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1 Introduction

In RAN#66, new WI was approved [1] and it includes work for dual uplink CA of B1 + B28.  In this contribution, we propose to introduce requirements for dual UL CA of B1+B28 into TR36.xxx.
2 Proposal
We propose to approve TP described in section 4.
3 Reference
· 1. 
RP-141975 “New WID: LTE Advanced dual uplink inter-band Carrier Aggregation Class A2 in REL-13”, Qualcomm Incorporated
4 TP for TR36.xxx
<Start of TP>
7.X
LTE-Advanced Carrier Aggregation of Band 1 and Band 28
7.X.1
Operating bands for CA

Table 7.X.1-1: Inter-band CA operating bands for CA_1-28
	E-UTRA CA Band
	E-UTRA

Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-28
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


7.X.2
Channel bandwidths per operating band for CA

Table 7.X.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_1-28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-28A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-28A
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	28
	
	
	Yes
	Yes
	
	
	
	


7.X.3
Harmonics and IMD study

Table 7.X.3-1 lists B1+B28 2UL CA 2nd and 3rd order harmonics and 3rd order IMD for the UE-to-UE coexistence analysis. 

Table 7.X.3-1: Band 1 and Band 28 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	1920
	1980

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

	2nd harmonics frequency limits (MHz) 
	1406 – 1496
	3840 – 3960

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

	3rd harmonics frequency limits (MHz)
	2109 – 2244
	5760 – 5940

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

	IMD frequency limits (MHz)
	1172 – 1277
	2623 – 2728

	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)
	424 – 574
	3092 – 3257

	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)
	3326 – 3476
	4543 – 4708


Frequency limits for 5th order IMD are presented in Table 7.X.3-2.
Table 7.X.3-2: CA_1A-28A 5th order UL IMD product frequency ranges
	 |2*fx - 3*fy|
	4264 – 4534

	 |2*fx + 3*fy|
	7166 – 7436

	 |2*fy - 3*fx|
	1596 – 1851

	 |2*fy + 3*fx|
	5949 – 6204

	 |fx - 4*fy|
	6932 – 7217

	 |fx + 4*fy|
	8383 – 8668

	 |fy – 4*fx|
	832 – 1072

	 |fy + 4*fx|
	4732 – 4972


When 2ULs inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 7.X.3-3 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 7.X.3-3: 2UL B1+ B28 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD5

	GPS
	1563
	-
	1587
	No
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	-

	
	2400
	-
	2494
	No
	Asia
	-

	ISM band
 (5GHz)
	5150
	-
	5925
	-
	US
	-

	
	5150
	-
	5350
	No
	Europe
	-

	
	5470
	-
	5725
	No
	
	-

	
	5150
	-
	5825
	Yes
	Asia
	3rd order harmonic B1


7.X.4
∆TIB and ∆RIB values

For inter-band CA_1-28, since there is no 2nd/3rd/5th order intermodulation problem with own DL, ∆TIB,c and ∆RIB,c for 1UL is reused for 2UL.

For two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 7.X.4-1 and in table 7.X.4-2:
Table 7.X.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1-28
	1
	0.3

	
	28
	0.6


Table 7.X.4-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1-28
	1
	0

	
	28
	0.2


7.X.1.4
MSD
Table 7.X.1.4-1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-28A
	1
	
	
	[-89.8]
	[-89.4]
	[-89]
	[-88.7]
	FDD

	
	28
	
	
	-98.3
	-95.3
	-93.5
	-90.8
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 3rd harmonic is within transmission bandwidth of the high band. The requirements should be verified for UL EARFCN of the low band (superscript LB) such that 
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Table 7.X.1.4-2: Uplink configuration for the low band

	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-28A
	28
	
	
	8
	16
	25
	25
	FDD

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


<End of TP>
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