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1.0 Introduction 
The current WI [1] for the AWS 3/4 band addresses only the standalone (non-CA) operation.  It has been proposed by some companies due to the asymmetrical nature of this band it may be appropriate to include intra-band CA as part of a modified WI. The alternative is to complete the standalone (non-CA) requirement prior to progressing to a new intra-band CA work item. This document discusses the merits of both these approaches
2.0 Background
Currently the FDD work items on new bands in RAN4 take the following approach:
a) Symmetrical paired band i.e. B1
b) DL only bands i.e. B29
c) Asymmetrical band i.e. B66
With the exception of the a) symmetrical paired bands the other band combinations include, as part of the WI, an integral CA band combination to link the DL range to a paired band to support the core and performance requirements for the DL range.
For the AWS 3/4 or [B70] the work item was approved for standalone (non-CA operation) with the intention to address the DL range as part of a future CA work item. Currently the AWS 3/4 band is 60% complete and the outstanding issues from [1] are UE and BS RF requirements and CR(s) for the affected existing specifications. 
3.0 Discussion 
The main impact of standalone vs standalone + CA option is the impact on the UE specifications. In this section we consider the UE aspects to address the additional DL range and if this work would be better expedited as part of a modified WI for the AWS 3/4 band.  From [2]	this band is specified as follows;
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive / UE transmit
	Downlink (DL) operating band
BS transmit / UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	--
	
	
	

	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD4

	[70]
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	FDD10

	NOTE 4:	The range 2180-2200 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 10:	The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured when TX-RX separation is 300 MHz The range 2005-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured when TX-RX separation is 295 MHz



Therefore, as currently specified, the standalone requirements will only address the paired spectrum as per Note 10. To address the DL only range a new work item will be needed for Intra-band contiguous CA operations. This will require the following requirements to be specified: 

1) Add CA_70  to Table 5.5A-1: Intra-band contiguous CA operating bands
2) Specify CA_70C bandwidth combinations set 
3) Add CA_70C to Table 7.6.1.1A-2: In-band blocking
4) Add CA_70C to Table 7.6.2.1A-2: Out of band blocking

The changes to support intra band contiguous CA for B70 are shown in Annex A and represent minimum additional work in 3GPP. Hence, the changes to add intra band contiguous CA for B70 can be implemented as part of the revised standalone work item or can be done as part of a future CA work item. It is proposed both options are discussed in order to progress a common way forward 

4.0 References
[1]	RP-151731: New AWS 3/4 band for LTE
[2] 	RP-160061: Status report for New AWS 3/4 Band for LTE.
[3]	R4-161470: TR 36.749v0.1.0



5.0 Annex A
[bookmark: _Toc368026196]---- First change -------
5.5A	Operating bands for CA
E-UTRA carrier aggregation is designed to operate in the operating bands defined in Tables 5.5A-1, 5.5A-2, 5.5A-2a and 5.5A-3.
Table 5.5A-1: Intra-band contiguous CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low  –  FUL_high
	FDL_low  –  FDL_high
	

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

	CA_2
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	CA_3
	3
	1710MHz
	–
	1785MHz
	1805MHz
	–
	1880MHz
	FDD

	CA_5
	5
	824 MHz 
	–
	849 MHz
	869 MHz 
	–
	894 MHz
	FDD

	CA_7
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	FDD

	CA_8
	8
	880 MHz 
	–
	915 MHz
	925 MHz 
	–
	960 MHz
	FDD

	CA_12
	12
	699 MHz
	–
	716 MHz
	629 MHz
	–
	746 MHz
	FDD

	CA_23
	23
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	CA_27
	27
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FDD

	CA_38
	38
	2570 MHz
	–
	2620 MHz
	2570 MHz
	–
	2620 MHz
	TDD

	CA_39
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	CA_40
	40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	CA_41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD

	CA_42
	42
	3400 MHz
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	CA_66
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD

	…
	…..
	
	
	
	
	
	
	

	CA_70
	70
	1695 MHz
	–
	1710 MHz 
	1995 MHz
	–
	2020 MHz
	FDD



Table 5.5A-2: Inter-band CA operating bands (two bands)
------ Next change -------
[bookmark: _Toc368026201]5.6A.1	Channel bandwidths per operating band for CA
The requirements for carrier aggregation in this specification are defined for carrier aggregation configurations with associated bandwidth combination sets. For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class. For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class.
For each carrier aggregation configuration, requirements are specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE can indicate support of several bandwidth combination sets per band combination.
Requirements for intra-band contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-1. Requirements for inter-band carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-2 and Table 5.6A.1-2a. Requirements for intra-band non-contiguous carrier aggregation are defined for the carrier aggregation configurations and bandwidth combination sets specified in Table 5.6A.1-3.
The DL component carrier combinations for a given CA configuration shall be symmetrical in relation to channel centre unless stated otherwise in Table 5.6A.1-1, Table 5.6A.1-2, Table 5.6A.1-2a and Table 5.6A.1-2b.
Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_1C
	CA_1C
	15
	15
	
