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1. Introduction
Relaxations to PCMAX_L and REFSENS in inter-band CA have been extensively discussed in RAN4. At the moment relaxations for all low-high band combinations have been agreed [2]. This contribution discusses B3+B7 combination and proposes values for TIB and RIB for this combination.
2. Equations for deriving (TIB and (RIB
For the low-high without harmonic problems (category (A1) and for the low-low and high-high combination (category A3) without intermodulation problems the following mapping rules were suggested, [3] to [5]. Way forward [2] for all low-high combinations was agreed based on these formulas and several discussions.
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with δrIB is a correction factor to possibly take into account the asymmetry between TX and RX chains on the REFSENS

	Renesas Mobile Europe view [4]:
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	Qualcomm view [5]:

1. If IL ≤ 0.5 dB, then TIB = round(10xIL)/10, RIB = 0.

2. If 0.5 < IL ≤  2.0 dB, then TIB = 0.5 + round(10x(IL-0.5)/3)/10, RIB = max(0,round(10x(IL-0.5)/1.5)/10).

3. If IL > 2.0 dB, then TIB =RIB = round(10xIL)/10 – 1.


Table 1 Proposed equations
3. (TIB and (RIB for CA_3-7

For the low-low and high-high band combinations without intermodulation problems a case-by-case study for TIB and RIB has been agreed in [2]. Thus equations in table 1 are not considered to be automatically applicable to CA_3+7. However they can be used to give some thoughts of relaxation values.
For CA_3-7 the following average insertion loss was agreed in [1]:

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB] 


	Rx IL  [dB]
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	3
	0.76
	0.76

	
	7
	0.76
	0.76


Table 2 Average TX and RX IL for combining B3 and B7 [ETC]
The numbers in table2 are based on duplexer data and quadplexer data. The additional IL of quadplexer over B3 and B7 duplexer was reported to be 0.5dB and 0.4dB, respectively in ETC conditions. However, there is some uncertainty with these values. They said to be roughly correct values by the quadplexer vendor, but it cannot be guaranteed that both bands would suffer max 0.5dB and 0.4dB additional IL in ETC conditions. Because of this uncertainty further analysis is presented below in table 3. A bit larger additional quadplexer IL would result a bit larger TX IL and RX IL.
The following values for (TIB and (RIB were obtained by using equations in table1.
	
	Operators
	Renesas
	Qualcomm

	TX IL = 0.76dB
	(TIB [dB]
	0.3
	0.4
	0.6

	RX IL = 0.76dB
	(RIB [dB]
	0
	0.1
	0.2

	TX IL = 0.8dB
	(TIB [dB]
	0.4
	0.4
	0.6

	RX IL = 0.8dB
	(RIB [dB]
	0.1
	0.1
	0.2


Table 3 Calculations on relaxation values
We recognize that it would further delay progress if we would need to wait for final guarantee on quadplexer IL over B3 and B7 duplexer IL. Thus we prefer to speculate a bit and assume a slightly higher IL for quadplexer resulting a bit higher TX IL and RX IL.

Furthermore we understand that a compromise solution is needed. As said in past discussions, sufficient relaxation especially on TX side is crucial in order to avoid or mitigate additional current consumption, heat generation and design complexity which all may result in slower inter-band CA deployment. Thus we propose to compromise between two proposed values, 0.4dB and 0.6dB. On RX side a gap of 0.3dB to TX relaxation is earlier considered to be suitable by several operators.
Given these assumptions our proposal for CA_3-7 (TIB and (RIB is:
Table 6.4.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_3A-7A
	3
	0.5

	
	7
	0.5


Table 6.4.1.1.3-4:  ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB] 



	CA_3A-7A
	3
	0.2

	
	7
	0.2
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----- Unchanged sections omitted -----
----- Start of TP -----
6.3.1.1.3
∆TIB and ∆RIB values
The following ILs for ETC combining band 3 + 7 were reported:

Table 6.3.1.1.3-1: Reported ILs for band 3 + 7 diplexer and quadplexers for ETC

	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)

	3
	0.93
	0.85
	0.5

	7
	1.08
	0.8
	0.4


For the reported IL values there was no difference for the Tx/Rx paths reported in reference [2] and in [3] the difference is marginal. With the average IL given as:

Table 6.3.1.1.3-2: Average Tx and Rx IL for combining band 3 and band 7 for ETC
	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]
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	3
	0.76
	0.76

	
	7
	0.76
	0.76


For two simultaneous DL and one UL the (TIB,c and (RIB values are given in the tables below:
 Table 6.3.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7A
	3
	0.5

	
	7
	0.5


Table 6.3.1.1.3-4:  ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-7A
	3
	0.2

	
	7
	0.2


----- End of TP -----
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