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1. Introduction
Originated from LTE CA_3A-42A configuration requirements, the requirements for DC_3C_78A and CA_n3A-n78A have been introduced into UE SA and NSA spec for some time. After checking, although fine for LTE, it was found that the notes which describes MSD requirements applicability may be problematic for certain NR test configurations. Similar problems also exists for some SUL cases.
In this paper, we try discuss this issue and also provide possible solution options if this problem is identified.

2. Discussion
2.1. LTE Background

The LTE CA band combination CA_3A-42A requirements were introduced in [1] for Rel-12. Since 2nd order UL harmonics exists, MSD were defined for different channel conditions. The key part was composed below:

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-42A9,10
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	[-71.7]
	[-71.7]
	[-71.7]
	[-71.7]
	TDD

	CA_3A-42A11
	3
	
	
	-96.8
	-93.8
	-92
	-90.8
	FDD

	
	42
	
	
	[-97.1]
	[-94.7]
	[-93.2]
	[-92.5]
	TDD

	NOTE 9:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range FHD above and below the edge of this downlink transmission bandwidth. The value FHD depends on the E-UTRA configuration: FHD = 10 MHz for CA_3A-42A and CA_3A-42C. 
NOTE 10:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 11:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively


The Note 9 explained that the requirements applied to the case that there is overlapping between the Band 3 2nd transmitter harmonic and Band 42 DL, and Note 10 defines the specific verification point. Note 11 provided a case where there is no overlapping between UL harmonics and DL reception, while not that far away. For this specific verification point another set of MSD requirements were also provided. For LTE, if you use a bandwidth of 20MHz for aggressor signal, this note 11 would insure the UL harmonics would be just adjacent to the victim channel bandwidth in high band. Although slight difference may be perceived, some early discussion can still be referenced to [2][3][4][5] in which MSD A and MSD B were defined for those two cases.

To further confirm the previous understanding, the RAN5 test point could be referenced below from 36.521-1. From the notes below, it could be found the test point exactly reflects RAN4’s spec. In addition, only 20MHz band width was used for simplicity.
 Table 7.3A.3.4.1-16: Test frequencies and Test CC combinations for CA_3A-42A

	CBW
	Band 42

	
	20MHz

	
	Low range
	Mid range
	High range

	Band 3 as PCC

(Note 1)
	20MHz
	Low range
	X2
	-
	-

	
	
	High range
	-
	X3
	-

	Band 3 as SCC
	20MHz
	Mid range
	X
	-
	X

	 Note 1:
For Band 3 as PCC, the exceptions described in Table 7.3A.0-1 are tested. For this purpose the test frequencies are selected to fulfil the equation in Table 7.3A.0-1 Note 10 or Note 11.

Note 2:
Test point fulfils the equation in Note 10 in Table 7.3A.0-1.


Band 3:
fUL = 1720MHz (NUL = 19300), fDL = 1815MHz (NDL = 1300)
Band 42:
fUL/DL = 3440MHz (NUL/DL = 41990)

Note 3:
Test point fulfils the equation in Note 11 in Table 7.3A.0-1.


Band 3:
fUL = 1775MHz (NUL = 19850), fDL = 1870MHz (NDL = 1850)
Band 42:
fUL/DL = 3520MHz (NDL = 42790)


It should be noted the verification point of Note 11, the offset value 
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 MHz is based on the assumption that the maximum aggressor bandwidth is 20MHz. With 20MHz aggressor bandwidth, the bandwidth of 2nd order harmonics is 40MHz, then with an offset of 
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 would be just adjacent to the harmonics. The following Figure could be used to further clarify Note 11 definition and RAN5 test point.  
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Figure 1 Illustration of Note 11 in RAN4 and RAN5 test point
2.2. Problem for NR 
For NR, n78 is partly overlapping with band 42 and holds similar harmonic problem. During NR analysis, the MSD definition also composed of two different situations due to harmonic issue for CA_n3-n78 and DC_3-n78. The identical notes were introduced for 38.101-1 and 38.101-3 and also in TRs [6] and [7] was defined. Take [6] below as an example and the notes part are exactly the same for [7]:
Table 8.11.4-1: MSD due to harmonic issue for CA_n3-n78

	
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n3
	n781,2
	
	23.9 
	22.1 
	20.9 
	
	
	17.9
	16.9
	16.1
	
	

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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It can be seen that the same offset had been used in this Note3. However, from 38.101-1, a maximum bandwidth of 30MHz is defined for n3 and also in CA_n3A-n78A, if we use this maximum bandwidth configuration for n3 as aggressor, the offset value 
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 MHz in Note 3 would cause some 2nd harmonic fall in the receive bandwidth. This overlapping should be clearly belongs to another set of requirements which should be applied to Note1&2 which corresponds to a much larger MSD value.
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Figure 2 Contridation case explanation for NR
Similar problem exists for DC_3-78. For EN-DC case, since intra-band contiguous CA was introduced in band 3 for DC_3C_78A, the aggressor in band 3 can also exceeds the 20MHz limit. So similar problem exists.
2.3. Observation and Proposal
Based on the previous analysis, the following observation is provided:
Observation: Current notes which describes MSD requirements applicability is problematic for DC_3C_78A and CA_n3A-n78A and contradiction may exists for certain test configurations.

In order to solve the problem, the following proposal is provided:
Proposal 1: Revise the test point and define the offset to ensure the UL hamonic would not overlap with measrment bandwidth even with larger agressor BW. E.g. Revise 
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This would means that for agressor BW of 20MHz, the same requirments does not change for LTE. 

Still, it should be discussed whether same requirments could be used. Theoritcaly, if we reuse MSD value for agressor BW less than 20MHz (10MHz for example), the requirements were actually tightened, though no tests actually availabe in RAN5. Considering the current workload and early, redefine MSD may not be needed, only define the maximum agressor case is also inline with LTE methodology. 

Proposal 2: Keep the current MSD value for these cases.
CRs could be for corresponding Specs and TRs are also provided based on those proposals.
3. Conclusion

In this paper, the following observations and proposal were provided :
Observation: Current notes which describes MSD requirements applicability is problematic for DC_3C_78A and CA_n3A-n78A and contradiction may exists for certain test configurations.

Proposal 1: Revise the test point and define the offset to ensure the UL hamonic would not overlap with measrment bandwidth even with larger agressor BW. E.g. Revise 
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Proposal 2: Keep the current MSD value for these cases.
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