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Introduction
Analysis and proposals on CA_n71A-n85A are provided in this contribution.
WF from RAN4#105
· Issue 1-1: 1UL CA_n71-n85 architecture and requirement
· Agreement:
· Dual triplexer approach can be used as a start with UL on each antenna
· n29 band protection level needs to be clarified as follows
· When the uplink is n71, the protection level of n29 is -38 dBm/MHz 
· When the uplink is n85 there is no protection for n29 
· 3 antennas not precluded
· Companies encouraged to bring proposals for MSD for UL n71 into DL n85, and UL n85 into DL n71
· encouraged to check potential MSD for non-CA n71 and n85 REFSENS
· This is because in case of triplexer the IL and isolations may be degraded compared to single band isolations

Considerations
A brief feasibility study was done for Dual Triplexers, with the following assumptions. Please note that the assumption to maintain adequate n71 TX/RX and n85 TX/RX isolations was done from pragmatic reasons; it would be quite complex and perhaps not meaningful to specify relaxations to aggressor band REFSENS due to insufficient TX/RX isolations.
· TX/RX Isolations must be adequate to meet single band REFSENS
· n71 TX attenuation at B29 must be ≥15dB 
Using these underlying assumptions, we got the following initial results. Please note that the ΔTIB/ΔRIB is only due to adding one RX filter into a duplexer, and is not accounting the concept of two triplexers etc.
n71 TRX+n85RX:
· n71 ΔTIB=0.4dB
· n71 ΔRIB=0.4dB
· Cross band TX isolation ≥52dB
· Cross band RX isolation ≥52dB
· n71 TX/RX isolations adequate to meet n71 REFSENS
· n71 Tx attenuation at B29 is ≥15dB
[bookmark: _Hlk126867595]n85 TRX+n71RX:
· n85 ΔTIB=0.4dB
· n85 ΔRIB=0.4dB
· Cross band TX isolation ≥52dB
· Cross band RX isolation ≥52dB
· n85 TX/RX isolations adequate to meet n71 REFSENS

MSD analysis was conducted for triplexers. Please note that in to account certain amount uncertainty in the initial simulation results, we assumed 0.5dB ΔTIB/ΔRIB and 50dB Minimum Cross band TX/RX isolations. In the analysis, we used maximum TX BW for the aggressor, placed close to victim DL, and 5MHz victim DL BA placed close to aggressor UL. We used single band UL RB allocations, placed close to victim DL.
We used the conventional 3GPP assumptions for the TX for the PA noise measurements, as well as in factoring the CIM3/CIM5 contributions:
· 20 MHz 100RB DFT-s-OFDM 
· 30dBc ACLR
· 4dB Post-PA loss
· Image -28dB
· LO -28dBc
· CIM3 -60dBc
· CIM5 -70dBc

[image: ] [image: ]
Based on the analysis, the following MSD test points and MSD results should be used in discussion the RF requirements for CA_n71A-n85A. Please note that the aspect of having two triplexers, and the possible necessity of having more switch throws/switches is not included in the ΔTIB/ΔRIB estimate and must be separately discussed.
For two-antenna solution, there are in principle two options using the two triplexers; 
-Main TRX has both triplexers, which are switched based on the UL band, and Diversity RX has RX duplexer for n85 
-Main TRX has a triplexer and Diversity TRX has a triplexer
The options are illustrated below. In our view, the requirements should be specified using the upper one, i.e “UL from Main antenna only”. There is some additional complexity depending on the implementation methods which should be accounted in ΔTIB/ΔRIB specifications. To account both the increase in RF filter Insertion losses and to warrant some additional margin in combining to enable different implementation options, we propose to specify 0.8dB ΔTIB/ΔRIB for both bands.
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	(dB)
	

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	7.6
	TBD
	ACLR2

	n85
	n71
	705.5
	15
	15
	20 (RBstart=0)
	649.5
	2.5
	TBD
	>ACLR2



Conclusion
RF filter feasibility analysis was conducted for n71A-n85A using two triplexers. MSD analysis was conducted based on the feasibility study results. The following proposal are done.
Proposal 1: Use the following analysis results when discussing requirements for CA_n71A-n85A
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	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n71-n85
	n71
	0.8
	0.8

	
	n85
	0.8
	0.8
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