[bookmark: _Hlk491845607][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #103-e                              R4-2210356                                                                                                                               
Online, 9th -20th May, 2022
Source:	Samsung, Spark
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title:	TP for TR 36.717-02-02: CA_28-40
Agenda item:			10.4.3
Document for:	Approval
1. Introduction
This contribution is a text proposal for TR 36.717-02-02 to include CA_n28-n40 according to the request in [1].
Some 02-01 fallback modes are proposed together in this meeting as R4-2208444.
2. Reference
[1] R4-2205596, Revised WID on Rel-17 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2). 
3. Text Proposal
[bookmark: _Toc523749799][bookmark: _Toc523750864][bookmark: _Toc527979877][bookmark: historyclause]<Start of Text Proposal>
[bookmark: _Toc97711727]5.x	CA_28-40
[bookmark: _Toc97711728]5.x.1	Channel bandwidths per operating band for CA
Table 5.x.1-1: E-UTRA CA configurations and bandwidth combination sets
	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

	CA_28A-40A
	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_28A-40A-40A
	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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

	CA_28A-40C
	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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

	CA_28A-40D
	CA_28A-40A
	28
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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



[bookmark: _Toc97711729]5.x.2	Co-existence studies
For 2UL / 2DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.x.2-1.
Table 5.x.2-1: Harmonic and IMD analysis
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	703
	748
	2300
	2400

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fn_low
	2* fn_high

	2nd harmonics frequency limits (MHz) 
	1406 - 1496
	4600 - 4800

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fn_low
	3* fn_high

	3rd harmonics frequency limits (MHz)
	2109 - 2244
	6900 - 7200

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	1552 - 1697
	3003 - 3148

	Two-tone 3rd order IMD products
	|f2_low – 2*f1_high|
	|f2_high – 2*f1_low|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	804 - 994
	3852 - 4097

	Two-tone 3rd order IMD products
	|2*f1_low + f2_low|
	|2*f1_high + f2_high|
	|2*f2_low + f1_low|
	|2*f2_high + f1_high|

	IMD frequency limits (MHz)
	3706 - 3896
	5303 - 5548

	Two-tone 4th order IMD products
	|3*f1_low – f2_high|
	|3*f1_high – f2_low|
	|3*f2_low – f1_high|
	|3*f2_high –f1_low|

	IMD frequency limits (MHz)
	56 - 291
	6152 - 6497

	Two-tone 4th order IMD products
	|3*f1_low +f2_low|
	3*f1_high + f2_high|
	|3*f2_low+f1_low|
	|3*f2_high +f1_high|

	IMD frequency limits (MHz)
	4409 - 4644
	7603 - 7948

	Two-tone 4th order IMD products
	|2*f1_low –2*f2_high|
	|2*f1_high –2*f2_low|
	|2*f1_low +2*f2_low|
	|2*f1_high +2*f2_high|

	IMD frequency limits (MHz)
	3104 - 3394
	6006 - 6296

	Two-tone 5th order IMD products
	|f1_low –4*f2_high|
	|f1_high –4*f2_low|
	|f2_low –4*f1_high|
	|f2_high –4*f1_low|

	IMD frequency limits (MHz)
	8452 - 8897
	412 - 692

	Two-tone 5th order IMD products
	|f1_low +4*f2_low|
	|f1_high +4*f2_high|
	|f2_low+4*f1_low|
	|f2_high +4*f1_high|

	IMD frequency limits (MHz)
	9903 - 10348
	5112 – 5392

	Two-tone 5th order IMD products
	|2*f1_low –3*f2_high|
	|2*f1_high –3*f2_low|
	|2*f2_low -3*f1_high|
	|2*f2_high -3*f1_low|

	IMD frequency limits (MHz)
	5404 - 5794
	2356 - 2691

	Two-tone 5th order IMD products
	|2*f1_low +3*f2_low|
	|2*f1_high +3*f2_high|
	|2*f2_low+3*f1_low|
	|2*f2_high +3*f1_high|

	IMD frequency limits (MHz)
	8306 - 8696
	6709 - 7044



Based on analysis on above table, there is no IMD issue for this combination.
Table 5.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_28-40
	E-UTRA Band 3, 5, 7, 8, 18, 19, 20, 26, 27, 28, 31, 34, 38, 41, 72
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 1, 11, 21, 22, 32, 42, 43, 50, 51, 52, 65, 73, 74, 75, 76
NR Band, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	4

	NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA 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 (2MHz + 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 4:	Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.



[bookmark: _Toc97711730]5.x.3	∆TIB and ∆RIB values
Already included in TS 36.101.
[bookmark: _Toc97711731]5.x.4	REFSENS requirements
Based on analysis of 5.x.2, there are no additional MSD requirements for this combination.
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