	16.5
	IMD3

	
	5
	846.5
	5
	25
	891.5
	N/A
	N/A

	
	n77
	3680
	5
	25
	3680
	N/A
	N/A

	DC_5A_n5A-n77A11
	5
	834
	5
	25
	879
	N/A
	N/A

	
	n5
	N/A
	5
	N/A
	889
	8.3
	IMD4

	
	n77
	3391
	10
	50
	3391
	N/A
	N/A

	
	5
	826.5
	5
	25
	871.5
	N/A
	N/A

	
	n5
	N/A
	5
	N/A
	882
	5.5
	IMD5

	
	n77
	4188
	10
	50
	4188
	N/A
	N/A

	DC_5A-13A_n77A11
	5
	840
	5
	25
	885
	N/A
	N/A

	DC_5A-13A_n77C11
	n77
	4110
	10
	50
	4110
	N/A
	N/A

	
	13
	N/A
	5
	N/A
	750
	4.4
	IMD5

	
	13
	782
	5
	20
	751
	N/A
	N/A

	
	n77
	4013
	10
	50
	4013
	N/A
	N/A

	
	5
	N/A
	5
	N/A
	885
	4.5
	IMD5

	DC_5A-30A_n77A
DC_5A-30A_n77(2A)
	5
	835
	5
	25
	880
	N/A
	N/A

	
	30
	N/A
	5
	N/A
	2355
	13.2
	IMD311

	
	n77
	4025
	10
	50
	4025
	N/A
	N/A

	DC_12A_n41A-n66A 
	12
	713.5
	5
	25
	743.5
	N/A
	N/A

	
	n41
	2501
	10
	50
	2501
	20.0
	IMD218

	
	n66
	1777.5
	5
	25
	2177.5
	N/A
	N/A

	DC_12A-66A_n77A
DC_12A-66A_n77(2A)
	12
	N/A
	5
	N/A
	740
	15.2
	IMD311

	DC_12A-66A-66A_n77A
	66
	1720
	5
	25
	2120
	N/A
	N/A

	DC_12A-66A-66A_n77(2A)
	n77
	4180
	10
	50
	4180
	N/A
	N/A

	DC_12A_n66A-n77A
	12
	704
	5
	25
	734
	N/A
	N/A

	
	n66
	1723
	5
	25
	2123
	N/A
	N/A

	
	n77
	4150
	10
	50
	4150
	16.0
	IMD32,4

	DC_13A-66A_n77A11
	13
	N/A
	5
	N/A
	750
	15.2
	IMD3

	DC_13A-66A_n77C11
DC_13A-66A-66A_n77A11
DC_13A-66A-66A_n77C11
	66
	1710
	5
	25
	2110
	N/A
	N/A

	
	n77
	4170
	10
	50
	4170
	N/A
	N/A

	DC_14A-66A_n77A
DC_14A-66A_n77(2A)
	14
	N/A
	5
	N/A
	763
	15.2
	IMD311

	DC_14A-66A-66A_n77A
	66
	1712.5
	5
	25
	2112.5
	N/A
	N/A

	DC_14A-66A-66A_n77(2A)
	n77
	4188
	10
	50
	4188
	N/A
	N/A

	DC_21A_n28A-n79A 17
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	N/A
	5
	N/A
	790.5
	2.8
	IMD5

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	 790.5
	N/A
	N/A

	
	n79
	N/A
	40
	N/A
	4420
	[6.3]
	IMD44

	DC_25A-66A_n77A
DC_25A-25A-66A_n77A
	25
	N/A
	5
	N/A
	1940
	9.1
	IMD411

	
	66
	1775
	5
	25
	2175
	N/A
	N/A

	
	n77
	3385
	10
	25
	3385
	N/A
	N/A

	DC_29A-66A_n77A
	29
	N/A
	5
	N/A
	722
	15.2
	IMD311

	DC_29A-66A-66A_n77A
	66
	1734
	5
	25
	2134
	N/A
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	N/A

