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Introduction
[bookmark: _Hlk115189237]In R4#104b-e, the CA_n5-n8 issue with n8 UL leakage into the n5 DL due to overlapped frequency range was discussed in [2] and a way forward [1] was agreed upon. This agreement did not conclude on whether n8 UL can be supported. In this contribution we further elaborate on the n8 UL causing major blocking issue in the n5 DL for both 1UL and 2UL configurations, this time based on measurements. We also discuss whether the requirement should be based on a two-antenna or three-antenna architecture.
Discussion
Two antenna and three antenna cases
Figure 1 shows several architecture options for implementing CA_n5-n8 and related attributes. In the interest of simplicity, the antenna switches and diplexer needed to implement additional LB and combinations with higher frequency bands are omitted.

[image: ]
Figure 1: Two and three antennas architecture options
The two-antenna architectures have the intrinsic issue that it is not feasible to multiplex the n8 UL full-band filter with the n5 DL full-band filter on the same antenna, due to the overlapped frequency range. Even if the unmatched condition in the overlapped frequency range would be deemed viable, the n8 UL would completely block the n5 DL, Making MSD evaluation pointles, as we discuss later in this contribution.

The three-antenna solution may solve the multiplexing issue by having the n8 UL on an antenna that does not have any n5 DL, but the issue partly remains, as the n5 DL and n8 UL filter load each other via 10dB antenna coupling. Nevertheless, the n8 UL interference, causing the blocking of n5 DL (leaving MSD aside) is not solved better in the three-antenna solution as compared to the two-antenna approach.

In each of the architectures, there are only a few ways to solve the n8 UL issues. These are further quantified later in this contribution:
· The straight-forward solution is not allowing concurrent n8 UL and n5 DL (whether 1UL or 2UL) and add a switch to remove the n8 UL filter multiplexing to the antenna to avoid loading effect onto the n5 DL Main and diversity filters.
· Alternatively, n8 UL could be supported, but not diversity n5 DL in but with still significant MSD and blocking issues for the remaining n5 DL path. This is probably not helpful.
· Implementation of an additional restricted bandwidth n8 UL filter, which can provide isolation to the band n5 DL (21 MHz gap available).

Proposal on architecture:
· Before deciding on a valid two or three antenna architecture assumption, the n8 UL interference issue must be solved.
· The three-antenna solution should be enabled but not drive specific requirement or UE capability, as it does not provide a solution to the n8 UL interference issue.
· For the three-antenna architecture solution whether the third antenna (one of the UL antennas) is a “genuine” LB antenna or a “borrowed” higher band antenna should be clarified.
Assessing n8 UL interference impact on n5 DL
In the interest of evaluating the best possible performance let’s assume that:
· Potential blocking issues and IMDs related to the n8 UL leakage in band n5 can be ignored
· Full-band n5 DL and n8 UL filter
· n5 DL and n8 UL not sharing antennas
· 10dB antenna isolation, 4dB post PA losses
· Transmitter noise floor at -120dBm/MHz without accounting for potential IMD issues related to transmitter impairments
· n8 UL filter rejection of 3, 15 and 10dB in the upper 5MHz, lower 5MHz and 10 MHz n5 DL channels, respectively (these numbers are not proposed value and are not critical to the calculations to estimate order of magnitude of the issue and can reasonably be deemed optimistic).

Based on the above assumptions, as presented in Table 1, one can calculate the MSD for all the possible n5 DL channels for the best possible n8 UL case.
Table 1: Best possible n5 MSD ignoring IMD related UL interference and blocking issue.
	
	n5 DL channel

	Parameter
	5
	5
	10

	
	MHz
	MHz
	MHz

	n5 15kHz SCS REFSENS
	-98
	-98
	-94.8

	UL floor at -120dBm/Hz
	-53.5
	-53.5
	-50.3

	antenna isolation
	10.0
	10.0
	10.0

	n8 UL filter rejection
	3.0
	15.0
	10.0

	n8 UL power in n5 DL
	-66.5
	-78.5
	-70.3

	n5 REFSENS with interference
	-67.5
	-79.4
	-71.3

	MSD
	30.5
	18.6
	23.5



Observations: 
· Even with idealistic assumptions (UL at noise floor), band n5 suffers MSDs ranging from 20 to 30dB.
· This means that restricting the n8 UL channel bandwidth, position or allocation does not provide acceptable performance.
· Also, power reduction is not helpful, because the noise floor remains unchanged for a large part of the upper output power range.
· Note that the UL noise floor reaches the n5 DL at a level that is only 10dB below the in-band blocking case 1 level and this is without the additional power from the IMDs resulting from the UL allocation and its image.

