3GPP TSG-RAN WG4 #92Bis Meeting                                                           	     R4-1911303
Chongqing, China, 14th – 18th Oct., 2019
Source: 	LG Electronics, Verizon
Title: 	TP for TR 36.716-03-02 to include 4 bands DL with 2 bands UL band combinations
[bookmark: Source][bookmark: _GoBack]Agenda item:	7.6.2
[bookmark: DocumentFor]Document for:	Approval
Introduction
The purpose of this document is to introduce co-existence studies and MSD analysis results [1] of LTE inter-band carrier aggregation 4 bands DL with 2 bands UL combinations for TR 36.716-03-02.
Text Proposal
<Start of TP>
----- Unchanged sections omitted -----
[bookmark: _Toc488235554][bookmark: _Toc521074599][bookmark: _Toc533081941][bookmark: _Toc9535704][bookmark: _Toc19093145][bookmark: _Toc455145117][bookmark: _Toc455145650][bookmark: _Toc455145845][bookmark: _Toc468803327][bookmark: _Toc476751276][bookmark: _Toc496637838]7.x	LTE-A inter-band CA: Band 2 and Band 13 and Band 46 and Band 66 DL with 2 bands UL
[bookmark: _Toc533081942][bookmark: _Toc9535705][bookmark: _Toc19093146]7.x.1	List of specific combination issues
[bookmark: _Toc533081943][bookmark: _Toc9535706][bookmark: _Toc19093147]7.x.1.1	Channel bandwidth per operating band for CA
Table 7.x.1.1-1: CA configurations under study
	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_2A-13A-46E-66A
	CA_2A-13A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	130
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See the CA_46E Bandwidth combination set 0 in the Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-46D-66A
	CA_2A-13A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	110
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See the CA_46D Bandwidth combination set 0 in the Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-46C-66A
	CA_2A-13A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
90
	
0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See the CA_46C Bandwidth combination set 0 in the Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-46A-66A
	CA_2A-13A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
70
	
0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	
	
	
	Yes
	
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	





[bookmark: _Toc9535707][bookmark: _Toc19093148]7.x.1.2	Co-existence studies for LTE-A inter-band UL CA band 2 and band 13 and DL CA band 2 and band 13 and band 46 and band 66
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.x.1.2-1.
Table 7.x.1.2-1: Co-existence study for UL CA band 2 and band 13 and DL CA_band 2 and band 13 and band 46 and band 66 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limit (MHz)
	1133
	1063
	2627
	2697

	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 limit (MHz)
	2913
	3043
	356
	276

	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 limit (MHz)
	4477
	4607
	3404
	3484

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

	IMD frequency limit (MHz)
	4763
	4953
	421
	511

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

	IMD frequency limit (MHz)
	6327
	6517
	4181
	4271

	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 limit (MHz)
	2126
	2266
	5254
	5394

	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 limit (MHz)
	1298
	1198
	6863
	6613

	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 limit (MHz)
	4958
	5058
	8177
	8427

	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 limit (MHz)
	1339
	1489
	4176
	3976

	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 limit (MHz)
	6031
	6181
	7104
	7304



In Table 7.x.1.2-1, 3rd harmonic from the band 2 can impact the band 46 and there is no need to study for this harmonic issue since the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS 36.101.
[bookmark: _Toc533081945][bookmark: _Toc9535709][bookmark: _Toc19093150]7.x.1.4	MSD
When uplink CA (band 2 and band 13) is paired with downlink CA (band 2 and band 13 and band 46 and band 66), 4th order IMD product by band 2 and band 13 falls into its own Rx frequency band 46. For the band 46, there is no need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS 36.101 and its exclusion zone has been specified from 3 bands DL (band 2 and band 13 and band 46) with 2 bands UL (band 2 and band 13).

When uplink CA (band 2 and band 13) is paired with downlink CA (band 2 and band 13 and band 46 and band 66), the 4th order IMD product by band 2 and band 13 falls into the other Rx frequency band 66. For this case, the MSD value from 3 bands DL (band 2 and band 13 and band 66) with 2 bands UL (band 2 and band 13) can be applied.

[bookmark: _Toc9535710][bookmark: _Toc19093151]7.1.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS 36.101 can be applied. 

