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1. Introduction
In the RAN4#70 meeting, several TDD-FDD CA sample band combinations including CA_1A-42A were agreed to be handled in Rel-12 time frame [1]. In addition, the relaxation values of MOP lower tolerance and REFSENS for CA_1A-42A were proposed based on diplexer simulation results in the RAN4#70bis meeting [2]. However the relaxation values were not approved since there were some views that this CA combination will require cascade diplexer. In this contribution, we derived the IL based on triplexer. Finally we propose relaxation values based on the derived ILs and some consideration on actual implementation margin.
2. Discussion
2.1 Diplexer characteristics
In [2], we proposed the relaxation values for CA_1A-42A based on diplexer simulation results as Table 2.1-1. 
Table 1.  Insertion loss of diplexers
	Vendor
	Condition
	Band 1
	Band 42

	
	
	Tx
	Rx
	Tx/Rx

	
	
	1920-1980
	2110-2170
	3400-3600

	Vendor 1
	Typ
	0.61 
	0.60 
	0.52 

	
	ETC
	1.00 
	1.00 
	1.00 

	Vendor 2
	Typ
	0.52 
	0.52 
	0.42 

	
	ETC
	0.80 
	0.80 
	0.80 

	Average
	Typ
	0.57 
	0.56 
	0.47 

	
	ETC
	0.90 
	0.90 
	0.90 

	Proposed relaxation [1]
	0.40
	0.0
	0.40/0.0


These relaxation values were not approved since there were some concerns that this CA configuration will require cascade diplexer. We believe, however, relaxation values for other CA configurations have been specified with its combination specific diplexer or quadplexer in the past meetings.
2.2 Triplexer characteristics
Nonetheless, we have looked for an alternative to take actual UE implementation into account. In the last meeting, reference architecture on triplexer was discussed in [3]. This contribution recommended that triplexer is used for inter-band CA containing 3.5GHz band to simplify the RF architecture and decrease insertion loss. In addition, it was presented that a triplexer has isolation of 17-20dB between each band for minimal value and insertion loss for each band is about 0.4-0.8 dB for ETC. However the detailed data such as associated frequency ranges and its corresponding insertion loss and isolation were not elaborated unfortunately. Therefore we have requested triplexer performance for each frequency range from some filter vendors. It is presented in Table 2.
Table 2.  Insertion loss of triplexers
	Vendor
	Condition
	~ 960 MHz
	1427.9~2690 MHz
	3400 MHz ~

	Vendor A
	Typ
	-
	-
	-

	
	ETC
	1.80 
	2.00 
	1.00 

	Vendor B
	Typ
	0.48 
	0.67 
	0.76 

	
	ETC
	0.80 
	1.2 (B1:0.85)
	1.20 

	Vendor C
	Typ
	0.50 
	1.1 (B1:0.65)
	0.70 

	
	ETC
	-
	B1:0.9
	1.00 


Firstly it should be noted that there is a room for the simulation to be further fine-tuned. It should be also noted that in actual design for a triplexer, it is possible to have priority among low, middle and high bands. For example, assuming that a triplexer consists of two diplexer functions, the first diplexer function obtains isolation between MB and HB and the second cascaded one obtains isolation between LB and MB, as a result, LB and MB have larger IL than that of HB. On the other hands, if the order of cascade is opposite to the above, then, HB and MB have larger IL than that of LB. Therefore it can be said that it’s possible to prioritize the performance of at least LB or HB when a triplexer containing LB, MB and HB. Note that there may be other way to prioritize LB and MB compared to HB.
In the last meeting, there was a view that implementation margin for 3.5GHz may be less than that for legacy bands. From the above trade-off, if legacy bands, specifically LB are prioritized than 3.5GHz band, the implementation margin for 3.5GHz band will be even less. From operator’s point of view, the performance for legacy bands, specifically LB should be kept as much as possible even if triplexer is used. Therefore it would be natural to prioritize legacy bands. That means we leave a room to improve and keep the performance for legacy bands performance at the cost of that for  3.5GHz band. Unfortunately, a triplexer from vendor A is not optimized for legacy bands, so it would be fair to use results from Vendor B and C only at this time. 
2.3 Proposal
MOP lower tolerance
From above results, the additional insertion for Band 1 and 42 for Tx is around 0.88 and 1.1 dB at ETC condition. Based on a shared pain approach sometimes adopted in RAN4, it seems that the required MOP lower tolerance relaxation is 0.5 dB for each operating band.
As mentioned in clause 2.2, it would be better to keep the legacy bands performance as much as possible and to accept some degradation on 3.5GHz band. Thus, we propose to add a square bracket with the relaxation values for both Band 1 and Band 42 at this meeting and aim to conclude specifying this CA configuration tentatively. The final values need to be discussed in the next meeting based on more triplexer analyses.
Proposal 1: The required relaxation values of Band 1 for MOP lower tolerance should be [0.5] dB.
Proposal 2: The required relaxation values of Band 42 for MOP lower tolerance should be [0.5] dB.

REFSENS
In a similar fashion, the additional insertion for Band 1 and 42 for Rx is around 0.88 and 1.1 dB at ETC condition. Based on a shared pain approach, it seems that the required REFSENS relaxation is 0 dB for each operating band and a squire bracket would be required for the relaxation for Band 42 at this time.
Proposal 3: The required relaxation values of Band 1 for REFSENS should be [0] dB.
Proposal 4: The required relaxation values of Band 42 for REFSENS should be [0] dB.
In addition, since the above results are derived from the triplexers containing 1.5GHz bands, it would be natural to apply these relaxations to UEs which support 1.5GHz bands only. For UE which does not support 1.5GHz bands, the relaxation values are FFS.
Proposal 5: The relaxation values proposed in this contribution should be applicable to UEs, which supports the Inter-band CA Configuration as well as [Band 11] and/or Band 21.
3. Conclusions 

Based on above observations, we propose the followings.
Proposal 1: The required relaxation values of Band 1 for MOP lower tolerance should be [0.5] dB.
Proposal 2: The required relaxation values of Band 42 for MOP lower tolerance should be [0.5] dB.
Proposal 3: The required relaxation values of Band 1 for REFSENS should be [0] dB.
Proposal 4: The required relaxation values of Band 42 for REFSENS should be [0] dB.
Proposal 5: The relaxation values proposed in this contribution should be applicable to UEs, which supports the Inter-band CA Configuration as well as [Band 11] and/or Band 21.
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