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1 Background
In this contribution we discuss the transmitter requirements for downlink carrier aggregation of three FDD carriers for the combinations agreed at RAN#60.  One uplink is active at a time so the main aspect is the impact of additional insertion loss for the maximum output power requirements just as for 2DL aggregation. Ideally, the requirements for 3DL should be consistent with those for the 2DL fallback modes, but this might not always be possible. We end with a proposed resolution.
2 Transmitter requirements
The requirements for 3DL carrier aggregation should not mandate a particular front-end implementation, but yet not allow excessive relaxations at the expense of uplink coverage. 

For some band combinations the transmitter relaxation for the single UL could build on the existing for 2DL by using the requirements for UE(s) supporting multiple combinations. The architecture in Figure 1 would support B2 + B2 + B13, B2 + B4 + B13 and B4 + B4 + B13, and is the same that would support the combinations B2 + B13, B4 + B13 and B2 + B4. 
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Figure 1: architecture for supporting B2 + B2 + B13, B2 + B4 + B13 and B4 + B4 + B13 in the DL.
This would also support any combination of a low band, Band 2 and Band 4. 
Band 30 is a “difficult” band so combinations including Band 30 are more challenging. A front end architecture supporting the combinations B2 + B5 + B30, B2 + B17 + B30, B2 + B29 + B30, B4 + B5 + B30 and B4 + B17 + B30 as well as all possible fallback modes with a single antenna is shown in Figure 2. We remark that this is only one possible implementation.
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Figure 2: architecture supporting the combinations B2 + B5 + B30, B2 + B17 + B30, B2 + B29 + B30, B4 + B5 + B30 and B4 + B17 + B30.
For the case in Figure 1, the relaxations ΔTIB,c for the 3DL configurations could be governed by the relaxations allowed for a UE supporting the multiple combinations B2 + B13, B2 + B4 and B4 + B13, see the example in Table 1. The same could apply for the architecture in Figure 2, but for other implementations it is 

· not evident that the relaxations for a UE(s) supporting 3DL should be the same as for a UE(s) supporting all possible 2DL fallback modes (multiple) only.
Alternatives to the architecture in Figure 3 are an implementation with a multiplexer for all high bands (if feasible) and an architecture also supporting the B2 + B4 that may be common in Region 2. For these alternatives it is not evident that the relaxations for UE(s) supporting multiple combinations (the fallback modes) are relevant for 3DL. 
For general, the following procedure could be adopted:
a) for UE(s) supporting CA inter-band configurations of three bands (e.g. CA_2A-4A-13A), the tolerances ΔTIB,c also apply for any supported combination of two bands of the same CA configuration (e.g. CA_2A-2A, CA_2A-13A, CA_4A-4A and CA_4A-13A).
This would also cover cases in which the relaxations for 3DL are not consistent with that allowed for another UE only supporting the 2DL (multiple) fallback modes. 

The principle in Item a) is captured as Note 4 in Table 1 below. Note that the relaxations for the constituent bands of CA_2A-4A-13A are the same as those applicable for a UE supporting multiple combinations of two of the constituent bands. The same would apply for combinations of intra-band and inter-band CA such as CA_2A-2A-13A.
For many of the 3DL cases we can therefore rely on the work done for the classes of 2DL combinations (A1-A5). However, this might not be the case for all possible 3DL combinations. 
Table 1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB] 



	CA_1A-5A
	1
	0.3

	
	5
	0.3

	…
	
	

	CA_2A-4A
	2
	[0.5]

	
	4
	0.5

	CA_2A-5A
	2
	0.3

	
	5
	0.3

	CA_2A-13A
	2
	0.3

	
	13
	0.3

	CA_2A-17A
	2
	0.3

	
	17
	0.8

	CA_2A-29A
	2
	0.3

	CA_2A-30A
	2
	TBD

	
	30
	TBD

	…
	
	

	CA_4A-5A
	4
	0.3

	
	5
	0.3

	
	
	

	CA_4A-13A
	4
	0.3

	
	13
	0.3

	CA_4A-17A
	4
	0.3

	
	17
	0.8

	CA_4A-29A
	4
	0.3

	CA_4A-30A
	2
	TBD

	
	30
	TBD

	…
	
	

	CA_2A_2A_13A
	13
	0.3

	
	2
	0.3

	
	2
	0.3

	CA_2A_4A_13A
	13
	0.3

	
	2
	[0.5]

	
	4
	0.5

	
	
	

	CA_2A-17A_30A 
	2
	TBD

	
	17
	TBD

	
	30
	TBD

	
	
	

	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 in Table 6.2.5A-3, 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 in Table 6.2.5A-3 that applies for that operating band among the supported CA configurations
NOTE 4:
In case the UE supports CA configurations of three bands, the above additional tolerances also apply for any supported combination of two bands of the same CA configuration.



3 Proposal
It is proposed to consider the following approach for specifying ΔTIB,c for 3DL inter-band combinations:
a) for UE(s) supporting CA inter-band configurations of three bands, the tolerances also apply for any supported combination of two bands of the same CA configuration.

in order to cover the case in which relaxations for a UE(s) supporting 3DL would not be the same as those for UE(s) supporting all possible 2DL (multiple) fallback modes only. The same applies for combinations of inter-band and intra-band CA with one UL.
This would also decouple the 3DL combinations from the 2DL classes A1-A5 where needed. 
