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Introduction
Considerations on CA_n5-n105 are provided in this contribution.
Discussion
The objectives of SI 
The objectives of SI are as follows:
· Investigate the feasibility and solutions to enable simultaneous transmission on two UL bands with 2Tx and simultaneous reception on two or three bands for the following sub-1GHz band combinations for smart phone form factor
Table 1: Summary of band combinations considered in the SI
	Configuration
	Uplink Configuration
	fallback configurations (Status)
	Supported operators

	CA_n5A-n105A
	CA_n5A-n105A
	DL_n5A-n105A_UL_n5A_BCS0 (New)
DL_n5A-n105A_UL_n105A_BCS0 (New)
	Spark NZ

	CA_n28A-n105A
	CA_n28A-n105A
	DL_n28A-n105A_UL_n28A_BCS0 (New)
DL_n28A-n105A_UL_n105A_BCS0 (New)
	Spark NZ

	CA_n26A-n28A
	CA_n26A-n28A
	DL_n26A-n28A_UL_n28A_BCS0 (Completed in RAN4#106)
DL_n26A-n28A_UL_n26A_BCS0 (New)
	Telstra

	CA_n5A-n28A-n105A1
	CA_n5A-n28A
	DL_n5A-n28A_UL_n5A-n28A_BCS0 (Ongoing in a separate WI)
DL_n5A-n28A-n105A_UL_n5A_BCS0 (New)
DL_n5A-n28A-n105A_UL_n28A_BCS0 (New)
	Spark NZ

	CA_n5A-n28A-n105A1
	CA_n5A-n105A
	DL_n5A-n105A_UL_n5A-n105A_BCS0 (New)
DL_n5A-n28A-n105A_UL_n5A_BCS0 (New)
DL_n5A-n28A-n105A_UL_n105A_BCS0 (New)
	Spark NZ

	CA_n5A-n28A-n105A1
	CA_n28A-n105A
	DL_n28A-n105A_UL_n28A-n105A_BCS0 (New)
DL_n5A-n28A-n105A_UL_n28A_BCS0 (New)
DL_n5A-n28A-n105A_UL_n105A_BCS0 (New)
	Spark NZ



Table 2: Bandwidth combination set for each band combination
	· NR CA configuration
	· Uplink CA configuration or single uplink carrier
	· NR Band
	· Channel bandwidth (MHz)
	· Bandwidth combination set

	CA_n5A-n105A
	CA_n5A-n105A
	n5
	5, 10, 15, 20
	0

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	

	CA_n28A-n105A
	CA_n28A-n105A
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	

	CA_n26A-n28A
	CA_n26A-n28A
	n26
	5, 10, 15, 20, 25, 30
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	CA_n5A-n28A-n105A1
	CA_n5A-n28A
CA_n5A-n105A
CA_n28A-n105A
	n5
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20, 25, 30
	

	
	
	n105
	5, 10, 15, 20, 25, 30, 35
	



· The following aspects need be studied
· UE RF architecture including n-plexing, PA
· Study feasibility of low band wideband antenna and multiple low band narrowband antennas.
· Evaluate the MSD requirements if needed.
· Evaluate if UE complexity can be reduced based on the frequency range and BCS proposed by operators.
· Power class 3 (PC3) is considered in this study

· Identify potential impacts to relevant RAN4 requirements.

NOTE 1: The study of 3 band combination can only start after completion of 2 bands fallbacks
NOTE 2: Check at RAN4#107 whether CA_n5A-n28A-n105A could be included in the SI based on study progress for the fall back combinations listed in Table 1. 

WF from RAN4#106bis-e
Issue 2-1-1: RF architecture discussion
Agreement: 
All the RF architectures can be captured into the TR for further study.
· Two-antenna architecture
· Architecture #1: n5UL+n5DL+n105UL+n105DL quadplexer on antenna 1 and n5DL+n105DL duplexer on antenna 2


· Architecture #2: n5UL+n5DL+n105DL triplexer on antenna 1 and n105UL+n105DL+5DL triplexer on antenna 2


· Three-antenna architecture
· Architecture #3: n5UL+n5DL duplexer on antenna 1, n105UL+n105DL duplexer on antenna 2 and n5DL+n105DL duplexer on antenna 3



[bookmark: OLE_LINK3]Issue 2-1-2: Which RF architecture can be used as baseline to study the RF requirements
Agreements: 
Two-antenna architecture with dual triplexer can be used as a baseline to study Tib and Rib. For other requirements except for Tib and Rib, both two-antenna architecture and three-antenna architecture are not precluded.

Issue 2-2-1: MSD due to harmonic and IMD
Agreements: 
· There is no MSD issue due to harmonic or harmonic mixing interference
· There is no MSD issue due to IMD interference when both Band n5 and Band n105 transmit the UL signals for CA_n5-n105.

