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1 Introduction

So far, shared pain approach has been used as a baseline to discuss relaxation values for inter band CA. RAN4, however, still has some open issues as summarized in [1]. We believe that one of the reasons why we could not reach a conses is that we have clung to adopting the shared pain approach for “additional insertion loss” dicussions. In this contribution, we would like to seek a way to analyze not only the pain coming from additionl insertion loss but also the original magin for each band and each RAT considering various perspectives. Note that this contribution is prepared to solve the issues 2 and 5 in [1].
2 Discussions

2.1 Degree of difficulty over bands
Table 2.1-1 compares various aspects for low, middle and high bands. From the table, it can be seen that low bands generally have a room to accommodate “additional insensetion loss” compared to high bands. This means low bands are basically easier to compensate for the additional insertion loss than that of high bands. 

· Observation 1: 
· Low bands have less difficulty in compensating for the additional insertion loss than that of high bands.
Table 2.1-1: Comparison table of degree of difficulty over bands
	Perspective
	low(800MHz)
	middle(1.5GHz)
	high(2.6GHz)
	Note

	band agnostic component
	Switch loss
	(dB)
	0.59 
	0.72 
	1.02 
	1

	
	
	difference(dB)
	-0.43 
	-0.30 
	Ref
	　

	
	Line loss
	example(dB)
	0.5
	0.68 
	0.90 
	2

	
	
	difference(dB)
	-0.40 
	-0.22 
	Ref
	　

	
	Total loss
	difference(dB)
	-0.83 
	-0.52 
	Ref
	　

	band dependent component
	PA
	Difficluty in obtaining gain
	Much easier
	easier
	Ref
	3

	
	Duplexer 
	IL
	It depends on frequency arrangement of each band and applied duplexer technology
	　

	
	
	ISO
	
	　

	Note 1: Average value of [1].
Note 2: Line los of low bands is handled as 0.5 dB. The middle and high bands loss are derivded from the rule that the loss is propotional to the square root of 1500MHz/800MHz and 2600MHz/800MHz, respectively.
Note 3: Ablsolute frequency of each band as well as relative frquency ratio of pass band and applied technologies such Multi-mode/Multi-band PA should be considered in practice.


2.2 Degree of difficulty over RATs
In general, line loss and switch loss for respective RATs would be the same. Note that the switch supporting inter band CA, specifically 2UL/2DL modes might have higher linearlity than that of supporting only UMTS and LTE.

Therefore, in this section, we focus on PA, duplexer.

· PA:  LTE mode is in more severe condition than UMTS mode.

· PAPR of LTE is much higher than that of UMTS, thus required back off of LTE mode is larger than that of UMTS.
· Thus, in order to satisfy MOP for LTE, LTE mode would need higher lineality.

· As a result, it seems generally LTE mode has more difficulty in improving power consumption compared to UMTS mode.

· Duplexer:  LTE mode is more severe condition than UMTS mode.

· Available channel bandwidth of UMTS mode is always 3.84 MHz. Accordingly, duplexer specification takes into account this aspect as shown in Figure 2.2-1.
· From the figure, it can be seen that the IL for UMTS mode is slightly better than the IL specified at the band edges.

· Note that the real loss for LTE mode would be different depending on channel bandwidth since the required guard bands at the band edges are different. Generally, channel bandwidth becomes larger, actual IL would be improved more.
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Figure 2.2-1: Band V duplexer spec in [3]
From the above analysis, UMTS mode has slightly less difficulty in compensating for the additional insertion loss than that of LTE mode.
· Observation 2: 
· UMTS mode have less difficulty in compensating for the additional insertion loss than that of LTE mode
3 Conclusion

Based on the above discussion, we seeked the follwoign observations.
· Observation 1: 
· Low bands have less difficulty in compensating for the additional insertion loss than that of high bands.
· Observation 2: 
· UMTS mode have less difficulty in compensating for the additional insertion loss than that of LTE mode
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