	
	40
	0

	
	
	20
	20
	
	
	
	

	CA_2C
	
	5
	20
	
	
	40
	0

	
	
	10
	15, 20
	
	
	
	

	
	
	15
	10, 15, 20
	
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	
	

	CA_3C
	CA_3C
	5, 10, 15
	20
	
	
	40
	0

	
	
	20
	5, 10, 15, 20
	
	
	
	

	CA_5B
	
	5, 10
	10
	
	
	20
	0

	
	
	10
	5
	
	
	
	

	CA_7B
	
	15
	5
	
	
	20
	0

	CA_7C
	CA_7C
	15
	15
	
	
	40
	0

	
	
	20
	20
	
	
	
	

	
	
	10
	20
	
	
	40
	1

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	10, 15, 20
	
	
	
	

	
	
	15
	10, 15
	
	
	40
	2

	
	
	20
	15, 20
	
	
	
	

	CA_8B
	CA_8B
	5,10
	10
	
	
	20
	0

	
	
	10
	5
	
	
	
	

	CA_12B
	-
	5
	5, 10
	
	
	15
	0

	CA_23B
	-
	10
	10
	
	
	20
	0

	
	
	5
	15
	
	
	
	

	CA_27B
	-
	1.4, 3, 5
	5
	
	
	13
	0

	
	
	1.4, 3
	10
	
	
	
	

	CA_38C
	CA_38C
	15
	15
	
	
	40
	0

	
	
	20
	20
	
	
	
	

	CA_39C
	CA_39C
	5,10,15
	20
	
	
	35
	0

	
	
	20
	5, 10, 15
	
	
	
	

	CA_40C
	CA_40C
	10
	20
	
	
	40
	0

	
	
	15
	15
	
	
	
	

	
	
	20
	10, 20
	
	
	
	

	
	
	10, 15
	20
	
	
	40
	1

	
	
	15
	15
	
	
	
	

	
	
	20
	10, 15, 20
	
	
	
	

	CA_40D
	CA_40C
	10, 15, 20
	20
	20
	
	60
	0

	
	
	20
	10, 15
	20
	
	
	

	
	
	20
	20
	10, 15
	
	
	

	CA_41C
	CA_41C
	10
	20
	
	
	40
	0

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	10, 15, 20
	
	
	
	

	
	
	5, 10
	20
	
	
	40
	1

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	
	

	
	
	10
	15, 20
	
	
	40
	2

	
	
	15
	10, 15, 20
	
	
	
	

	
	
	20
	10, 15, 20
	
	
	
	

	
	
	10
	20
	
	
	40
	3

	
	
	20
	20
	
	
	
	

	CA_41D
	CA_41C
	10
	20
	15
	
	60
	0

	
	
	10
	15, 20
	20
	
	
	

	
	
	15
	20
	10, 15
	
	
	

	
	
	15
	10, 15, 20
	20
	
	
	

	
	
	20
	15, 20
	10
	
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	
	

	CA_42C
	CA_42C
	5, 10, 15, 20
	20
	
	
	40
	0

	
	
	20
	5, 10, 15
	
	
	
	

	CA_42D
	CA_42C
	5,10,15,20
	20
	20
	
	60
	0

	
	
	20
	20
	5,10,15
	
	
	

	CA_42E
	CA_42C
	5,10,15,20
	20
	20
	20
	80
	0

	
	
	20
	20
	20
	5,10,15
	
	

	CA_66B
	-
	5
	5, 10, 15
	
	
	20
	0

	
	
	10
	5, 10
	
	
	
	

	
	
	15 
	5 
	
	
	
	

	CA_66C
	-
	10
	15, 20
	
	
	40
	0

	
	
	15
	10, 15, 20
	
	
	
	

	
	
	20
	5, 15, 10, 20
	
	
	
	

	CA_70C
	-

	5
	20
	
	
	25
	0

	
	
	10
	15
	
	
	
	

	
	
	15
	10
	
	
	
	

	NOTE 1:	The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.
NOTE 2:	For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
NOTE 3: 	Uplink CA configurations are the configurations supported by the present release of specifications.