Since we have established that even with the best possible assumptions, while ignoring the genuine n8 UL issues, we quantify the n5 receiver blocking issue based on measurements of the n8 interference into n5 DL for multiple cases:
· Lowest n8 5MHz and 10MHz UL channels with various UL allocations with:
· 1UL configuration power of 23dBm
· 2UL configuration power of 20dBm
· n8 UL interference falling in the n5 DL channels for MSD:
· 5MHz upper channel
· 5MHz lower channel
· 10MHz channel
· n8 UL interference falling in the n5 band for blocking:
· in the 5MHz adjacent to the n5 restricted spectrum
· in the next higher 5MHz
· in the 10MHz adjacent to the n5 restricted spectrum
· in the 13 MHz of overlap between n5 DL and n8 UL
· in the entire band 5
· Again, we take the optimistic assumption of an n8 UL filter rejection of 3, 15 and 10dB in the upper 5MHz, lower 5MHz and 10 MHz n5 DL channels, respectively.

When identifying the most critical aspect of our evaluations, we first investigated the impact of the n8 UL interference in term of n5 DL receiver blocking which is presented in Table 2:
· The rows are organized by UL configurations:
· 1UL (23dBm) case for 5MHz and 10 MHz CBW with various allocations
· 2UL (23dBm) case for 5MHz and 10 MHz CBW with various allocations
· The columns are organized by various integration of the UL interference within the n5 DL band:
· The integrated interference within the 10MHz restricted spectrum
· The integrated interference within the adjacent 5MHz to the 10MHz restricted spectrum
· The integrated interference within the second adjacent 5MHz to the 10MHz restricted spectrum
· The integrated interference within the adjacent 10MHz to the 10MHz restricted spectrum
· The integrated interference within the adjacent 13MHz of the overlapping region between n5 DL and n8 UL where no filter benefit is possible.
· Finally, integrated within the entire band n5
For the level reaching the different parts of band n5 DL, the following color coding is used:
· Green if the interference level is below the case 1 IBB level (-56dBm)
· Yellow if the interference level is in the order of the case 1 IBB level
· Orange if the interference level is below the case 2 IBB level (-44dBm) but higher than case 1 IBB level 
· Red if the interference level is in the order of case 2 IBB level
· Maroon if the interference level exceeds case 2 IBB level
Table 2: Integrated 1UL and 2UL n8 UL interference within different sections of band n5 DL.
	
	n8 UL config
	10MHz 
Restricted
	5MHz
 Adj1
	5MHz
 Adj2
	10MHz
 Adj
	13MHz
overlap
	n5

	
	BW
	allocation
	PAout
	DL
	PAout
	DL
	PAout
	DL
	PAout
	DL
	PAout
	DL
	DL

	1UL case
	5
	10RB0
	-48.7
	-72.2
	-51.2
	-64.7
	-48.4
	-61.9
	-48.3
	-61.8
	-48.4
	-61.9
	-61.5

	
	
	10RB15
	-51.3
	-74.8
	-51.4
	-64.9
	-49.6
	-63.1
	-48.9
	-62.4
	-49.3
	-62.8
	-62.6

	
	
	15RB0
	-50.0
	-73.5
	-49.1
	-62.6
	-41.0
	-54.5
	-40.8
	-54.3
	-40.6
	-54.1
	-54.1

	
	
	15RB10
	-50.0
	-73.5
	-49.5
	-63.0
	-45.0
	-58.5
	-44.5
	-58.0
	-44.5
	-58.0
	-57.9

	
	
	20RB0
	-49.4
	-72.9
	-43.3
	-56.8
	-33.7
	-47.2
	-33.3
	-46.8
	-33.2
	-46.7
	-46.7

	
	
	20RB5
	-49.5
	-73.0
	-44.5
	-58.0
	-35.7
	-49.2
	-35.2
	-48.7
	-35.1
	-48.6
	-48.6

	
	
	25RB0
	-46.3
	-69.8
	-38.7
	-52.2
	-29.6
	-43.1
	-29.1
	-42.6
	-29.0
	-42.5
	-42.5

	
	10
	10RB0
	-47.0
	-70.5
	-44.7
	-58.2
	-36.6
	-50.1
	-36.1
	-49.6
	-36.1
	-49.6
	-49.6

	
	