7.x	LTE-A inter-band CA: Band 2 and Band 46 and Band 48 and Band 66 DL with 2 bands UL
7.x.1	List of specific combination issues
7.x.1.1	Channel bandwidth per operating band for CA
Table 7.x.1.1-1: CA configurations under study
	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_2A-46E-48A-66A
	CA_2A-48A
CA_48A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	140
	0

	
	
	46
	See CA_46E Bandwidth combination set 0 in 
Table 5.6A.1-1 of 36.101
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46D-48C-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	140
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46C-48C-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46D-48A-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	48
	
	
	
	Yes
	
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46A-48C-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	46
	
	
	
	Yes
	
	Yes
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46C-48A-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	46
	See CA_46C Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-46A-48A-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	46
	
	
	
	Yes
	
	Yes
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	



7.x.1.2	Co-existence studies for LTE-A inter-band UL CA band 2 and band 48 and DL CA band 2 and band 46 and band 48 and band 66
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.x.1.2-1.
Table 7.x.1.2-1: Co-existence study for UL CA band 2 and band 48 and DL CA band 2 and band 46 and band 48 and band 66 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	
	1850
	1910
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	10650
	11100

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

	IMD frequency limit (MHz)
	1640
	1850
	5400
	5610

	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 limit (MHz)
	0
	270
	5190
	5550

	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 limit (MHz)
	7250
	7520
	8950
	9310

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

	IMD frequency limit (MHz)
	1850
	2180
	8740
	9250

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

	IMD frequency limit (MHz)
	9100
	9430
	12500
	13010

	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 limit (MHz)
	3700
	3280
	10800
	11220

	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 limit (MHz)
	12950
	12290
	4090
	3700

	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 limit (MHz)
	16050
	16710
	10950
	11340

	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 limit (MHz)
	7400
	6830
	1370
	1850

	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 limit (MHz)
	14350
	14920
	12650
	13130



In Table 7.x.1.2-1, 3rd harmonic from the band 2 can impact the band 46 and there is no need to study for this harmonic impact since the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS 36.101.

7.x.1.3	Co-existence studies for LTE-A inter-band UL CA band 48 and band 66 and DL CA band 2 and band 46 and band 48 and band 66
For 4 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 7.x.1.3-1.
Table 7.x.1.3-1: Co-existence study for UL CA band 48 and band 66 and DL CA band 2 and band 46 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	
	1710
	1780
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3420
	3560
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5130
	5340
	10650
	11100

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

	IMD frequency limit (MHz)
	1770
	1990
	5260
	5480

	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 limit (MHz)
	280
	10
	5320
	5690

	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 limit (MHz)
	6970
	7260
	8810
	9180

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

	IMD frequency limit (MHz)
	1430
	1790
	8870
	9390

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

	IMD frequency limit (MHz)
	8680
	9040
	12360
	12880

	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 limit (MHz)
	3980
	3540
	10520
	10960

	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 limit (MHz)
	13090
	12420
	3570
	3140

	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 limit (MHz)
	15910
	16580
	10390
	10820

	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 limit (MHz)
	7680
	7090
	1760
	2270

	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 limit (MHz)
	14070
	14660
	12230
	12740



In Table 7.x.1.3-1, 3rd harmonic from the band 66 can impact the band 46 and there is no need to study for this harmonic impact since the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS 36.101.
7.x.1.4	MSD
When uplink CA (band 2 and band 48) is paired with downlink CA (band 2 and band 46 and band 48 and band 66), 2nd and 3rd order IMD products by band 2 and band 48 falls into the own Rx frequency band 46. For the band 46, there is no need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS 36.101 and its exclusion zone has been specified from 3 bands DL (band 2 and band 46 and band 48) with 2 bands UL (band 2 and band 48).

When uplink CA (band 2 and band 48) is paired with downlink CA (band 2 and band 46 and band 48 and band 66), 4th order IMD product by band 2 and band 48 falls into the other Rx frequency band 66. For this case, the MSD value from 3 bands DL (band 2 and band 48 and band 66) with 2 bands UL (band 2 and band 48) can be applied.

When uplink CA (band 48 and band 66) is paired with downlink CA (band 2 and band 46 and band 48 and band 66), 2nd and 3rd order IMD products by band 48 and band 66 falls into the own Rx frequency band 46. For the band 46, there is no need to study for MSD since the requirements do not need to apply in exclusion zone in Table 7.3.1A-0eA of TS 36.101 and its exclusion zone has been specified from 3 bands DL (band 2 and band 48 and band 66) with 2 bands UL (band 48 and band 66).

When uplink CA (band 48 and band 66) is paired with downlink CA (band 2 and band 46 and band 48 and band 66), 5th order IMD product by band 48 and band 66 falls into the other Rx frequency band 2. For this case, the MSD value from 3 bands DL (band 2 and band 48 and band 66) with 2 bands UL (band 48 and band 66) can be applied.

7.1.1.5	∆TIB and ∆RIB values
The requirements of low-order combination from TS 36.101 can be applied.
----- Unchanged sections omitted -----
<End of TP>
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