[bookmark: _GoBack]------ Next change -------

[bookmark: _Toc368026379]7.6.1.1A	Minimum requirements for CA
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band the in-band blocking requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in subclause 7.6.1.1 for each component carrier while all downlink carriers are active. For the UE which supports inter band CA configuration in Table 7.3.1-1A, PInterferer power defined in Table 7.6.1.1-2 is increased by the amount given by ΔRIB,c in Table 7.3.1-1A. For E-UTRA CA configurations including an operating band without uplink operation or an operating band with an unpaired DL part (as noted in Table 5.5-1), the requirements for all downlinks shall be met with the single uplink carrier active in each band capable of UL operation. The requirements for the component carrier configured in the operating band without uplink operation are specified in Table 7.6.1.1A-0, Table 7.6.1.1A-0a and Table 7.6.1.1A-0b.
………


Table 7.6.1.1A-2: In-band blocking
	CA configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer
(offset)
	MHz
	=-Foffset– FIoffset,case 1
&
=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&
≥+Foffset + FIoffset,case 2

	CA_1C, CA_2C, CA_3C, CA_5B, CA_7C, CA_8B, CA_12B, CA_23B, CA_27B, CA_38C, CA_39C, CA_40C, CA_41C, CA_40D, CA_41D, CA_42C, CA_42D, CA_42E, CA_66B, CA_66C, CA_70C
	FInterferer (Range)
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies: 
			a. the carrier frequency -Foffset - FIoffset, case 1 and
			b. the carrier frequency +Foffset + FIoffset, case 1
NOTE 3:	Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.
NOTE 4:	The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to MHz to be offset from the sub-carrier raster.



For combinations of intra-band and inter-band carrier aggregation with up to four downlink carriers (up to two non-contiguously aggregated carriers per band and up to three contiguously aggregated carriers per band) and one uplink carrier assigned to one E-UTRA band, the requirement is defined with the uplink active in the band other than that supporting the downlink(s) under test. The uplink configuration shall be in accordance with Table 7.3.1A-3 when the uplink is active in the band supporting two non-contiguous component carriers, Table 7.3.1A-1 when the uplink is active in a band supporting two contiguous component carriers and in accordance with Table 7.3.1-2 when the uplink is active in a band supporting one carrier per band. The downlink PCC shall be configured closer to the uplink operating band than the downlink SCC(s) when the uplink is active in band(s) supporting contiguous aggregation of up to three component carriers. For these uplink configurations, the UE shall meet the in-band blocking requirements for intra-band non-contiguous carrier aggregation of two
………

[bookmark: _Toc368026382]7.6.2.1A	Minimum requirements for CA
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one E-UTRA band, the out-of-band blocking requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. The throughput in the downlink measured shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1A-0. For E-UTRA CA configurations including an operating band without uplink operation (as noted in Table 5.5-1), the requirements for all downlinks shall be met with the uplink active in the band(s) capable of UL operation. For the E-UTRA CA configurations listed in Table 7.6.2.1A-0a, the parameters specified in Table 7.6.2.1A-0 are replaced by those specified in Table 7.6.2.1A-0a. The UE shall meet these requirements for each component carrier while all downlink carriers are active.
For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA bands, the out-of-band blocking requirements specified above shall be met with the transmitter power for the uplink set to 7 dB below PCMAX_L,c  for each serving cell c.
For E-UTRA CA configurations including an operating band without uplink band or an operating band with an unpaired DL part (as noted in Table 5.5-1), the requirements for all downlinks shall be met with the single uplink carrier active in each band capable of UL operation. For E-UTRA CA configurations listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band being tested is N/A, the out-of-band blocking requirements of subclause 7.6.2.1A do not apply
………
For Table 7.6.2.1A-2 in frequency range 1, 2 and 3, up to exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7 Spurious response are applicable. 
Table 7.6.2.1A-1: Out-of-band blocking parameters
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	9
	9
	9
	

	NOTE 1:	The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in subclause 6.2.5A.
NOTE 2:	Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.



Table 7.6.2.1A-2: Out of band blocking
	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	CA_1C, CA_2C, CA_3C, CA_5B, CA_7C , CA_8B, CA_12B, CA_23B, CA_27B, CA_38C, CA_40C, CA_41C, CA_40D, CA_42C1, CA_42D1, CA_42E1, CA_66B, CA_66C , CA_70C
	FInterferer (CW)

	MHz

	FDL_low -15 to
FDL_low -60 
	FDL_low -60 to
FDL_low -85 
	FDL_low -85 to 
1 MHz

	
	
	
	FDL_high +15 to
FDL_high + 60 
	FDL_high +60 to
FDL_high +85 
	FDL_high +85 to
+12750 MHz

	NOTE 1:	The power level of the interferer (PInterferer) for this CA configuration for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.
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