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1. Introduction
This is a text proposal for 36.714-03-01 for introduction of 3DL/1UL CA combination CA_2A-7A-66A. 
2. Text Proposal for TR 36.714-03-01
---Start of changes---
6.x		CA_3DL_2A-7A-66A_1UL_BCS0
[bookmark: _Toc443593805][bookmark: _Toc446665933]6.x.1	Operating bands for CA
Table 6.x.1-1: 3DL Inter-band 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_2-7-66
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	



6.x.2	Channel bandwidths per operating band for CA
Table 6.x.2-1: Supported E-UTRA bandwidths per CA configuration for 3DL inter-band CA
	CA operating / Channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

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

	CA_2A-7A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



NOTE: 	For the UE that signals support of any bandwidth combination set for carrier aggregation, the UE shall support all single carrier bandwidths for the constituent bands as defined in Table 5.6.1-1 of TS 36.101 [2] when operating in single carrier mode.
6.x.3	Co-existence studies
The 3rd order IMD products caused in the BS by transmitting of Band 2, Band 7 and Band 66 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.x.3-1 below:
Table 6.x.3-1: Band 2, Band 7 and Band 66 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	1930
	1990
	2110
	2200
	2620
	2690

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	1350
	1570

	
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	2350
	2570

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	2740
	2960

	
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	6660
	6880



It can be seen from Table 6.x.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (2 + 7 + 66) may fall into the BS receive band of Band 7, 11, 21, 40, 41 and 45. However, Band 11 and 45 are not intended for use in the same geographical area as Bands 2, 7 and 66.
[bookmark: _GoBack]Therefore, except the frequency bands impacted by harmonics and IMD products from the constituent 2 DL CA configurations, the 3rd order IMD products caused by BS supporting 3 DL CA of Band (2 + 7 + 66) will fall into the BS receive band of Band 7, 21, 40 and 41 amongst bands operating in the same geographical area.
6.x.4	∆TIB and ∆RIB values
For deriving ΔTIB,c and ΔRIB,c values for Band (2 + 7 + 66) we use filter data based on a hexplexer implemented in FBAR technology, but also make a comparison to the 2DL band combinations Band (2 + 7), Band (2 + 66) and Band (4 + 7) already specified in view of other implementations. The first two of these 2DL combinations are also fallback modes of Band (2 + 7 + 66). The requirements for the 2DL fallback modes should not be more stringent than the corresponding 2DL combinations for UE supporting the 3DL combination Band (2 + 7 + 66), even though the filter technologies improve. Furthermore, most UE support a multiple of combinations so filter replication is a challenge.
The hexplexer considered also supports operation in the G-block above Band 2 and thus operation in Band 25, which is used in North America and parts of Latin America. Hence the requirements for Band (2 + 7 + 66) thus derived would also be relevant for Band 25 and Band (7 + 25 + 66) operation and a larger fleet of UEs, which also facilitates component reuse. In fact, nowadays many duplexers for Band 2 are also designed to support Band 25.
Figure 6.x.4-1 displays the broadband response of a hexplexer supporting both Band (2 + 7 + 66) and Band (7 + 25 + 66). The plots below represent the performance of typical filters at room temperature (25C). However, reading the plots 5 MHz outside the nominal frequency band corresponds fairly well to extended temperature conditions (ETC) for -20 to +85 C. The TX and RX passband responses for B2 (B25), B7 and B66 are shown in detail for frequencies up to 5 MHz outside the nominal frequency range in Figure 6.x.4-2, Figure 6.x.4-3 and Figure 6.x.4-4, respectively.  
[image: ]
Figure 6.x.4-1: broadband response for a Band (7 + 25 + 66) FBAR hexplexer with B25TX (pink), B25RX (light blue), B7TX (brown), B7RX (navy) and B66TX (red) and B66RX (blue).

