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1. Introduction

In RAN#64, 3DL CA WI for B3+B3+B8 was approved [1]. Relevant RF requirements for combination of DL intra-band and inter-band CA of Band 3 and Band 8 (CA_3A-3A-8A) with 1 active UL in one of these bands need add into the specification. 
This contribution will discuss how to introduce the CA configurations and BCS defined for intra-band non-contiguous CA and inter-band CA, and ΔTIB,c, ΔRIB,c, reference sensitivity for CA into specification. 
2. Discussion
2.1 CA configurations and BCS
The CA configurations and bandwidth combination sets for CA_3A-3A-8A were approved in RAN #64[1], the combinations were as table 2.1-1.

Table 2.1-1: E-UTRAN CA configurations and Bandwidth Sets for Combined Inter- and Intra-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_3A-3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	50
	0

	
	3
	
	
	
	Yes
	Yes
	Yes
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	Yes
	Yes
	40
	1

	
	3
	
	
	
	Yes
	
	
	
	

	
	8
	
	
	Yes
	Yes
	
	
	
	


DL CA combinations for non-contiguous intra-band CA with Band 3 are already defined in Rel-12. From the table 2.1-1, we can see there have two kinds of bandwidth combination for non-contiguous intra-band CA with Band 3 for CA_3A-3A-8A, but table 5.6A.1-3 in TS 36.101[3] don’t include the bandwidth combinations of CA_3A-3A needed by CA_3A-3A-8A. 
To introduce the CA configurations and Bandwidth combination sets for CA_3A-3A-8A into table 5.6A.1-2 of TS 36.101, additional CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA_3A-3A should be introduce in table 5.6A.1-3, as below table:

Table 5.6A.1-3: 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_3A-3A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	0

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

	
	10
	10, 15, 20
	30
	2

	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


Then specified the CA configurations and bandwidth combination sets defined for inter band CA_3A-3A-8A in table 5.6A.1-2 of TS 36.101:

Table 5.6A.1-2: 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_3A-8A
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	3
	
	
	
	Yes
	
	
	20
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-3A-8A
	CA_3A-3A
	See CA_3A-3A BCS1 in table 5.6A.1-3 
	50
	0

	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	CA_3A-3A
	See CA_3A-3A BCS2 in table 5.6A.1-3
	40
	1

	
	8
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-19A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0

	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0

	
	20
	
	
	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


2.2 ΔTIB,c, ΔRIB,c
2DL CA combinations for the inter-band CA_3A-8A are already defined in Rel-11, and the ΔTIB,c, ΔRIB,c are defined based on the architecture for class A2 of inter-band CA with 1UL. Due to CA_3A-3A-8A with 1 active UL could apply the same architecture with CA_3A-8A, it can reuse the values of ΔTIB,c, ΔRIB,c for CA_3A-8A, as below tables:
Table 6.2.5-2: 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-11A
	1
	0.3

	
	11
	0.3

	CA_1A-18A
	1
	0.3

	
	18
	0.3

	CA_1A-19A
	1
	0.3

	
	19
	0.3

	…

	CA_3A-5A
	3
	0.3

	
	5
	0.3

	CA_3A-7A
	3
	0.5

	
	7
	0.5

	CA_3A-8A
	3
	0.3

	
	8
	0.3

	CA_3A-3A-8A
	3
	0.3

	
	8
	0.3

	CA_3A-19A
	3
	0.3

	
	19
	0.3

	…

	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 7.3.1-1A: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-5A
	1
	0

	
	5
	0

	…

	CA_3A-5A
	3
	0

	
	5
	0

	CA_3A-7A
	3
	0

	
	7
	0

	CA_3A-8A
	3
	0

	
	8
	0

	CA_3A-3A-8A
	3
	0

	
	8
	0

	CA_3A-19A
	3
	0

	
	19
	0

	…

	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.


2.3 Reference sensitivity for CA

For the case of CA_3A-8A, the 2nd and 3rd harmonic analysis for Band 3 and Band 8 with single UL is done in the 2DL/1UL TR 36.850[2]. As shown in Table 2.2-1, it can be seen that distortions caused by 2nd order harmonics of Band 8 locates within the downlink of Band 3.
Table 2.2-1: Impact of UL Harmonic Interference

	
	
	
	
	
	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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355

	8
	880
	915
	925
	960
	1760
	1830
	2640
	2745


Because the possible overlap in the case is 33%, to simplify the test procedure, it was considered no reference sensitivity requirements apply for CA_3A-8A when there is at least one individual RE within the transmission bandwidth of low band for which the 2nd harmonic is within the transmission bandwidth of high band, as table 7.3.1A-0a in TS 36.101, the reference sensitivity is only verified when this is not the case.
CA_3A-3A-8A has the same case, if single active UL is in Band 8, the 2nd order harmonics of Band 8 will locates within the downlink of Band 3. In this case we could also choose the same method handle this question. And if single active UL is in Band 3, the ΔRIBNC of table 7.3.1A-3 in TS 36.101 need be considered for reference sensitivity.
Table 7.3.1A-0a: 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_3A-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_3A-3A-8A4
	3
	
	
	
	[N/A]
	[N/A]
	[N/A]
	FDD

	
	3
	
	
	
	[N/A]
	[N/A]
	[N/A]
	

	
	8
	
	
	[N/A]
	[N/A]
	
	
	

	
	3
	
	
	
	[N/A]
	[N/A]
	[N/A]
	FDD

	
	3
	
	
	
	[N/A]
	
	
	

	
	8
	
	
	[N/A]
	[N/A]
	
	
	

	CA_4A-12A5
	4
	[-89.2]
	[-89.2]
	[-90]
	[-89.5]
	
	
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 2nd harmonic is within the transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply and table 7.3.1A-3).

NOTE 5:
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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3. Conclusion

In this contribution, we discussed how to introduce inter band CA_3A-3A-8A into TS 36.101, i.e., CA configurations and bandwidth combination sets, the values of ΔTIB,c, ΔRIB,c, the impact of the 2nd harmonic of Band 8 to the downlink of Band 3 and the reference sensitivity when single active UL in Band 3 and Band 8, separately.
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