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1	Introduction
This is a TP to TR 38.7xx-02-01 to add CA_n13-n66 for BCS 4 and 5 including NC intra-band addition to n66 downlink. 
************************************* Start of TP*****************************************
[bookmark: _Toc168053448][bookmark: _Toc494295562][bookmark: _Toc495923662][bookmark: _Toc500344915][bookmark: _Toc507677788][bookmark: _Toc512349566]5.x	CA_n13-n66
[bookmark: _Toc83580305][bookmark: _Toc69083977][bookmark: _Toc75466983][bookmark: _Toc61367241][bookmark: _Toc84413423][bookmark: _Toc68230564][bookmark: _Toc37251223][bookmark: _Toc45888601][bookmark: _Toc76717995][bookmark: _Toc45888002][bookmark: _Toc61372624][bookmark: _Toc36107464][bookmark: _Toc29802722][bookmark: _Toc29802097][bookmark: _Toc29801673][bookmark: _Toc84404814][bookmark: _Toc76509005][bookmark: _Toc168053449]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc45888004][bookmark: _Toc76509007][bookmark: _Toc61367243][bookmark: _Toc45888603][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc75466985][bookmark: _Toc84413425][bookmark: _Toc61372626][bookmark: _Toc76717997][bookmark: _Toc68230566][bookmark: _Toc69083979][bookmark: _Toc168053450]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1: CA band combination of band n13+n66
	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
	

	n13
	777 MHz - 787 MHz
	746 MHz - 756 MHz
	FDD

	n66
	1710 MHz - 1780 MHz
	2110 MHz - 2200 MHz
	FDD



If the band combination is TDD/TDD, is SimRx/Tx supported (YES/NO/N-A)? - N/A
[bookmark: _Toc173744045]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 n13+n66
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n13A-n66A
	CA_n13A-n66A
	n13
	n13 channel bandwidths in Table 5.3.5-1 of 38.101-1
	4 and 5

	
	
	n66
	n66 channel bandwidths in Table 5.3.5-1 of 38.101-1
	

	CA_n13A-n66(2A)
	CA_n13A-n66A
	n13
	n13 channel bandwidths in Table 5.3.5-1 of 38.101-1
	4 and 5

	
	
	n66
	CA_n66(2A)_BCS4 and 5
	


[bookmark: _Toc173744046]5.x.1.3	UE co-existence studies for 1 band UL
[bookmark: _Toc173744047]Table 5.x.1.3-1 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n13-n66.
Table 5.x.1.3-1 UL/DL harmonics/harmonic mixing analysis
	UL/DL 
harmonics
	n13
	UL12
	UL2
	UL33
	UL4
	UL5
	MSD type

	
	fLow
	777
	1554
	2331
	3108
	3885
	

	n66
	fLow
	fHigh
	787
	1574
	2361
	3148
	3935
	

	DL1
	2110
	2200
	N/A
	-
	-
	-
	-
	UL harmonic

	DL23
	4220
	4400
	-
	N/A
	-
	N/A
	N/A
	Harmonic mixing

	DL34
	6330
	6600
	-
	-
	N/A
	-
	N/A
	

	DL4
	8440
	8800
	-
	N/A
	N/A
	N/A
	N/A
	

	DL54
	10550
	11000
	-
	-
	N/A
	N/A
	N/A
	

	Analysis
	No issues found.

	UL/DL 
harmonics
	n66
	UL14
	UL2
	UL33
	UL4
	UL5
	MSD type

	
	fLow
	1710
	3420
	5130
	6840
	8550
	

	n13
	fLow
	fHigh
	1780
	3560
	5340
	7120
	8900
	

	DL1
	746
	756
	N/A
	-
	-
	-
	-
	UL harmonic

	DL23
	1492
	1512
	-
	N/A
	-
	N/A
	N/A
	Harmonic mixing

	DL34
	2238
	2268
	-
	-
	N/A
	-
	N/A
	

	DL4
	2984
	3024
	-
	N/A
	N/A
	N/A
	N/A
	

	DL54
	3730
	3780
	-
	-
	N/A
	N/A
	N/A
	

	Analysis
	No issues found.

	Note 1: ULx means UL xth harmonic frequency, and DLy means DL yth harmonic frequency range
Note 2: When a collision is detected with an overlap >0Hz between the ULx with DLy frequency ranges, the 
               ULx/DLy cell is marked “D” for direct hit.
            When the gap between ULx and DLy frequency range is from 0Hz to x*MinULCBW, the ULx/DLy cell is
                marked “N” for Near miss.
Note 3: UL3/DL2 harmonic mixing direct hit case for PC3/5 only apply for DL>3GHz
Note 4: For harmonic mixing, near-miss cases only apply for UL1 and odd DLy orders.