	DC_30A-66A_n77A
DC_30A-66A_n77(2A)
	30
	N/A
	5
	N/A
	2355
	29.2
	IMD211

	DC_30A-66A-66A_n77A
	66
	1745
	5
	25
	2145
	N/A
	N/A

	DC_30A-66A-66A_n77(2A)
	n77
	4100
	10
	50
	4100
	N/A
	N/A

	
	30
	2310
	5
	25
	2355
	N/A
	N/A

	
	66
	N/A
	5
	N/A
	2160
	8.7
	IMD411

	
	n77
	3390
	10
	50
	3390
	N/A
	N/A

	DC_66A_n12A-n77A
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n12
	N/A
	5
	N/A
	740
	15.2
	IMD311

	
	n77
	4180
	10
	50
	4180
	N/A
	N/A

	
	66
	1723
	5
	25
	2123
	N/A
	N/A

	
	n12
	704
	5
	25
	734
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	4150
	16.0
	IMD34,9,11

	DC_66A-71A_n77A
DC_66A-71A_n77(2A)
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	71
	N/A
	5
	N/A
	640
	15.3
	IMD311

	
	n77
	4080
	10
	50
	4080
	N/A
	N/A

	DC_66A_n71A-n77A
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n71
	668
	5
	25
	622
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	4108
	15.9
	IMD34,9,11

	
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n71
	N/A
	5
	N/A
	640
	15.3
	IMD311

	
	n77
	4080
	10
	50
	4080
	N/A
	N/A

	DC_71A_n2A-n77A 
	71
	695.5
	5
	25
	649.5
	N/A
	N/A

	
	n2
	1907.5
	5
	25
	1987.5
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	3305
	8.0
	IMD34,9,11

	
	71
	693
	5
	25
	647
	N/A
	N/A

	
	n2
	N/A
	5
	N/A
	1954
	16.5
	IMD39,11

	
	n77
	3340
	10
	50
	3340
	N/A
	N/A

	DC_71A_n66A-n77A 
	71
	668
	5
	25
	622
	N/A
	N/A

	
	n66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	4108
	15.9
	IMD34,9,11

	
	71
	690
	5
	25
	644
	N/A
	N/A

	
	n66
	N/A
	5
	N/A
	2150
	15.5
	IMD39,11

	
	n77
	3530
	10
	50
	3530
	N/A
	N/A

	NOTE 2:	For DC_3A_n3A-n77A, DC_3A_n3A-n78A paired with UL_DC_3A_n3A, the 3rd DL bands n77/n78 are subject to IMD2 which MSD is not specified
NOTE 7:	This band is also subject to IMD2 which is not specified. The frequency range below 3400MHz in n77 is not used for this combination.
NOTE 10:	The frequency range in band n28 is restricted for this band combination to 728 – 738 MHz for the UL and 783 – 793 MHz for the DL. This band is subject to IMD2 fall in B1 also which MSD is not specified.
NOTE 11:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 17:	The frequency range in band n28 is restricted for this band combination to 728 – 738 MHz for the UL and 783 – 793 MHz for the DL.



Observations:
NOTE 2:	It is unclear why this is not specified as band 3+n77 exists in many countries.
NOTE 7:	This corresponds to a Japan case (uses band 11) but could be improved by providing the 3400-3800 range instead.
NOTE 10:	Relates to band 28 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use Japan spectrum instead: 718-748MHz and specify IMD2 MSD if needed
NOTE 11:	Generic Note for US/Canada range in band n77
NOTE 17:	Relates to band 28 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use Japan spectrum instead: 718-748MHz.

Table 7.3B.2.3.5.2-1a: MSD test points for SCell due to dual uplink operation for PC2 EN-DC in NR FR1 (three bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC Configuration
	EUTRA / NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_1A-21A_n79A7,8
	1
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	21
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD4

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DC_2A-5A_n77A2 
DC_2A-5A_n77(2A)2
 DC_2A-2A-5A_n77A2
DC_2A-2A-5A_n77(2A)2
DC_2A-5A_n77C2
DC_2A-2A-5A_n77C2
	2
	1907.5
	5
	25
	1987.5
	N/A
	N/A

