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1 Introduction
In the previous RAN4 meeting, papers [1,2] provided the feasible study for the Band 3, Band 8 and Band 39 3DL/1UL CA. In this paper, we try to capture the studies into the TR36.714-03-01[5].
2 Reference
 [1] R4-167327, Prelimiary discussion on UE reference architecture for Band 3, Band 8 and Band 39 3DL CA, ZTE, Nubia
[2] R4-1609271, Proposal on the delta TIB,c and delta RIB,c for Band 3, Band 8 and Band 39 3DL/1UL CA, ZTE, Nubia
[3] TR 36.714-03-01, LTE Advanced inter-band CA for 3DL/1UL (Release 14)
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6.x  Feasible study for CA_3A-8A-39A
6.x.1  Operating bands for CA
Table 6.x.1-1: Band Information for Band 3, Band 8 and Band 39
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band

BS receive / UE transmit
	Downlink (DL) operating band
	Duplex Mode

	
	
	
	BS transmit / UE receive
	

	
	
	FUL_low         –       FUL_high
	FDL_low        –       FDL_high
	

	CA_3-8-39
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	
	960 MHz
	FDD

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


It can be seen that the downlink frequency of Band 3 is immediately adjacent with the frequency of Band 39.  Thus it is suggested that Band 3 and Band 39 are only used for DL, which means the 1 UL CC is only available in Band 8 for CA_3A-8A-39A 3DL/1UL CA operation.

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
	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_3A-8A-39A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	8
	Yes 
	Yes 
	Yes
	Yes
	
	
	
	

	
	39
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.x.3  UE reference architecture study
In general, the high order CA configuration should support the low level fall back modes. For 3DL/1UL CA_3A-8A-39A, the low fall back modes are 2DL/1UL CA_3A-8A, 2DL/1UL CA_8A-39A, and 2DL/1UL CA_3A-39A. Due to the 1 UL CC is only available in Band 8, and the Band 3 and Band 39 are only used for DL, only the fall back modes of 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A are considered. For the UE possible reference architectures study, the UE reference architecture for 3DL/1UL CA_3A-8A-39A should simultaneously support 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A CA operation.

The study results for the CA combination of 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A have been captured into the 2DL TR. From the band information listed in Table 6.x.1-1, both the 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A belong to L/H combination, which mean a diplexer will be used in the RF front end to combine the two bands. 

Thus, the following architecture in Figure 6.x.3 is proposed as a possible UE reference architecture for 3DL/1UL CA_3A-8A-39A study.
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Figure 6.x.3 Reference architecture for 3DL/1UL CA_3A-8A-39A
In figure 6.x.3, the Band 3 single band duplexer and Band 39 single band filter are kept in order to support single band operation. To support the 3DL/1UL CA_3A-8A-39A CA operation, the frequency range of Band 3 DL and Band 39 DL can be seen as “wider” receiver frequency range due to Band 3 DL frequency is closely adjacent with Band 39. In this way, a new element of band-pass filter (dot line) is introduced to cover the whole “wider” receiver frequency ranges.  It should be noted in the figure that the 1 UL CC can be only available in Band 8 for 3DL/1UL CA_3A-8A-39A.

When the new element of band-pass filter is introduced, additional insert loss may be introduced by comparing the single-band operation RF front end. Consequently the RF requirements may be impacted. From the figure 6.x.3, only the Band 3 and Band 39 receiver requirement (i.e. REFSEN) will be impacted on top of the 2DL/1UL CA. The estimation for the band-pass filter and how it impacts on the RF requirements are studied in the following clauses.

6.x.4  Filter information
In this clause, the filter information feedbacks from the component vendor are summarized based on the UE reference architectures given in 6.x.3. 

Table 6.x.4-1 summarise the additional IL of the new band-pass filter, where the additional IL means the different IL between the new filter and the original single-band filter.  

Table 6.x.4-1. Additional IL for band-pass filter of Band 3Rx+Band 39Rx (under ETC)

	Vendor
	Additional IL (dB) for B39 Rx
	Additional IL (dB) for B3 Rx

	 A1
	1.3
	0.7

	 B2
	1.1
	0.5

	Average
	1.2
	0.6

	Note 1: The evaluations are based on FBAR technology.

Note 2: The evaluations are based on BAW technology.


6.x.5  ΔTIB,c and Δ RIB,c
The ΔTIB,c and ΔRIB,c for 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A are summarized in table 6.x.5-1.

Table 6.x.5-1. ΔTIB,c and Δ RIB,c for 2DL/1UL CA_3A-8A and 2DL/1UL CA_8A-39A
	
	Band 3
	Band 8
	Band 39

	
	ΔTIB,c [dB]
	ΔRIB,c [dB]
	ΔTIB,c [dB]
	ΔRIB,c [dB]
	ΔTIB,c [dB]
	ΔRIB,c [dB]

	CA_3A-8A
	0.3
	0
	0.3
	0
	
	

	CA_8A-39A
	
	
	0.3
	0
	0.3
	0


For 3DL/1UL CA_3A-8A-39A, the Pcell can only be available in Band 8. Comparing the fall back modes of 2DL/1UL, only the requirements for Band 3Rx and Band 39Rx will be impacted. Thus the ΔTIB,c and Δ RIB,c requirements of Band 8 and the Δ TIB,c requirements of Band 3 and Band 39 in table 6.x.5-1 can be re-used for 3DL/1UL CA_3A-8A-39A. 

For the ΔRIB,c, it is proposed [0.4] dB for Band 39 and 0.3 dB for Band 3. Therefore, ΔTIB,c and ΔRIB,c for 3DL/1UL CA_3A-8A-39A are proposed in table 6.x.5-2 and table 6.x.5-3.

Table 6.x.5-2 ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-8A-39A
	3
	0.3

	
	8
	0.3

	
	39
	0.3

	NOTE: For this Inter-band CA Configuration Pcell is in Band 8 only


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

	CA_3A-8A-39A
	3
	0.3

	
	8
	0

	
	39
	[0.4]
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