[image: ]
Figure 6.x.4-2: traces for B25TX/B2TX (left) and B25RX/B2RX (right) at room temperature.
[image: ]
Figure 6.x.4-3: traces for B7TX (left) and B7RX (right) at room temperature.

[image: ]
Figure 6.x.4-4: traces for B66TX (left) and B66RX (right) at room temperature.
In order to estimate the ΔTIB,c and ΔRIB,c we compare the maximum IL 5 MHz outside the passband for each band displayed in the figures above to the specified IL for commercial B2 and B4 and B7 duplexers also implemented in FBAR. The results are shown in Table 6.x.4-1 and Table 6.x.4-2 with the “IL quadplexer” obtained by reading 5 MHz outside the nominal frequency range in the figures above and the “IL duplexer” the quoted minimum performance at ETC for the corresponding duplexer (in production). The duplexer data for Band 66 represent estimates for a pre-commercial product. The estimated ΔTIB,c and ΔRIB,c are obtained by using the shared-pain rule (50% of the IL), the values in brackets are the maximum values for the existing 2DL combinations Band (2 + 7) and Band (2 + 66) shown in Table 6.x.4-3. 

Table 6.x.4-1: TX insertion loss across temperature
	Inter-band CA Configuration
	E-UTRA Band
	IL quadplexer
[dB]
	IL duplexer
[dB]
	Estimated ΔTIB,c 
[dB]

	CA_2A-7A-66A
	2 (25)
	3.4
	3.0
	0.2 (0.5)

	
	7
	3.1
	3.0
	0.1 (0.5)

	
	66
	3.4
	2.2
	0.6 (0.5)



Table 6.x.4-2: RX insertion loss across temperature
	Inter-band CA Configuration
	E-UTRA Band
	IL quadplexer
[dB]
	IL duplexer
[dB]
	Estimated ΔRIB,c 
[dB]

	CA_2A-7A-66A
	2 (25)
	3.8
	3.8
	0 (0.3)

	
	7
	2.6
	3.0
	0 (0)

	
	66
	2.8
	2.6
	0.1 (0.3)





Table 6.x.4-3: Performance for other 2DL and 3DL combiantions used for deriving ΔTIB,c and ΔRIB,c values
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	CA_2A-7A
	2
	0.5
	0

	
	7
	0.5
	0

	CA_4A-7C
	4
	0.5
	0.5

	
	7
	0.5
	0.5

	CA_2A-66A
	2
	0.5
	0.3

	
	66
	0.5
	0.3

	CA_2A-4A-7A
	2
	0.5
	0.3

	
	4
	0.5
	0.5

	
	7
	0.5
	0.5



The requirement for a constituent band of a 2DL mode of the 3DL combination should not be more stringent than the requirement for the corresponding “standalone” requirements for a UE not supporting the 3DL combination. 
Suggested values for ΔTIB,c can be:
	2
	0.5

	7
	0.5

	66
	0.5



Suggested values for ΔRIB,c can be 
	2
	0.3

	7
	0

	66
	0.3



It is noted that these requirements are more stringent than those of Band (2 + 4 + 7) even though Band 66 has a wider passband than Band 4. Band (2 + 4 + 7) was specified with a larger ΔRIB,c for Band 4 and Band 7 such that the Band 4 + Band 7 fall-back mode would not be specified with tighter requirements than the standalone 2DL combination Band (4 + 7). 
The requirements for Band (2 + 7 + 66) above would also be relevant for Band (7 + 25 + 66) that includes the G-block.
However other technologies than FBAR might need to be considered further before values agreed. The requirements in Table 6.x.4-4 and Table 6.x.4-5 are thus left TBD until further investigation is made.
Table 6.x.4-4: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	Ca_2A-7A-66A
	2
	TBD

	
	7
	TBD

	
	66
	TBD



Table 6.x.4-5: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	Ca_2A-7A-66A
	2
	TBD

	
	7
	TBD

	
	66
	TBD



---End of changes---
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