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1. Introduction

During RAN4#63, the average insertion loss values for CA_1_21 were approved in [1]. This contribution provides how to reflect them into the specification of UE RF requirements, such as ∆TIB and ∆RIB.
2. Discussion
2.1 Overview
The following Table 2.1-1 was presented and approved in [1], which summarizes additional insertion loss of diplexer and quadplexer based on each vendor’s data. 
Table 2.1-1: Additional insertion loss of diplexer and quadplexer(ETC)
	　
	Vendors
	　

	
	1
	2
	3
	4
	Average

	
	Max
	Max
	Max
	Max
	 (dB)

	
	(dB)
	(dB)
	(dB)
	(dB)
	　

	IL
	B21 Tx
	0.43
	0.64
	0.3
	0.59
	0.5 

	
	B21 Rx
	0.45
	0.64
	0.3
	0.62
	0.5 

	
	B1 Tx
	0.65
	0.76
	0.5
	0.49
	0.6 

	
	B1 Rx
	0.5
	0.76
	0.5
	0.52
	0.6 


As shown in the below, for low-high, low-low and high-high CA band combinations, some consensus was obtained in RAN4#62bis [2]. 

1. All Low- High band combinations without harmonic relation, frequencies up to band 7

· Single UL assumed

· Low band < 1 GHz

· High band > 1.7 GHz

· Δ Tib= 0.3dB

· Δ Rib= 0 dB

· Applicable for 5, 10, 15 and 20 MHz bandwidths 

· The following note will be added below the “∆TIB” and “∆RIB” tables in TR and in the corresponding updates to TS 36.101: “The values in the table reflect what can be achieved with the present state of the art technology. They shall be reconsidered when the state of the art technology progresses.”
2. Low-Low band combinations , High-High band combinations are handled case by case

· The “shared pain” approach will be used  when discussing the possible impacts to MOP (i.e. Pcmax) and/or REFSENS due to the additional insertion loss (already agreed R4-113930)

· Use the average of additional insertion loss values at ETC as derived from the obtained data for diplexer and quadplexer for each specific band combination, and considering specific values on TX and RX bands(already agreed R4-113930)

3. Supporting multiple band combinations is FFS
There, however, are not any references for the CA band combinations including 1.5 GHz operating bands. In addition, at least until the last RAN4 meeting, i.e., RAN4#63, there has been no consensus on how to handle additional insertion loss for low-low and high-high CA band combinations. Therefore, in this contribution, we discuss how to share the pain for CA_1_21 based on the conclusion of all low-high CA combinations’ discussion in [1].
2.2 ∆TIB
According to [2], it seems RAN4 adopted the way to share the pain equally at least for all low-high CA band combinations. This means that the loss for diplexer for low-high CA band combinations was assumed to be 0.5 dB. Then, the approximated half of 0.5 dB, i.e., 0.3 dB was adopted for ∆TIB.

2.2.1 ∆TIB For Band 21 Tx
From the Table 2.1-1, the average insertion loss is 0.5 dB. Thus, if we follow the same approach concluded in [2], the relaxation value for ∆TIB would become 0.3 dB.

Note that this 0.3 dB relaxation value would be feasible since if the device from vendor 3 in Table 2.1-1 is selected and/or adopting a duplexer and/or the other RF front end components having less insertion loss is selected.

Thus, we propose the following.
- Proposal 1: ∆TIB for Band 21 is 0.3 dB. 

2.2.2 ∆TIB For Band 1 Tx
Similar to Band 21, the average insertion loss of 0.6 dB would generate ∆TIB of 0.3 dB for Band 1. The difference would be the situation that even adopting the least insertion component in Table 2.1-1, it would be necessary to compensate for 0.2 dB when the same battery life compared to non-CA terminals is required.

The data of Band 1 duplexer are summarized in Table 2.2.2-1 to indicate that there would be some room to compensate for 0.2 dB in a way to select a duplexer with less insertion loss. Note that this is not the only way to compensate for 0.2 dB.
Table 2.2.2-1: Band 1 Duplexer Tx-Ant IL

	Vendor
	Frequency (MHz)
	IL

	
	
	Typ
(dB)
	Max
(dB)

	1
	a
	1920.48
	1979.52
	1.7
	2.0

	
	b
	1920
	1980
	1.4
	1.65

	2
	a
	1920
	1980
	1.5
	2.0

	3
	a
	1920
	1980
	1.4
	2.0

	
	b
	1920.48
	1979.52
	1.5
	2.1


Thus, we propose the following.

- Proposal 2: ∆TIB for Band 1 is 0.3 dB. 

2.3 ∆RIB
For ∆RIB, first, we propose to take the same approach in [2], which means that additional insertion loss of around 0.5 dB can be absorbed with existing margins current terminals have. 
Then, we can obtain the followings.

· ∆RIB for Band 21 is 0 dB = 0.5 dB– 0.5 dB. 

· ∆RIB for Band 1 is 0.1 dB = 0.6 dB– 0.5 dB. 

Next, we discuss ∆RIB for Band 1 following the same way as discussed in Sub-section 2.2 above. The remaining 0.1 dB can be replaced by 0 dB if the devices from Vendor 1 or 3 in Table 2.1-1 are selected and/or a duplexer and/or other RF front end components having less insertion loss are selected.

Furthermore, the data of LTE Band 1 duplexer are summarized in Table 2.3-1 in order to indicate that there would be some room to compensate for 0.1 dB by selecting a duplexer with less insertion loss. Note that this is not the only way to compensate for 0.1 dB.
Table 2.3-1: Band 1 Duplexer Tx-Ant IL

	Vendor
	Frequency (MHz)
	IL

	
	
	Typ
(dB)
	Max
(dB)

	1
	a
	2110.48
	2169.52
	1.8
	2.2

	
	b
	2110
	2170
	1.7
	2.0

	2
	a
	2110
	2170
	1.7
	2.1

	3
	a
	2110
	2170
	1.5
	1.8

	
	b
	2110.48
	2169.52
	2.0
	2.5


Consequently, we propose the followings.

· Proposal 3: ∆RIB for Band 21 is 0 dB. 

· Proposal 4: ∆RIB for Band 1 is 0 dB.
3. Conclusion
According to the analysis in the Sub-sections 2.2 and 2.3, we propose the following ∆TIB and ∆RIB for CA_1_21. Note that these values are applied to LTE terminals which support only CA_1_21 as inter band CA.

Table 3-1: ∆TIB and ∆RIB for CA_1_21
	Operating

bands
	∆TIB
(dB)
	∆RIB    (dB)

	1
	0.3
	0

	21
	0.3
	0


We are proposing the above in order to facilitate the discussion on this WI. It should be also noted that, however, we still believe that additional insertion loss can overcome with careful RF front end design under some conditions. Thus, in the future, these results should be revisited and modified, if necessary, according to the progress of technology.  
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