[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 110	R4-2402358
Athens, Greece, 26th Feb 2024 – 1st Mar 2024
Title:	TP to TR 36.718-02-01 Addition of CA_7-40
Source:	Samsung, Spark NZ Ltd
Agenda item:	9.1.3.1
Document for:	Approval
[bookmark: _Hlk158024606]1	Introduction
[bookmark: _Hlk158109995]This TP is to add CA_7A-40A, CA_7A-40C, CA_7A-40D, and CA_7A-40A-40A with ULCA. CA_7A-40A, CA_7A-40C, CA_7A-40D, and CA_7A-40A-40A with single UL have been specified.
************************************* Start of TP*****************************************
5.3.x	CA_7-40, CA_7-40-40
5.3.x.1	Channel bandwidths per operating band for CA
Table 5.3.x.1-1: Inter-band CA operating bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD



Table 5.3.x.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	[bookmark: _Hlk158025856]CA_7A-40A
	CA_7A-40A

	7
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_7A-40C
	CA_7A-40A

	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	40
	See CA_40C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	

	CA_7A-40D
	CA_7A-40A

	7
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	40
	See CA_40D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	CA_7A-40A-40A
	CA_7A-40A 
	7
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	40
	See CA_40A-40A Bandwidth Combination Set 1 in Table 5.6A.1-3
	
	



5.3.x.2	Co-existence studies
Since 2DL / 1UL fallbacks have been specified, there is no need to study harmonic and cross band isolation issues again. For 2DL / 2UL own receiver desensitization study 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.3.x.2-1.
Table 5.3.x.2-1: IMD analysis UL_CA_7A-40A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequencies (MHz)
	2500
	2570
	2300
	2400

	2nd order IMD products
	|fx_low – fy_high|
	|fx_high – fy_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	100
	270
	4800
	4970

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	2600
	2840
	2030
	2300

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7300
	7540
	7100
	7370

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	5100
	5410
	4330
	4700

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	9800
	10110
	9400
	9770

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	200
	540
	9600
	9940

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6630
	7100
	7600
	7980

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11700
	12170
	12300
	12680

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	1760
	2200
	2700
	3110

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	11900
	12340
	12100
	12510



Based on Table 5.3.x.2-1, IMD3 issue caused by 7+40 falls into band 7 Rx.
Table 5.3.x.2-2: Requirements for uplink inter-band carrier aggregation (two bands)
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_7-40
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	NOTE 8:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 21:	This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.



5.3.x.3	∆TIB and ∆RIB values
Already included in TS 36.101.
5.3.x.4	REFSENS Requirements
Based on the co-existence studies there is a need to define additional REFSENS requirements. MSD value and test points are taken from NR CA_n7-n40.
Table 5.3.x.4-1: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_7A-40A
CA_7A-40C
CA_7A-40D
CA_7A-40A-40A
	7
	2510
	5
	25
	2630
	23
	FDD
	IMD3

	
	40
	2390
	5
	25
	2390
	N/A
	TDD
	N/A



************************************* End of TP*****************************************
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