	
	5
	N/A
	5
	N/A
	887.5
	13.6
	IMD5

	
	n77
	3305
	5
	25
	3305
	N/A
	N/A

	
	2
	N/A
	5
	N/A
	1987
	24.8
	IMD3

	
	5
	846.5
	5
	25
	891.5
	N/A
	N/A

	
	n77
	3680
	5
	25
	3680
	N/A
	N/A

	DC_2A_n5A-n77A2 
DC_2A-2A_n5A-n77A2
DC_2A_n5A-n77C2
DC_2A-2A_n5A-n77C2
	2
	1907
	5
	25
	1987
	N/A
	N/A

	
	n5
	N/A
	5
	N/A
	889
	13.6
	IMD52

	
	n77
	3305
	10
	50
	3305
	N/A
	N/A

	DC_2A-12A_n77A
DC_2A-12A_n77(2A)
DC_2A-2A-12A_n77A
DC_2A-2A-12A_n77(2A)
	2
	N/A
	5
	N/A
	1960
	24.8
	IMD32, 5

	
	12
	707.5
	5
	25
	737.5
	N/A
	N/A

	
	n77
	3375
	10
	50
	3375
	N/A
	N/A

	DC_2A-30A_n77A
DC_2A-30A_n77(2A)
DC_2A-2A-30A_n77A
DC_2A-2A-30A_n77(2A)
	2
	N/A
	5
	N/A
	1986
	19.3
	IMD42

	
	30
	2312
	5
	25
	2357
	N/A
	N/A

	
	n77
	3305
	10
	50
	3305
	N/A
	N/A

	
	2
	1905
	5
	25
	1985
	N/A
	N/A

	
	30
	N/A
	5
	N/A
	2354
	22.2
	IMD42

	
	n77
	3361
	10
	50
	3361
	N/A
	N/A

	DC_2A-66A_n77A
DC_2A-66A_n77(2A)
DC_2A-2A-66A_n77A
DC_2A-2A-66A_n77(2A)
DC_2A-66A-66A_n77A
DC_2A-66A-66A_n77(2A)
DC_2A-2A-66A-66A_n77A
DC_2A-66A_n77C
DC_2A-66A-66A_n77C
DC_2A-2A-66A-66A_n77C
	2
	1855
	5
	25
	1935
	N/A
	N/A

	
	66
	N/A
	5
	N/A
	2115
	34.7
	IMD2

	
	n77
	3970
	5
	25
	3970
	N/A
	N/A

	
	2
	N/A
	5
	N/A
	1940
	19.8
	IMD41,2

	
	66
	1775
	5
	25
	2195
	N/A
	N/A

	
	n77
	3385
	5
	25
	3385
	N/A
	N/A

	DC_3A-21A_n79A7
	3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	21
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD3

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	3
	N/A
	5
	N/A
	1869.2
	32.8
	IMD3

	
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n79
	4770
	10
	50
	4770
	N/A
	N/A

	DC_3A-42A_n79A9
DC_3A-42C_n79A9
DC_3A-42D_n79A9
DC_3A-42E_n79A9
	3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD5

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DC_5A_n2A-n77A2 
DC_5A_n2A-n77C2
	n2
	N/A
	5
	N/A
	1987
	25.5
	IMD3

	
	5
	846.5
	5
	25
	891.5
	N/A
	N/A

	
	n77
	3680
	5
	25
	3680
	N/A
	N/A

	DC_5A_n5A-n77A2 
DC_5A_n5A-n77C2
	5
	834
	5
	25
	879
	N/A
	N/A

	
	n5
	N/A
	5
	N/A
	889
	20.3
	IMD41

	
	n77
	3391
	10
	50
	3391
	N/A
	N/A

	DC_5A-13A_n77A2
DC_5A-13A_n77C2

	5
	840
	5
	25
	885
	N/A
	N/A

	
	13
	N/A
	5
	N/A
	750
	19.4
	IMD5

	
	n77
	4110
	10
	50
	4110
	N/A
	N/A

	
	5
	N/A
	5
	N/A
	885
	19.5
	IMD5

	
	13
	782
	5
	20
	751
	N/A
	N/A

	
	n77
	4013
	10
	50
	4013
	N/A
	N/A

	DC_5A-30A_n77A
DC_5A-30A_n77(2A)
	5
	835
	5
	25
	880
	N/A
	N/A

	
	30
	N/A
	5
	N/A
	2355
	21.4
	IMD32

	
	n77
	4025
	10
	50
	4025
	N/A
	N/A

	DC_12A-66A_n77A
DC_12A-66A_n77(2A)
DC_12A-66A-66A_n77A
DC_12A-66A-66A_n77(2A)
	12
	N/A
	5
	N/A
	740
	23.5
	IMD32

	
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n77
	4180
	10
	50
	4180
	N/A
	N/A

