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1	Introduction
According to WF[1], the objective of TDD-FDD CA WI is revised to completing since one CA combination case of Band 8 + Band 40 has been completed, but Band 1 + Band 41, one of the other example combinations has not been completed. For those band combinations not completed by RAN#64, their WI should be newly proposed at RAN#64, and be handled in Rel-13 specification. Then in RAN#64, the new WI was approved for LTE advanced 3 band carrier aggregation (3DL/1UL) of Band 1, Band 41 and Band 41[2], in order to continue RAN4 work for Band 1 + Band 41.
TS36.101 Rel-12 will be finished this year and then Rel-13 specification will be created. So in this contribution, specification changes will be summarized and discussed for CA_1A_41A_41A and CA_1A-41A.
2	Discussion
2.1 Operating bands for CA
Operating bands for B1 and B41 have been introduced in previous specification, but how to introduce the operating bands of 3DL/1UL CA into specification is still in discussion. According to offline discussion, there are 2 options on how to add 3DL/1UL CA combination into specification for inter-band CA + intra-band Non-contiguous CA. And option2 is seemed to be captured in WF which will be discussed in this meeting. 
Option1: Put at the end of the existing 3DL on numeric sequence
Option2: Insert in the middle of the existing 2DL tables on numeric sequence
Therefore based on option2, CA_1A_41A_41A was inserted in the middle of Inter-band CA operating bands Table(Table 2.1-1). 
Table 2.1-1: 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_1-5
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	5
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894 MHz
	

	CA_1-8
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	8
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	

	CA_1-18
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	18
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	

	CA_1-19
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	19
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	

	CA_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	

	CA_1-26
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	

	CA_1-41
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	CA_1-41-41
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

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

	CA_2-4
	2
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	FDD

	
	4
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	

	……

	CA_39-41
	39
	1880 MHz
	–
	1920 MHz
	1880 MHz
	–
	1920 MHz
	TDD

	
	40
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	



2.2 Channel bandwidths and bandwidth combinations
The CA configurations and bandwidth combination sets for CA_1A-41A_41A has been defined in WI[2]. The combinations were as shown as in Table 2.2-1.
Table 2.2-1: Supported E-UTRA bandwidths per CA configuration for CA_1A_41A_41A
	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_1A-41A-41A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	
60
	
0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	



Regarding fallback mode for 3DL/1UL CA, the bandwidth combinations for Band1 +Band 41 and Intra-band Non-contiguous Band 41 following CA_1A_41A_41A should be supported but not limited in CA_1A-41A case and CA_41A-41A case in specification. For example, Table 2.2-1 shows supported CA bandwidth combinations for CA_1A_41A_41A, and then following fallback mode, CA_1A-41A and CA_41A-41A should at least separate support bandwidth combination of (5, 10, 15, 20MHz), (5, 10, 15, 20MHz) in specification, while DL CA combinations for CA_41A-41A are already defined in Rel-12 specification, and do include above combinations as combination set 1 as shown in Table 2.2-2. If CA_1A-41A don’t support this CA combination, then have to add this bandwidth combination set as set 2 for CA_41A-41A in specification. Due to CA_1A-41A has not introduced in introduction yet, so could be introduced with CA_1A_41A_41A together with defined combination sets as shown in Table 2.2-3.  
Table 2.2-2: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for carrier [MHz]
	Allowed channel bandwidths for carrier [MHz]
	
	

	CA_2A-2A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_4A-4A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

	CA_7A-7A
	5
	15
	40
	0

	
	10
	10, 15
	
	

	
	15
	15, 20
	
	

	
	20
	20
	
	

	CA_23A-23A
	5
	10
	15
	0

	CA_25A-25A
	5, 10
	5, 10
	20
	0

	CA_41A-41A
	10, 15, 20
	10, 15, 20
	40
	0

	
	5, 10, 15, 20
	5, 10, 15, 20
	40
	1



Table 2.2-3: E-UTRA CA configurations and bandwidth combination sets defined for 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_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	CA_1A-8A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	18
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-21A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	26
	
	
	Yes
	Yes
	Yes
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-41A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-41A-41A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	41
	See Table 2.2-2 CA_41A-41A Bandwidth combination set 1
	
	

	CA_2A-4A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	2
	
	
	Yes
	Yes
	
	
	20
	1

	
	4
	
	
	Yes
	Yes
	
	
	
	

	……

	CA_39A-41A
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	41
	
	
	
	
	
	Yes
	
	

	NOTE 1:	The CA Configuration refers to a combination of 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 each band combination, all combinations of indicated bandwidths belong to the set
NOTE 3:	For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal
NOTE 4:  For the CA_1A_41A_41A, only specify Band 1 as one uplink component carrier to be used in this CA combination


2.3 Relaxation values
The relaxation values for CA_1A-41A and CA_1A_41A_41A mostly depend on the reference TDD-FDD RF architecture, whether using triplexer architecture or dedicated architecture as reference architecture is not decided yet, thus relaxation values are left FFS as below. 
Table 2.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-5A
	1
	0.3

	
	5
	0.3

	CA_1A-8A
	1
	0.3

	
	8
	0.3

	CA_1A-18A
	1
	0.3

	
	18
	0.3

	CA_1A-19A
	1
	0.3

	
	19
	0.3

	CA_1A-21A
	1
	0.3

	
	21
	0.3

	CA_1A-26A
	1
	0.3

	
	26
	0.3

	CA_1A-41A
	1
	FFS

	
	41
	FFS

	CA_1A_41A_41A
	1
	FFS

	
	41
	FFS

	CA_2A-4A
	2
	[0.5]

	
	4
	0.5

	……

	CA_39A-41A
	39
	04

	
	41
	04

	NOTE 1:	The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 2:	The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 3:	In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:
-	When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances above, truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied
-	When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance above that applies for that operating band among the supported CA configurations
NOTE 4:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.



Table 2.3-2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-5A
	1
	0

	
	5
	0

	CA_1A-8A
	1
	0

	
	8
	0

	CA_1A-18A
	1
	0

	
	18
	0

	CA_1A-19A
	1
	0

	
	19
	0

	CA_1A-21A
	1
	0

	
	21
	0

	CA_1A-26A
	1
	0

	
	26
	0

	CA_1A-41A
	1
	FFS

	
	41
	FFS

	CA_1A_41A_41A
	1
	FFS

	
	41
	FFS

	CA_2A-4A
	2
	0.3

	
	4
	0.3

	……

	CA_39A-41A
	39
	0.24

	
	40
	0.24

	NOTE 1:	The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 2:	The above additional tolerances also apply in intra-band and non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 3:	In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:
-	When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances in Table 7.3.1-1A, truncated to one decimal place that would apply for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied
-	When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance in Table 7.3.1-1A that would apply for that operating band among the supported CA configurations
NOTE 4:	Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.



2.4 REFSENS 
Due to this WI only specify the uplink requirements for Band1 in CA_1A-41A and CA_1A_41A_41A, so the harmonic products for both cases are summarized as Table 2.4-1. It can be seen that none of the harmonic products fall into the B1 or B41 UE receiving bands. Therefore, REFSENS level of CA_1A-41A and CA_1A_41A_41A only follow REFSENS levels of single band.
Table 2.4-1: B1 + B41 harmonic products with B1 UL
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940

	41
	2496
	2690
	2496
	2690
	
	
	
	



3 Conclusion
Due to TS36.101 Rel-13 is not created yet, all related specification changes for introducing CA_1A_41A_41A are discussed in this contribution.
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