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1. Introduction
This contribution is a text proposal for TR 38.718-02-01 to include CA_n26A-n28A as request by operator.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
The combo is a L-L band combination with small gap between uplink range of n26 and downlink range of n28. The maximum uplink bandwidth of n26 is up to 20MHz that its ACP1 would fall into DL range of n28 directly if uplink is allocated full RB. Below table lists our assumption for MSD characterization. Here we consider three antenna implementation since the frequency gap between n26 uplink and n28 downlink is only 11MHz that we don’t think a low band diplexer is feasible with existing technology. Based on previous RAN4 agreement, there shall not be frequency range constraint on n28 thus MSD shall be characterized with full frequency range.
	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n28 filter rejection at n26 UL range
	15
	dB

	n26 ACP1
	-30
	dBc

	n26 CIM3
	-60
	dBc

	Front-end loss 
	4
	dB

	PCB isolation 
	67
	dB

	PA RXBN noise
	-115
	dBm/Hz

	Thermal noise at n28 RX ANT port
	-165.5
	dBm/Hz

	Transceiver effective phase noise 
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 1 Receiver performance parameters for MSD analysis
With above parameters, we calculate MSD due to cross band isolation as below:
	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n26 TX power at antenna port (Primary path)
	23
	23
	dBm

	n26PA output noise power at n28 LNA input port
	-71.3
	-71.3
	dBm/5MHz

	n28 LNA IM2 due to n26 uplink
	-53
	-53
	dBm/5MHz

	Thermal noise at RX ant port
	-162.5
	dBm/Hz

	CIM3 noise at n28 LNA input port
	-55.8
	-55.8
	dBm

	Total noise level refer to B28 LNA input port
	-51.1
	-51.1
	

	Combined

	MSD (5MHz BW)
	47.4
	dB



Table 2 Link analysis for Band 28 5MHz REFSENS calculation at fc = 800.5 MHz
With the above analysis we found that due to insufficient isolation of existing n28B filter that the degradation on REFSENS that makes uplink in n26 for the combo would block the n28 receiving signal that makes the carrier aggregation has very limited gain comparing to non-CA operation. We propose for the CA_n26-n28, uplink is only in n28.
Proposal 1: For CA_n26-n28, uplink is only in band n28
3. Text Proposal
---Start of changes---
[bookmark: _Toc7900][bookmark: _Toc46349197][bookmark: _Toc46349971][bookmark: _Toc527641601][bookmark: _Hlk32391732]5.x	n26-n28
[bookmark: _Toc17818][bookmark: _Toc46349198][bookmark: _Toc46349972]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc26762][bookmark: _Toc46349199][bookmark: _Toc46349973]5.x.1.1		Operating bands for CA
Table 5.x.1.1-1: CA band combination of band n26 and n77
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	n26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	TDD



[bookmark: _Toc8429][bookmark: _Toc46349200][bookmark: _Toc46349974]5.x.1.2		Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n26+n77
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n26A-n28A
	n28
	n26
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20
	



[bookmark: _Toc17839][bookmark: _Toc46349201][bookmark: _Toc46349975]5.x.1.3		UE co-existence studies
[bookmark: _Toc22271][bookmark: _Toc46349202][bookmark: _Toc46349976]Table 5.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_ n26-n28.
Table 5.x.1.3-1: Impact of UL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n26
	814
	849
	859
	894
	1628
	1698
	2442
	2547
	3256
	3396
	4070
	4245

	n28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	2812
	2992
	3515
	3740



Table 5.x.1.3-2: Impact of DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n26
	814
	849
	859
	894
	1718
	1788
	2577
	2682
	3436
	3576
	4295
	4470

	n28
	703
	748
	758
	803
	1516
	1606
	2274
	2409
	3032
	3212
	3790
	4015



There’s no REFSENS impact due to UL harmonic or DL harmonic mixing.
5.x.1.4		∆TIB and ∆RIB values
For CA_n26-n77, the TIB,c and RIB,c values are same as for CA_n5-n28 and are given in the tables below.
Table 5.x.1.4-1: ΔTIB,c
	NR CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n26-n28
	n26
	0.5

	
	n28
	0.5



Table 5.x.1.4-2: ΔRIB,c
	NR CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n26-n28
	n26
	0.2

	
	n28
	0.2



[bookmark: _Toc6838][bookmark: _Toc46349203][bookmark: _Toc46349977]5.x.1.5 		REFSENS requirements
There’s no MSD exception needed due to uplink is only in n28
[bookmark: _Toc109047244]5.x.1.6	OOB blocking exception requirements
There’s no OOBB exception needed for the combo.
[bookmark: _Toc15524]5.x.2		Specific for 2 bands UL CA
N/A since the combo does not target on 2 bands UL CA

---End of changes---
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