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Introduction
[bookmark: _Hlk131632468]In RAN4#106b-e, the support of 1UL and 2UL configurations for CA_n5-n105 was discussed in [2]. The way forward [1] captured the options on cross band MSD issues. In this contribution, we provide our inputs regarding architecture options and Delta T, Delta R and 1UL cross band MSD evaluation.
Discussion
In RAN4#106b-e, the way forward [1] captured the discussion on whether cross-band MSD is needed in the following text:
Issue 2-2-2: MSD due to cross band isolation
· Proposals
· Option 1: Study of cross band MSD in both n105 and n5 DL due to transmitter noise floor and accounting for UL filters rejection is needed, but should not result in significant MSD.
· Option 2: There is no MSD due to cross band isolation (n105 Tx => n5Rx). FFS the MSD due to cross band isolation (n5 Tx => n105Rx) based on the attenuation assumption.
Way forwards: 
· FFS on MSD due to cross band isolation based on the assumption of filter rejection, triplexer isolation, etc. Companies are encouraged to provide analysis based on certain assumption.

[bookmark: _Hlk131970678]In this contribution, we will discuss the architecture, and Delta T/Delta R and cross-band MSD aspects.
[bookmark: _Hlk131970415]Architecture
[bookmark: _Hlk131972535]Note that the n105 full band duplexer is the most challenging low band duplexer in terms of bandwidth, duplex gap and the need to protect the DL from DTV transmitters; and thus, any additional multiplexing requirement cannot be fulfilled with improved performance without compromising the band performance itself. Furthermore, an n105 filter can be used to support band n71, and there are multiple LBLB combinations that will need to be supported within the same UE that include band n5, n71 or n105, and including cases where the same operator requests the support of multiple LBLB combinations:
· CA_n5-n105
· CA_n5-n71
· CA_n28-n105
· CA_n71-n85
· CA_n71-n29
· CA_n5-n28
· Note that LBLBLB cases are also requested
Therefore, it may be impossible to optimize the band-to-band Tx/Rx isolations and Tx rejections for all bands, and to enable multiple LBLB support in a UE, conservative numbers should be used.
Given the distance between the two bands, it should be feasible, with the proper delta T and delta R, to target a two-antenna architecture with two triplexers and this approach should be used for the study:
· n105 DL+ n105 UL + n5 DL triplexer
· n105 DL+ n5 UL + n5 DL triplexer
· With this distance, it may also be feasible to target a n105+n5 quadplexer on a main UL antenna and a n105+n5 duplexer on a DL only diversity antenna, but this may not allow multiple LBLB support
However, if the increased band distance helps in terms of filter multiplexing, it is not good for the antenna performance since one antenna has to cover 282MHz and the other 231MHz. As such, a three-antenna solution may help and can be an option.
Proposal on architecture: CA_n5-n105 requirements are based on a two-antenna implementation with:
· n5DL+n105UL+n105DL triplexer on antenna 1
· n105DL+n5UL+n5DL triplexer on antenna 2
· Support of multiple LBLB combinations.
Delta T and Delta R
For CA_n5-n105, the two antenna implementation should drive the TIB,c and RIB,c values. Based on other LB-LB cases, and especially DC_5_n71, a Delta T of 0.5dB for both bands can be used. For Delta Rib, CA_n5-n12 values can be reused. 
Proposal on Delta T and Delta R: the values in Table 1 and 2 are used for CA_n5-n105.
Table 1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n5-n105
	0.5
	0.5

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n5-n105
	0.5
	0.3

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.


1UL cross-band MSD test points
For CA_n5-n105, the 1UL cross band interference is as follows for the IMD orders of the allocated UL RBs and its image:
· For the n105 20MHz maximum UL CBW, the IMD interference order to n5 is >9
· For the n5 20MHz maximum UL CBW, the IMD interference order to n105 is >9
Given this, there is no MSD due to IMDs. Nonetheless, the transmitter noise floor must be considered.
With the architecture aspects discussed above and the need to support multiple LBLB cases, conservative values should be considered:
· 45dB cross band Tx-Rx isolation for the triplexers
· 40dB Tx rejection in the other DL band
· 10dB antenna coupling
· 4dB post PA losses
· Transmitter noise floor of -125dBm/Hz.
Based on these assumptions, the MSD with MRC combining is calculated in Table 3.
Table 3: MRC calculations for band n5 and n105 cross-band MSD.
	 
	band 
	n105
	n5

	CBW/NRB
	[MHz]/#
	5
	25
	5
	25

	transmitter noise floor
	[dBm/CBW]
	-58.5
	-58.5

	5MHz CBW REFSENS
	[dBm/CBW]
	-97.2
	-98.0

	RX noise floor wo Tx noise: Main/Div
	[dBm/CBW]
	-93.2
	-93.2
	-94.0
	-94.0

	Tx-Rx / Tx-Ant duplexer isolation/rejection
	[dB]
	45
	40
	45
	40

	LNA to antenna insertion loss
	[dB]
	4
	4

	Antenna isolation
	[dB]
	0
	10
	0
	10

	PC3 1Tx interference levels: Main/Div
	[dBm/CBW]
	-99.5
	-104.5
	-99.5
	-104.5

	noise degradation due to Tx noise: Main/Div
	[dB]
	0.9
	0.3
	1.1
	0.4

	noise degradation due to Tx noise: Main/Div
	[lin]
	1.2
	1.1
	1.3
	1.1

	REFSENS degradation after MRC
	uncor [dB]
	0.6
	0.7

	REFSENS degradation after MRC
	cor [dB]
	1.1
	1.3



Proposal for CA_n5-n105 1UL cross-band MSD: see Table 4 below.
Table 4: CA_n5-n105 1UL cross-band MSD
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n105
	n5
	693
	20
	15
	20 (RBstart=86)
	871.5
	5
	1.3
	>ACLR2

	n5
	n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	1.1
	>ACLR2



Conclusions
In this contribution, we have discussed the requirements for CA_n5-n105 study and make the following proposals.

Proposal on architecture: CA_n5-n105 requirements are based on a two-antenna implementation with:
· n5DL+n105UL+n105DL triplexer on antenna 1
· n105DL+n5UL+n5DL triplexer on antenna 2
· Support of multiple LBLB combinations.
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NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.
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