	10RB42
	-48.7
	-72.2
	-50.3
	-63.8
	-48.1
	-61.6
	-47.8
	-61.3
	-47.7
	-61.2
	-60.9

	
	
	15RB0
	-49.1
	-72.6
	-45.7
	-59.2
	-35.2
	-48.7
	-34.9
	-48.4
	-34.9
	-48.4
	-48.4

	
	
	15RB37
	-49.1
	-72.6
	-50.3
	-63.8
	-47.8
	-61.3
	-47.1
	-60.6
	-47.4
	-60.9
	-60.6

	
	
	20RB0
	-46.9
	-70.4
	-41.8
	-55.3
	-32.2
	-45.7
	-31.7
	-45.2
	-31.6
	-45.1
	-45.1

	
	
	20RB32
	-49.3
	-72.8
	-48.1
	-61.6
	-43.1
	-56.6
	-42.5
	-56.0
	-42.4
	-55.9
	-55.9

	
	
	25RB0
	-46.6
	-70.1
	-38.1
	-51.6
	-29.1
	-42.6
	-28.5
	-42.0
	-28.5
	-42.0
	-42.0

	
	
	25RB27
	-48.3
	-71.8
	-45.0
	-58.5
	-37.9
	-51.4
	-37.3
	-50.8
	-37.3
	-50.8
	-50.7

	
	
	50RB0
	-31.0
	-54.5
	-26.3
	-39.8
	-18.6
	-32.1
	-17.9
	-31.4
	-17.7
	-31.2
	-31.2

	
	
	50RB2
	-31.3
	-54.8
	-27.0
	-40.5
	-18.9
	-32.4
	-18.3
	-31.8
	-18.0
	-31.5
	-31.5

	2UL case
	5
	10RB0
	-49.0
	-72.5
	-51.8
	-65.3
	-51.4
	-64.9
	-49.2
	-62.7
	-48.9
	-62.4
	-62.0

	
	
	10RB15
	-49.2
	-72.7
	-52.4
	-65.9
	-51.9
	-65.4
	-49.7
	-63.2
	-49.3
	-62.8
	-62.4

	
	
	15RB0
	-49.3
	-72.8
	-52.4
	-65.9
	-50.0
	-63.5
	-48.4
	-61.9
	-48.0
	-61.5
	-61.1

	
	
	15RB10
	-49.4
	-72.9
	-53.2
	-66.7
	-52.1
	-65.6
	-50.3
	-63.8
	-48.1
	-61.6
	-61.3

	
	
	20RB0
	-49.3
	-72.8
	-50.7
	-64.2
	-44.8
	-58.3
	-43.8
	-57.3
	-43.7
	-57.2
	-57.1

	
	
	20RB5
	-50.3
	-73.8
	-52.2
	-65.7
	-47.4
	-60.9
	-46.2
	-59.7
	-46.0
	-59.5
	-59.4

	
	
	25RB0
	-48.6
	-72.1
	-49.8
	-63.3
	-40.5
	-54.0
	-39.8
	-53.3
	-39.9
	-53.4
	-53.3

	
	10
	10RB0
	-48.0
	-71.5
	-50.8
	-64.3
	-45.8
	-59.3
	-44.9
	-58.4
	-44.5
	-58.0
	-57.9

	
	
	10RB42
	-49.0
	-72.5
	-52.3
	-65.8
	-52.1
	-65.6
	-49.4
	-62.9
	-48.5
	-62.0
	-61.6

	
	
	15RB0
	-48.3
	-71.8
	-51.1
	-64.6
	-45.0
	-58.5
	-44.6
	-58.1
	-44.2
	-57.7
	-57.6

	
	
	15RB37
	-49.4
	-72.9
	-51.8
	-65.3
	-52.2
	-65.7
	-49.3
	-62.8
	-48.7
	-62.2
	-61.8

	
	
	20RB0
	-48.4
	-71.9
	-50.0
	-63.5
	-42.7
	-56.2
	-41.9
	-55.4
	-41.9
	-55.4
	-55.3

	
	
	20RB32
	-48.5
	-72.0
	-51.5
	-65.0
	-50.6
	-64.1
	-48.2
	-61.7
	-47.7
	-61.2
	-60.8

	
	
	25RB0
	-48.1
	-71.6
	-48.6
	-62.1
	-39.6
	-53.1
	-39.1
	-52.6
	-39.0
	-52.5
	-52.4

	
	
	25RB27
	-48.4
	-71.9
	-50.8
	-64.3
	-48.7
	-62.2
	-46.7
	-60.2
	-46.2
	-59.7
	-59.5

	
	
