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1 Introduction

In a past meeting (RAN4#65), CR for UE RF specifications regarding CA_11A-18A was agreed [1].  However, some requirements were bracketed because there was possibility to change requirements as discussion regarding inter-band CA with mid-band had been going [2], [3].  This contribution tries to discuss inter-band CA specification with mid-band and propose tighter requirements.
2 Background
As described in [1], ΔTIB,c /ΔRIB,c are temporarily specified in TS36.101 as below: 
Table 2-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_11A-18A
	11
	[0.6]

	
	18
	[0.6]


Table 2-2:  ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_11A-18A
	11
	[0.6]

	
	18
	[0.6]


These values are obtained from diplexer data which is captured in TR36.850.

Table 2-3: Reported ILs for Band 11 + 18 diplexer and quadplexers for ETC 

	
	Maximum IL value (dB)
	Average IL value (dB)

	
	Company A
	Company B
	Company C
	

	Tx
	Band 11 UL
	0.6
	0.65
	0.31 (Note)
	0.52

	
	Band 18 UL
	0.6
	0.80
	0.21 (Note)
	0.54

	Rx
	Band 11 DL
	0.6
	0.65
	0.22 (Note)
	0.52

	
	Band 18 DL
	0.6
	0.80
	0.34 (Note)
	0.58

	NOTE: Values are typical and reference due to its architecture (diplexer and duplexer are combined).


0.6 dB is averaged value of diplexer insertion loss from three different vendors.  However, this value was not taken into account “shared pain” approach.  Therefore, it would be reasonable to specify tighter requirements for this combo.
As a reference, requirements for CA_1A-21A are shown below:
Table 2-4: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_11A-18A
	1
	0.3

	
	21
	0.3


Table 2-5:  ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB] 



	CA_11A-18A
	1
	0

	
	21
	0


In addition, diplexer performance for CA_1A-21A is as below (from [2]):

Table 2-6:  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 


3 Analysis (with shared pain approach)
3-1: ΔTIB,c
According to [4], diplexer IL for Class A1 CA is approximately 0.5 dB and requirement shall be 0.3 dB.  When we take a look at Table 2-3, average IL values are less than 0.55 dB.  Therefore, “ΔTIB,c=0.3 dB” is also feasible for this combo.
Proposal 1: ΔTIB,c shall be specified as 0.3 dB for both Band 11 and Band 18 instead of 0.6 dB
3-1: ΔRIB,c
According to [4], 0.5 dB IL can be absorbed by duplexer margin and, therefore, ΔRIB,c requirements for Class A1 CA are specified as 0 dB.  As well as section 3-1, when we take a look at Table 2-3, average IL values are (Band 11, Band 18) = (0.52, 0.58) dB, respectively.  Therefore, it might have to analyze whether remaining (0.02, 0.08) dB can be absorbed by Band 11/18 duplexer.  We do not present duplexer data for Band 11/18 in this meeting, but it could be from rough estimation.  In summary, “ΔRIB,c=0 dB” is also feasible for this combo.
Proposal 2: ΔRIB,c shall be specified as 0 dB for both Band 11 and Band 18 instead of 0.6 dB
4 Conclusion
In this contribution, we have discussed UE RF specifications regarding CA_11A-18A.  Based on technical discussions and similar combo specifications, we propose to tighten and change temporary agreements as below:

Proposal 1: ΔTIB,c shall be specified as 0.3 dB for both Band 11 and Band 18 instead of 0.6 dB.
Proposal 2: ΔRIB,c shall be specified as 0 dB for both Band 11 and Band 18 instead of 0.6 dB.
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