Table 5.x.1.3-2 summarizes frequency ranges where cross band isolation may occur for CA_n13-n66.
Table 5.x.1.3-2: Cross-band isolation analysis
	Bands
	n13
	n66

	Frequency limit
	flow
	fhigh
	flow
	fhigh

	fUL (MHz)
	777
	787
	1710
	1780

	fDL (MHz)
	746
	756
	2110
	2200

	UL CBW (MHz)2
	Minimum CBW
	Maximum CBW
	Minimum CBW
	Maximum CBW

	
	5
	10
	5
	45

	ACLR1 range
	fxULlow-maxULCBWx
	fxULhigh+maxULCBWx
	fyULlow-maxULCBWy
	fyULhigh+maxULCBWy

	ACLR1 (MHz)
	767
	797
	1665
	1825

	ACLR2 range
	fxULlow-2*maxULCBWx
	fxULhigh+2*maxULCBWx
	fyULlow-2*maxULCBWy
	fyULhigh+2*maxULCBWy

	ACLR2 (MHz)
	757
	807
	1620
	1870

	ACLR3 range
	fxULlow-3*maxULCBWx
	fxULhigh+3*maxULCBWx
	fyULlow-3*maxULCBWy
	fyULhigh+3*maxULCBWy

	ACLR3 (MHz)
	747
	817
	1575
	1915

	ACLR4 range
	fxULlow-4*maxULCBWx
	fxULhigh+4*maxULCBWx
	fyULlow-4*maxULCBWy
	fyULhigh+4*maxULCBWy

	ACLR4 (MHz)
	737
	827
	1530
	1960

	ACLR5 range1
	fxULlow-5*maxULCBWx
	fxULhigh+5*maxULCBWx
	fyULlow-5*maxULCBWy
	fyULhigh+5*maxULCBWy

	ACLR5 (MHz)
	727
	837
	1485
	2005

	Analysis
	No issues found
	No issues found

	NOTE 1:  Even if there is no overlap up to ACLR5, MSD beyond the ACLR5 range should be evaluated further if:
          - The UL aggressor band and DL aggressor band are part of the same or adjacent band group as described in table A.1
          - If the DL band is above the UL band, it’s lower frequency edge must be below the UL lowest 2nd harmonic frequency
           - As an indicative threshold, if >45dB UL rejection at the DL band frequency can be guaranteed, assuming a -130dBm/Hz TX noise floor level, the transmitter noise floor related MSD should be negligible
NOTE 2:  The maximum UL channel bandwidth of the BCS (noted maxULCBW) is used to calculate the band ACLR ranges while the minimum DL channel bandwidth of the BCS (noted minDLCBW) is used for the DL band victim channel bandwidth.



[bookmark: _Toc2189][bookmark: _Hlk167407889]5.x.1.4	∆TIB,c and ∆RIB,c values
For CA_n13-n66, the TIB,c and RIB,c values have already been defined.
[bookmark: _Toc9547][bookmark: _Toc109047243]5.x.1.5	REFSENS requirements
There are no additional Refsens requirements.

5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc109047247][bookmark: _Toc2338][bookmark: _Toc109047246][bookmark: _Toc20689][bookmark: _Toc215479672][bookmark: _Toc196229364][bookmark: _Toc17549][bookmark: _Toc13113][bookmark: _Toc1765]5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Power Class 3 (dBm)
	Tolerance (dB)	

	CA_n13A-n66A
	23
	+2/-3


5.x.2.2	UE co-existence studies for 2 bands UL
Table 5.x.2.2-1 lists Band n13 + Band n66 2 bands UL CA(2CC) 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis.
Table 5.x.2.2-1: Band n13 and Band n66 for 2CC UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	923 - 1003
	2487 - 2567

	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)
	136 - 226
	2633 - 2783

	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)
	3264 - 3354
	4197 - 4347

	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)
	551 - 651
	4343 - 4563

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

	IMD frequency limits (MHz)
	1846 - 2006
	

	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)
	4041 - 4141
	5907 - 6127

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

	IMD frequency limits (MHz)
	4974 - 5134
	

	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)
	6053 - 6343
	1328 - 1438

	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)
	3556 - 3786
	1059 - 1229

	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)
	7617 - 7907
	4818 - 4928

	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)
	6684 - 6914
	5751 - 5921

	NOTE : For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range
              shall be set such that  (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking
              absolute. The lowest even order and lowest odd order IMD MSDs shall be considered.




[bookmark: _Toc168053455]5.x.2.3	REFSENS requirements
Based on the analysis there are no additional Refsens requirements from the BCS increase and the intra-band downlink addition.
************************************* End of TP******************************************