	50RB0
	-41.7
	-65.2
	-33.5
	-47.0
	-27.9
	-41.4
	-26.8
	-40.3
	-26.6
	-40.1
	-40.1

	
	
	50RB2
	-41.9
	-65.4
	-33.8
	-47.3
	-28.3
	-41.8
	-27.2
	-40.7
	-27.0
	-40.5
	-40.5



Observations on n8 UL blocking level in n5 DL:
· For the 10MHz n5 DL restricted range:
· The interfering level is below the -56dBm case 1 IBB level for most case thanks to optimistic rejection value from the n8 full band UL filter.
· However, the fully allocated 10MHz 1UL case is of the same order of magnitude as that of the IBB case 1 defined level.
· For the 13MHz overlapped n5 DL and n8 UL region (where no filtering can be of benefit for full-band filters):
· Many cases for 1UL exceeds the case 1 IBB level
· Several others are in the same order as that defined in case 2 IBB
· But the fully allocated 10MHz worst case reaches around -30dBm for 1UL and -40dBm for 2UL
· In general, the 2UL case is improved by approximately 9dB compared with the related 1UL case, which can be expected from IMDs of a 3dB lower transmission. 
· Still, when examining the entire band 5, or the 10MHz adjacent to the restricted spectrum, there are many cases that are above IBB case 1.
· For the REFSENS UL allocations, highlighted in yellow in the third column, the IBB case 2 blocking level is exceeded by the 1UL 23dBm transmission, and IBB case 1 level is exceeded by the 2UL 20dBm transmission.

In addition to the above in-band interference issues, it is important to consider that the n5 DL filter must sufficiently attenuate the n8 UL channels to properly operate. It is not a given that a 40dB rejection (+ 10dB antenna isolation) can be granted with only a 11MHz transition gap between the end of n5 DL and the beginning of n8 restricted frequency range.

Although the above analysis shows that the n5 receiver will blocked by the n8 UL interference, for the sake of completeness we have also calculated the resulting MSD in the 1UL and 2UL cases for all the restricted spectrum n5 DL channels in Table 3. The table is organized similar to Table 2. To highlight the most important factors, the MSD corresponding to the REFSENS UL configuration is color-coded in red, and cases that are higher than this are highlighted in color-coded in maroon.

Table 3: calculated MSD for the 3 possible channels in the restricted spectrum of n5 DL
	
	n8 UL config
	upper 5MHz CBW
	lower 5MHz CBW
	10MHz CBW

	
	BW
	allocation
	PAout
	DL
	MSD
	Paout
	DL
	MSD
	Paout
	DL
	MSD

	1UL case
	5
	10RB0
	-42.3
	-58.8
	35.2
	-51.1
	-79.6
	14.5
	-48.7
	-72.2
	18.7

	
	
	10RB15
	-52.6
	-69.1
	24.9
	-52.3
	-80.8
	13.4
	-51.3
	-74.8
	16.1

	
	
	15RB0
	-42.6
	-59.1
	34.9
	-53.0
	-81.5
	12.7
	-50.0
	-73.5
	17.4

	
	
	15RB10
	-46.2
	-62.7
	31.3
	-53.1
	-81.6
	12.6
	-50.0
	-73.5
	17.3

	
	
	20RB0
	-43.3
	-59.8
	34.2
	-50.9
	-79.4
	14.8
	-49.4
	-72.9
	17.9

	
	
	20RB5
	-45.5
	-62.0
	32.0
	-51.8
	-80.3
	13.8
	-49.5
	-73.0
	17.9

	
	
	25RB0
	-43.7
	-60.2
	33.8
	-48.4
	-76.9
	17.2
	-46.3
	-69.8
	21.0

	
	10
	10RB0
	-46.7
	-63.2
	30.8
	-50.8
	-79.3
	14.9
	-47.0
	-70.5
	20.4

	
	
	10RB42
	-50.7
	-67.2
	26.8
	-50.9
	-79.4
	14.8
	-48.7
	-72.2
	18.7

	
	
	15RB0
	-49.0
	-65.5
	28.5
	-49.5
	-78.0
	16.1
	-49.1
	-72.6
	18.3

	
	
	15RB37
	-51.8
	-68.3
	25.7
	-51.8
	-80.3
	13.9
	-49.1
	-72.6
	18.2

	
	
	20RB0
	-46.7
	-63.2
	30.8
	-49.6
	-78.1
	16.0
	-46.9
	-70.4
	20.4

	
	
