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Introduction
In this paper, we provide the following text proposals to capture the remaining parts for CA_n5-n8.
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Text proposal
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]<<Start of Change for TR 38.872>>
[bookmark: _Toc109047242][bookmark: _Toc120543077]5.1.2.4	∆TIB,c and ∆RIB,c values
For CA_n5-n8, the TIB,c and RIB,c are given in the tables below. considering both 2-antenna and 3–antenna implementations. If 3-antenna implementation is assumed, there isn’t any additional insertion loss observed for CA_n5-n8 compared with single carrier operation. If it’s assumed to derive the the delta Tib and Rib requirements for CA_n5-n8 based on 3–antenna implementation, all the values can be zero. If 2-antenna implementation is assumed to specify these requirements, the existing delta Tib and Rib values for CA_n8-n20 can be reused for CA_n5-n8, i.e. 0.4 Tib for each band and 0 Rib for each band.
Table 5.1.2.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB] for 2-antenna implementation
	ΔTIB,c [dB] for 3-antenna implementation

	CA_n5-n8
	n5
	FFS0.4
	0

	
	n8
	FFS0.4
	0



Table 5.1.2.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n5-n8
	n5
	FFS0

	
	n8
	FFS0




<<Next of Change>>
[bookmark: _Toc109047243][bookmark: _Toc120543078]5.1.2.5	REFSENS requirements
FFSFor full band n5 and n8 RF filters implementation, the scheduling is restricted as DL_n5-n8_UL_n5 and the concurrent operation between DL band n5 and UL band n8 can’t work. There is no MSD for band n8 DL due to band n5 UL interference since RF components (band n5 duplexer) can provide necessary isolation to protect band n8 DL frequency range.
For dedicated RF filters implementation with partial frequency range, the MSD due to cross band isolation between DL band n5 and UL band n8 need to be further studied based on the isolation performance assumption between band n5 DL and band n8 UL.

<<Next of Change>>
[bookmark: _Toc109047245][bookmark: _Toc120543079]5.1.3	Specific for 2 bands UL of CA_n5-n8
5.1.3.0 General
Only dedicated RF filter(s) implementation with partial frequency range can support DL_n5-n8_UL_n5-n8 feature. And full band n5 and n8 RF filters implementation can’t support DL_n5-n8_UL_n5-n8 feature. Thus, the following technical analysis is based on dedicated RF filter(s) implementation.
[bookmark: _Toc109047246][bookmark: _Toc120543080]5.1.3.1	Maximum output power for inter-band CA
Power class 3 is assumed for UL CA_n5-n8.
[bookmark: _Toc109047247][bookmark: _Toc120543081]5.1.3.2	UE co-existence studies
Table 5.1.3.2-1 lists Band n5 + Band n8 2UL bands CA 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 5.1.3.2-1: Band n5 and Band n8 UL IMD products with frequency range restriction
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	835
	904
	915

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

	IMD frequency limits (MHz)
	69
	91
	1728
	1750

	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)
	733
	766
	973
	1006

	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)
	2552
	2585
	2632
	2665

	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)
	1557
	1601
	1877
	1921

	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)
	3376
	3420
	3536
	3580

	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)
	182
	138
	3456
	3500

	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)
	2836
	2781
	2436
	2381

	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)
	1097
	1042
	697
	642

	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)
	4440
	4495
	4200
	4255

	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)
	4360
	4415
	4280
	4335



[bookmark: OLE_LINK8]Based on Table 5.1.3.2-1, there is no IMD issue for CA_n5-n8 with the following frequency range restriction. 
n5	UL: 824 MHz – 835 MHz	DL: 869 MHz – 880 MHz; 
n8	UL: 904 MHz – 915 MHz	DL: 949 MHz – 960 MHz.
Table 5.1.3.2-2 lists the protected bands required for the 2UL bands CA configuration.
Table 5.1.3.2-2: Protected bands for the 2UL bands CA configuration
	NR CA Configuration
	Spurious emission 

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

	CA_n5-n8
	E-UTRA Band 1, 28, 31, 34, 38, 40, 45, 50, 51, 65, 73, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 7, 41, 42, 43, 52
NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 8
	FDL_low
	-
	FDL_high
	-50
	1
	4

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 3:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7 MHz
NOTE 4:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.



[bookmark: _Toc109047248][bookmark: _Toc120543082]5.1.3.3	REFSENS requirements
FFSBased on the assumption of restricted frequency range for CA_n5-n8, there is no MSD issue due to intermodulation interference.
5.1.4	Feasible RF implementations
Referring to clause 5.1.1 UE RF architecture assumption, it can be observed that two sets of different RF implementations are included currently: 
One is full band n5 and n8 RF filters implementation.
Another one is dedicated RF filters implementation with partial frequency range.
These two implementation may have different RF requirements and scheduling restriction. In study phase, we list all the implementations on the table and further trade off each implementation as below.
Table 5.1.4-1: Trade-off between two feasible RF implementations.
	Type of implementation
	Pros
	Cons

	Full band n5 and n8 RF filters implementation
	1. Current RF components can be reused easily.
2. The same RF filters can support both single carrier operation and CA operation.
3. UE cost may not be improved too much.
	1. UL_n5-n8 can’t be supported. Only DL_n5-n8_UL_n5 can be supported. Scheduling restriction can be observed.

	dedicated RF filters implementation with partial frequency range
	1. DL_n5-n8_UL_n5-n8 can be supported by UE within partial frequency range. Operators’ demands can be met.
2. There is no scheduling restriction for CA operation, but the specific partial frequency range.
	1. At least, one n8 filter with UL partial frequency range need to be developed for this specific CA operation.
2. Dedicated filter and full band filter need to be switched between single carrier operation and CA operation.


As both implementations are allowed and UE can support them optionally, one solution is needed to further distinguish these two implementations. The following options can be further discussed.
· Option 1: New bands would be required
· Option 2: New bands would not be required. One capability can be introduced to distinguish these two kinds of implementation.
· Option 3: Other 


<<End of Change>>
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