Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG4 Meeting #91	R4-1905792
Reno, USA, 13 - 17 May 2019	

Agenda item:	9.2.2
Source:	SoftBank Corp.
Title:	TP for TR 38.716-02-00: CA_n28-n77
Document for:	Approval
1	Introduction
2B NR CA of CA_n28-n77 was approved in RAN#83[1]. This TP is to capture the basic aspects for the CA. 

2	Combination proposed
Combinations proposed in [1] are as below. 

Table 2-1: CA band combination of band n28 + 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
	

	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD



Table 2-2: Supported bandwidths per CA band combination of CA_n28A-n77A
	CA operating / channel bandwidth

	NR CA Configuration
	UL Configuration
	NR Band
	Subcarrier spacing
[kHz]
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90
MHz
	100 MHz
	Bandwidth combination set

	CA_n28A-n77A
	-
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



3.  Co-existence
UL harmonics for CA_n28-n77 are as below. 

Table 3-1: Band n28 and Band n77 UL harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	3300
	4200

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1406
	1496
	6600
	8400

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2109
	2244
	9900
	12600

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	2812
	2992
	13200
	16800

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	3515
	3740
	16500
	21000

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	4218
	4488
	19800
	25200



From table 3, it is seen that 5th harmonic frequency of band n28 fall into band n77. 
4. Delta Tib/Rib
From delta Tib/Rib of DC_28_n77, the proposal for CA_n28-n77 is:
Table 4-1: ΔTIB of constituent 2 band combo.
	Inter-band EN-DC configuration
	NR Band
	ΔTIB,c (dB)

	CA_n28-n77
	n28
	0.5

	
	n77
	0.8



Table 4-2: ΔRIB of constituent 2 band combo.
	Inter-band EN-DC configuration
	NR Band
	ΔRIB,c (dB)

	CA_n28-n77
	n28
	0.2

	
	n77
	0.5




5.  REFSENS
As mentioned in section 3, REFSENSE due to 5th harmonic is expected. Based on the MSD in DC_28_n77, the following value is proposed. 

Table 5-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	25 MHz
(dB)
	30 MHz (dB)
	40 MHz
(dBm)
	50 MHz
(dBm)
	60 MHz
(dBm)
	80 MHz
(dBm)
	90 MHz
(dBm)
	100 MHz
(dBm)

	n28
	n771,2
	
	10.4
	8.9
	7.8
	
	
	4.7
	3.7
	3
	1.7
	1.2
	0.7

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a high band.  
NOTE 2:	The requirements should be verified for UL NR‑ARFCN of a low band (superscript LB) such that  in MHz and  with  the carrier frequency of a high band in MHz and the channel bandwidth configured in the low band.



Table 5-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for NR CA, FR1
	NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n28
	n77
	
	10
	15
	20
	
	
	25
	25
	25
	25
	25
	25




6.  Conclusion
This paper proposes study results of CA_n28-n77. 
TP is shown in Annex.

7.  Reference
[1]  RP-190494  Revised WI: Rel-16 NR inter-band CA/DC for 2 bands DL with up to 2 bands UL



Annex.   Proposed text for TR38.716-02-00: NR 2B CA/DC
[Unchanged Parts Skipped]

6.x			CA_n28-n77
[bookmark: _Toc520972130]6.x.1		Common for 1 band UL and 2 bands UL CA
6.x.1.1		Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n28+n77
	NR CA Band
	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
	

	CA_n28-n77
	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	
	n77
	3300 MHz
	–
	4200 MHz
	3300 MHz
	–
	4200 MHz
	TDD



[bookmark: _Toc507677572][bookmark: _Toc500344698][bookmark: _Toc494295349][bookmark: _Toc512349350][bookmark: _Toc492044186][bookmark: _Toc492043932][bookmark: _Toc495923446]6.x.1.2		Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n28+n77
	CA operating / channel bandwidth [MHz]

	NR CA Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n28A-n77A
	-
	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	
	n77
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



[bookmark: _Toc492044187][bookmark: _Toc500344699][bookmark: _Toc494295350][bookmark: _Toc507677573][bookmark: _Toc495923447][bookmark: _Toc512349351][bookmark: _Toc492043933]6.x.1.3		Co-existence studies
Table 6.x.1.3-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n28-n77.
Table 6.x.1.3-1: Impact of UL/DL Harmonic 
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic
	nth 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
	UL Low Band Edge
	UL High Band Edge

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

	n77
	3300
	4200
	3300
	4200
	6600
	8400
	9900
	12600
	13200
	16800
	16500
	21000
	
	



Based on the above table, there is 5th harmonic issue for the band combination of n28 and n77.
[bookmark: _Toc495923448][bookmark: _Toc494295351][bookmark: _Toc512349352][bookmark: _Toc507677574][bookmark: _Toc492044188][bookmark: _Toc500344700][bookmark: _Toc492043935]6.x.1.4		∆TIB and ∆RIB values
For CA_n28-n77, the TIB,c and RIB,c values for UEs not supporting simultaneous Rx/Tx are given in the tables below.
Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n28-n77
	n28
	0.5

	
	n77
	0.8



Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	[bookmark: OLE_LINK6]CA_n28-n77
	n28
	0.2

	
	n77
	0.5




6.x.1.5		REFSEN requirements
Due to identified harmonic issues, MSD for CA_n28-n77 is derived and need to be defined in 38.101-1 as below.
Table 6.x.1.5-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB

	n28
	n771, 2
	
	10.4
	8.9
	7.8
	
	
	4.7
	3.7
	3
	1.7
	1.2
	0.7

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a high band.
NOTE 2:	The requirements should be verified for UL NR‑ARFCN of a low band (superscript LB) such that  in MHz and  with  the carrier frequency of a high band in MHz and the channel bandwidth configured in the low band.




Table 6.x.1.5-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for NR CA, FR1 
	NR Band / Channel bandwidth of the high band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	90 MHz
	100 MHz

	n28
	n77
	
	10
	15
	20
	
	
	25
	25
	25
	25
	25
	25





[Unchanged Parts Skipped]
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