	20RB32
	-47.0
	-63.5
	30.5
	-50.6
	-79.1
	15.0
	-49.3
	-72.8
	18.1

	
	
	25RB0
	-47.3
	-63.8
	30.2
	-48.0
	-76.5
	17.6
	-46.6
	-70.1
	20.7

	
	
	25RB27
	-50.7
	-67.2
	26.8
	-48.7
	-77.2
	16.9
	-48.3
	-71.8
	19.1

	
	
	50RB0
	-32.9
	-49.4
	44.6
	-35.8
	-64.3
	29.7
	-31.0
	-54.5
	36.3

	
	
	50RB2
	-33.2
	-49.7
	44.3
	-36.1
	-64.6
	29.4
	-31.3
	-54.8
	36.0

	2UL case
	5
	10RB0
	-47.0
	-63.5
	30.5
	-52.0
	-80.5
	13.7
	-49.0
	-72.5
	18.3

	
	
	10RB15
	-51.6
	-68.1
	25.9
	-52.2
	-80.7
	13.5
	-49.2
	-72.7
	18.2

	
	
	15RB0
	-44.9
	-61.4
	32.6
	-51.5
	-80.0
	14.2
	-49.3
	-72.8
	18.1

	
	
	15RB10
	-48.6
	-65.1
	28.9
	-52.0
	-80.5
	13.7
	-49.4
	-72.9
	18.0

	
	
	20RB0
	-45.9
	-62.4
	31.7
	-52.0
	-80.5
	13.7
	-49.3
	-72.8
	18.1

	
	
	20RB5
	-47.2
	-63.7
	30.3
	-52.5
	-81.0
	13.2
	-50.3
	-73.8
	17.1

	
	
	25RB0
	-46.1
	-62.6
	31.4
	-51.5
	-80.0
	14.2
	-48.6
	-72.1
	18.8

	
	10
	10RB0
	-48.6
	-65.1
	28.9
	-51.1
	-79.6
	14.5
	-48.0
	-71.5
	19.4

	
	
	10RB42
	-52.0
	-68.5
	25.5
	-51.8
	-80.3
	13.9
	-49.0
	-72.5
	18.3

	
	
	15RB0
	-48.3
	-64.8
	29.3
	-51.1
	-79.6
	14.6
	-48.3
	-71.8
	19.1

	
	
	15RB37
	-51.7
	-68.2
	25.8
	-51.4
	-79.9
	14.3
	-49.4
	-72.9
	18.0

	
	
	20RB0
	-50.0
	-66.5
	27.6
	-49.4
	-77.9
	16.2
	-48.4
	-71.9
	19.0

	
	
	20RB32
	-51.9
	-68.4
	25.6
	-50.8
	-79.3
	14.8
	-48.5
	-72.0
	18.8

	
	
	25RB0
	-49.3
	-65.8
	28.2
	-49.6
	-78.1
	16.0
	-48.1
	-71.6
	19.2

	
	
	25RB27
	-51.0
	-67.5
	26.5
	-50.8
	-79.3
	14.9
	-48.4
	-71.9
	18.9

	
	
	50RB0
	-43.1
	-59.6
	34.4
	-46.1
	-74.6
	19.5
	-41.7
	-65.2
	25.6

	
	
	50RB2
	-43.3
	-59.8
	34.2
	-46.5
	-75.0
	19.1
	-41.9
	-65.4
	25.4



Observations on MSD (if the blocking issue is ignored):
· For the higher 5MHz channel (which would be the candidate for defining the MSD test point):
· Using the REFSENS UL configuration (yellow), MSD is approximately 30dB for both the 1UL and 2UL cases, due to IMDs of the UL allocation and its image.
· The fully allocated case MSD exceeds 40dB for the 1UL case.
· Many UL allocation cases are similar to or above the REFSENS UL configuration MSD level.
· For the higher 10MHz channel:
· Using the REFSENS UL configuration, the MSD is approximately 20dB for both the 1UL and 2UL cases.
· The fully allocated case MSD exceeds 30dB for the 1UL case.
· Many UL allocation cases are similar or above the REFSENS UL configuration MSD level
· For the lower 5MHz channel:
· Using the REFSENS UL configuration, MSD is approximately 16dB for both 1UL and 2UL cases.
· The fully allocated case MSD is close to 30dB for the 1UL case.
· In general:
· The MSD accounting for the IMDs of the UL allocations and its image for the REFSENS UL configuration is 10dB above the MSD when accounting only for the -120dBm/Hz UL noise floor.
· The MSD for the 10MHz full allocation is approximately 15dB higher than the REFSENS UL configuration case for 1UL.
Options to solve the n8 UL interference in n5 DL
As the evaluation in 2.2 demonstrates, before engaging into a detailed discussion on RF front-end assumptions and UL configurations to evaluate MSD, the n5 receiver blocking issue must be solved. Essentially, this is due to the fact that the 880- 904MHz frequency range of the overlapping n5 DL and n8 UL region cannot benefit from any filtering of the UL interference, either at the source by the full band n8 UL filter, or at the receive side by the full band n5 DL filter.