	DC_13A_n5A-n77A2
DC_13A_n5A-n77C2

	n5
	840
	5
	25
	885
	19.5
	IMD5

	
	13
	782
	5
	20
	751
	N/A
	N/A

	
	n77
	4013
	10
	50
	4013
	N/A
	N/A

	DC_13A-66A_n77A
DC_13A-66A-66A_n77A
DC_13A-66A_n77C
DC_13A-66A-66A_n77C
	13
	N/A
	5
	N/A
	750
	23.4
	IMD32

	
	66
	1720
	5
	25
	2120
	N/A
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	N/A

	DC_14A-66A_n77A
DC_14A-66A_n77(2A)
DC_14A-66A-66A_n77A
DC_14A-66A-66A_n77(2A)
	14
	N/A
	5
	N/A
	763
	23.5
	IMD32

	
	66
	1712.5
	5
	25
	2112.5
	N/A
	N/A

	
	n77
	4188
	10
	50
	4188
	N/A
	N/A

	DC_19A-21A_n79A7

	19
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD5

	
	21
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	19
	837.5
	5
	25
	882.2
	N/A
	N/A

	
	21
	N/A
	5
	N/A
	1500
	24.8
	IMD5

	
	n79
	4850
	10
	50
	4850
	N/A
	N/A

	DC_19A-42A_n79A10
DC_19A-42C_n79A10

	19
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD2

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DC_21A-42A_n79A10
DC_21A-42C_n79A10

	21
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	IMD2

	
	n79
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DC_29A-66A_n77A
DC_29A-66A-66A_n77A
	29
	N/A
	5
	N/A
	722
	23.5
	IMD32

	
	66
	1734
	5
	25
	2134
	N/A
	N/A

	
	n77
	4190
	10
	50
	4190
	N/A
	N/A

	DC_30A-66A_n77A
DC_30A-66A_n77(2A)
DC_30A-66A-66A_n77A
DC_30A-66A-66A_n77(2A)
	30
	N/A
	5
	N/A
	2355
	34.2
	IMD22

	
	66
	1745
	5
	25
	2145
	N/A
	N/A

	
	n77
	4100
	10
	50
	4100
	N/A
	N/A

	
	30
	2310
	5
	25
	2355
	N/A
	N/A

	
	66
	N/A
	5
	N/A
	2160
	19.2
	IMD42

	
	n77
	3390
	10
	50
	3390
	N/A
	N/A

	 DC_66A_n2A-n77A
DC_66A-66A_n2A-n77A
DC_66A_n2A-n77C
	n2
	N/A
	5
	N/A
	1960
	21.1
	IMD41,2

	
	66
	1770
	5
	25
	2170
	N/A
	N/A

	
	n77
	3350
	10
	50
	3350
	N/A
	N/A

	DC_66A_n5A-n77A
DC_66A-66A_n5A-n77A
DC_66A_n5A-n77C
DC_66A-66A_n5A-n77C

	66
	1714
	5
	25
	2114
	N/A
	N/A

	
	n5
	827
	5
	25
	872
	N/A
	N/A

	
	n77
	N/A
	10
	N/A
	4195
	24.1
	IMD41,2

	NOTE 2: 	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of Table 5.2-1 from TS 38.101-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.
NOTE 7:	The frequency range in band n79 is restricted for this band combination to 4400 - 4900 MHz for both the UL and the DL.
NOTE 8:	The frequency range in band 1 is restricted for this band combination to 1940 - 1960 MHz for the UL and 2130 - 2150 MHz for the DL.
NOTE 9:	The frequency range in band n79 is restricted for this band combination to 4500 - 5000 MHz for both the UL and the DL
NOTE 10:	The frequency range in band n79 is restricted for this band combination to 4500 - 4600 MHz for both the UL and the DL



Observations: 
NOTE 2: 	Generic Note for US/Canada range in band n77.
NOTE 7:	Band n79 restriction for Japan.
NOTE 8:	Relates to band 1 range for one operator only in Japan that also solely owns band 21 but it would be preferable to avoid restriction of band 1
NOTE 9:	Band n79 restriction for China.
NOTE 10:	Relates to band 79 range for one operator only in Japan that also solely owns band 21 but it would be preferable to use note 7.