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.
Analysis
We did a brief analysis for the Two Triplexers RF architecture option. One aspect that needs to be pointed out is that n105 is a very new band, with very challenging frequency arrangements from RF filtering point of view. Hence, especially given the band is new and implementations are just under development, we don’t see it possible to optimize the CA characteristics at the expense of attenuation at CH36 and n105 TX/RX isolations. Please note that the numbers are not derived from dedicated triplexers, but instead from what can be achieved by matching DPX and RX filters together, without optimizations which may offer improved performance over time. We are targeting to provide more detailed simulations during the WI phase, so it is possible that initial results change quite a bit.
With this in mind, we are using the following assumptions in the analysis.
· n5 ΔTIB=0.5dB
· n105 ΔTIB=0.5dB
· n5 ΔRIB=0.2dB
· n105 ΔRIB=0.2dB
· Cross band TX isolation at n5 RX ≥50dB
· Cross band RX isolation at n5 RX ≥42dB
· Cross band TX rejection at n5 RX ≥38dB
· Cross band TX attenuation at n5 DRX≥40dB
· Cross band TX isolation at n105 RX ≥30dB
· Cross band RX isolation at n105 RX ≥37dB
· Cross band TX rejection at n105 RX ≥32dB
· Cross band TX attenuation at n105 DRX≥40dB

The frequency arrangements were as follows.
	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
	TBD
	>ACLR2

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



MSD for n5 DL:
[image: ]
MSD for n105 DL:
[image: ]


Conclusions
MSD analysis for CA_n5-n105 was provided with the following initial results. We are targeting to provide more detailed simulations during the WI phase, so it is possible that initial results change quite a bit.
	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
	2.6
	>ACLR2

	n5
	 n105
	834
	20
	15
	20 (RBstart=0)
	649.5
	5
	5.6
	>ACLR2




	Inter-band CA combination
	NR Band
	ΔRIB,c (dB)
	ΔTIB,c (dB)

	CA_n5-n105
	n5
	0.2
	0.5

	
	n105
	0.2
	0.5



Reference
[1] [bookmark: _Hlk859252]RP-230789, “Study on enhancement for sub-1GHz NR band combinations”, Spark NZ, Huawei, HiSilicon
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Configuration  Uplink  Configuration  fallback configurations (Status)  Supported operators  

CA_n5 A - n105 A  CA_n5 A - n105 A  DL_ n5 A - n105 A_UL_n5A_BCS0 (New)   DL_ n5 A - n105 A_UL_n105A_BCS0 (New)  Spark NZ  

CA_n28 A - n105 A  CA_n28 A - n105 A  DL_ n28 A - n105 A_UL_n 28 A_BCS0 (New)   DL_ n28 A - n105 A_UL_n 105 A_BCS0 (New)  Spark NZ  

CA_n26 A - n28 A  CA_n26 A - n28 A  DL_n26A - n28A_UL_n28A_BCS0 (Completed in  RAN4#106)   DL_n26A - n28A_UL_n26A_BCS0 (New)  Telstra  

CA_n5 A - n28 A - n105 A 1  CA_n5 A - n28 A  DL _n5 A - n28 A _ UL_ n5 A - n28 A_BCS0  (Ongoing in a separate WI)   DL_ n5 A - n28 A - n105 A_UL_n5A_BCS0 (New)   DL_ n5 A - n28 A - n105 A_UL_n28A_BCS0 (New)  Spark NZ  

CA_n5 A - n28 A - n105 A 1  CA_n5 A - n105 A  DL _n5 A - n105 A_UL _n5 A - n 105 A_BCS0   (New)   DL_ n5 A - n28 A - n105 A_UL_n5A_BCS0 (New)   DL_ n5 A - n28 A - n105 A_UL_n105A_BCS0 (New)  Spark NZ  

CA_n5 A - n28 A - n105 A 1  CA_n28 A - n105 A  DL _n28 A - n105 A_UL _n28 A - n105 A_BCS0  (New)   DL_ n5 A - n28 A - n105 A_UL_n28A_BCS0 (New)   DL_ n5 A - n28 A - n105 A_UL_n105A_BCS0 (New)  Spark NZ  

  Table 2: Bandwidth combination set for each band combination  

   NR CA  configuration     Uplink CA  configuration   or  single uplink carrier     N R  Band     Channel bandwidth (MHz)     Bandw idth  combinati on set  

CA_n5A - n105A  CA_n5A - n105A  n5  5, 10, 15, 20  0  

n105  5, 10, 15, 20, 25, 30, 35  

CA_n28A - n105A  CA_n28A - n105A  n28  5, 10, 15, 20, 25, 30  0  

n105  5, 10, 15, 20, 25, 30, 35  

CA_n26A - n28A  CA_n26A - n28A  n26  5, 10, 15, 20, 25, 30  0  

n28  5, 10, 15, 20, 25, 30  

CA_n5A - n28A - n105A 1  CA_n5A - n28A   CA_n5A - n105A   CA_n28A - n105A  n5  5, 10, 15, 20  0  

n28  5, 10, 15, 20, 25, 30  

n105  5, 10, 15, 20, 25, 30, 35  

     The following aspects need be studied  