One could try to mitigate the issue by using a narrower filter for:
· An additional n5 DL restricted spectrum filter. The blocking issue being already present in the first adjacent 5MHz and similar to a IBB case 1 the would only little help for this but the bulk of the interfering signal could be reduced. However, this solution does not improve the MSD situation and furthermore, two dedicated filters would be needed for main and diversity.
· An additional n8 UL restricted spectrum filter. In this case, both the blocking interference and the de-sensing interference can be attenuated and only one filter is needed. Furthermore, a 11MHz gap is available for the filter transition between the n8 restricted spectrum range and the n5-n8 overlapped region.

Since the architecture is meant to support full-band single band operation, any RF front end solution involves an additional hardware for this specific overlapped n8 UL / n5 DL issue and only works for this restricted spectrum (other regions use band 5 and 8 without any or minimal gap to benefit from dedicated filtering). Additionally, this approach would likely require the definition of a new band, at least for the restricted spectrum band n8.

Proposal on n8 UL: Since the n8 UL blocking the n5 DL main and diversity receivers’ issue can only be solved by additional dedicated hardware, which beyond the size and cost burden, would dictate the definition of a specific band for the restricted n8 spectrum:
· We propose that n8 UL for CA_n5-n8 is not supported for both 1UL and 2UL configurations.
· Provided that n8 UL is not supported in CA_n5-n8, a two-antenna solution with added switch to remove the n8 UL filter from the antenna multiplexing in sufficient. 
Conclusions
In this contribution, we have addressed the possible antenna and RF front-end architecture assumptions and reported on our measurements of the 1UL and 2UL n8 UL interference in the DL of n5. Based on these evaluations, we make the following proposals.

Proposal on architecture:
· Before deciding on a valid two or three antenna architecture assumption, the n8 UL interference issue must be solved.
· The three-antenna solution should be enabled but not drive specific requirement or UE capability, as it does not provide a solution to the n8 UL interference issue.
· For the three-antenna architecture solution whether the third antenna (one of the UL antennas) is a “genuine” LB antenna or a “borrowed” higher band antenna should be clarified.

Proposal on n8 UL: Since the n8 UL blocking the n5 DL main and diversity receivers’ issue can only be solved by additional dedicated hardware, which beyond the size and cost burden, would dictate the definition of a specific band for the restricted n8 spectrum:
· We propose that n8 UL for CA_n5-n8 is not supported for both 1UL and 2UL configurations.
· Provided that n8 UL is not supported in CA_n5-n8, a two-antenna solution with added switch to remove the n8 UL filter from the antenna multiplexing in sufficient. 
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+ Quad-plexer is the “natural” upgrade from current architecture,
+one UL antenna
+ Dual triplexer approach easier, smaller BW/antenna but two UL antennas
- n8 UL on separate antenna for other LBLB combinations
! Both do not work with full band n8 UL and n5 DL as filters load each over in the
overlapped part => n8 UL needs a dedicated switch to be removed
--- n8 UL can still block n5 DL on top of huge MSD
= n8 UL needs a dedicated switch to be removed and no n8 UL
= Alternatively, an additional restricted band n8 UL filter would be needed
EVEN IF n8 UL IS NOT USED IN BOTH 1UL AND 2UL CONFIGURATIONS, A
DEDICATED HARDWARE IS NEEDED COMPARED TO SINGLE BAND
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+ Easier triple duplexer approach and n28 dual duplexer, Smaller BW/antenna

- Two UL antennas, three LB antennas

-n8 UL and n5 DL filters still loading each other via the 10dB antenna coupling

--- n8 UL can still block n5 DL on top of huge MSD

= n8 UL needs a dedicated switch to be removed and no n8 UL

= Alternatively, an additional restricted band n8 UL filter would be needed
THREE ANTENNA DOES NOT SOLVE THE n8 UL ISSUE BETTER THAN 2 ANTENNA





