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1.  Introduction

Concerning B8+B28 quadplexer performance, simulation results from two vendors were presented so far [1]. This paper provides partial result (B8+B28A alone) from the third vendor and some correction of the results of Vendor B. With these, this paper gives further consideration and proposes how to move forward.

2.  Updated results of B8/B28 quadplexers
The tables below summarizes simulation results of three RF filter vendors. Vendor D’s results on B8/B28A are newly added (yellow colored) and corrections of Vendor B’s additional ILs are indicated with change marks. (Note: Vendor C needs more time to evaluate then we judged that it is impossible to include their results within this WI.) For B8/B28A combination, average is also shown in the second right column. Vendor D’s result on B8/B28B is expected in the next RAN4 meeting in Anaheim. 
Table. 1  Simulation results on quadplexers for B8 and B28A (lower arm)
	
	
	Vendor A
	Vendor B
	Vendor D
	Average
	Note

	Additional IL
	Band 8 Tx
	1.2
	1.6
	0.7
	1.6
	+0.4dB for Switch

	
	Band 8 Rx
	1.4
	1.3
	0.6
	1.5
	+0.4dB for Switch

	
	Band 28A Tx
	0.4
	 0.8
	0.6
	0.6
	

	
	Band 28A Rx
	0.9
	1.2
	0.5
	0.9
	

	Isolation
	Band 8 Tx -> Rx
@ Band 8 Tx
	53
	48
	50
	50
	

	
	Band 8 Tx -> Rx
@ Band 8 Rx
	51
	55
	50
	52
	

	
	Band 28A Tx -> Rx
@ Band 28A Tx
	55
	50
	50
	52
	

	
	Band 28A Tx -> Rx
@ Band 28A Rx
	55
	50
	50
	52
	

	Cross-band
Isolation
	Band 8 Tx to Band 28A Rx
@ B8 Tx
	55
	60
	55
	57
	

	
	Band 8 Tx to Band 28A Rx
@ B28A Rx
	42
	52
	50
	48
	

	
	Band 28A Tx to Band 8 Rx
@ B28A Tx
	55

	55
	55
	55
	

	
	Band 28A Tx to Band 8 Rx
@ B8 Rx
	40
	60
	50
	50
	


                                                                                                                                            Note : all the values are under ETC.

Table. 2   Simulation results on quadplexers for B8 and B28B (upper arm)
	
	
	Vendor A
	Vendor B
	Vendor D
	Average
	Remark

	Additional
IL
	Band 8 Tx
	1.2
	1.6
	TBA
	TBA
	+0.4dB for Switch

	
	Band 8 Rx
	1.4
	1.3
	TBA
	TBA
	+0.4dB for Switch

	
	Band 28B Tx
	0.6
	1.2
	TBA
	TBA
	

	
	Band 28B Rx
	0.7
	 1.3
	TBA
	TBA
	

	Isolation
	Band 8 Tx -> Rx
@Band 8 Tx
	53
	48
	TBA
	TBA
	

	
	Band 8 Tx -> Rx
@ Band 8 Rx
	51
	55
	TBA
	TBA
	

	
	Band 28B Tx -> Rx
@ Band 28B Tx
	55
	50
	TBA
	TBA
	

	
	Band 28B Tx -> Rx
@ Band 28B Rx
	55
	50
	TBA
	TBA
	

	Cross-band 
Isolation
	Band 8 Tx to Band 28B Rx
@ B8 Tx
	55
	60
	TBA
	TBA
	

	
	Band 8 Tx to Band 28B Rx
@ B28B Rx
	44
	49
	TBA
	TBA
	

	
	Band 28B Tx to Band 8 Rx
@ B28B Tx
	55
	60
	TBA
	TBA
	

	
	Band 28B Tx to Band 8 Rx
@ B8 Rx
	43
	58
	TBA
	TBA
	


                                                                                                                             Note : all the values are under ETC.

3.  Consideration and Proposals
3.1 Practical performance

The values above assume the worst cases (under ETC conditions) then it is expected that UEs supporting CA_B8-B28 show better performance in reality. In addition, as pointed out in [2], it is still likely to eliminate additional switches to select B28A/B28B in Band 8 paths in a real implementation (i.e. as long as switch ports are available for this purpose), while the switches cannot be excluded from the “minimum requirement” standpoint.  To evaluate practical performance, typical values are checked below.
Table.3 indicates additional IL (typ.) averaged over 3 vendors. Note that the values do not include loss of B8 switches.  (Note: it is not always true that additional IL in ETC is bigger than additional IL of Typ.) 
Table. 3   Averaged additional insertion losses under typical condition
	
	B8 Tx
	B8 Rx
	B28A Tx
	B28A Rx
	B28B Tx
	B28B Rx

	Additional IL (typ)
	0.87
	0.93
	0.60
	0.43
	TBA
	TBA


Based on that, practical ILs of Band 8 can be reduced to around 0.9dB before “shared pain” consideration and B28A part remains rational as raw values of additional IL. We think that these values are still tolerable, apart from what is to be defined in TS36.101, so we plan to propose B8+B28 as they are (i.e. ∆TIB and ∆RIB based on the simulation data), upon completion of B8+B28B simulation in Vendor D and as long as the result is not deviated so much from the ones for B8+B28A.
[Proposal-1] B8+B28 is to be standardized with ∆TIB and ∆RIB based on current simulation results.
3.2 ∆TIB and ∆RIB
Probably it is for the first time to try to standardize ∆TIB and ∆RIB values from IL of such big as 1.6dB(ETC). Although we do not see a precise picture on how to calculate figures after the pain is shared, so far it seems that:

1) In Tx side, half of the additional insertion loss tends to go as ∆TIB,
2) In Rx side, some offset (around 0.5dB) is subtracted before dividing into two. 

Based upon the observations above, the following values are proposed tentatively as ∆TIB and ∆RIB for B8+B28A, based on the averaged values in Table 1. Note that the unified values should be proposed/agreed when the results of B8+B28B are obtained then the proposal this time is to fix derivation method and discuss the sense of magnitude of penalty in 3GPP standard.
Table 4: TIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_8A-28A
	8
	[0.8] = 1.6/2

	
	28A
	[0.3] = 0.6/2


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



	CA_8A-28A
	8
	[0.5] = (1.5-0.5)/2

	
	28A
	[0.2] = (0.9-0.5)/2


[Proposal-2] ∆TIB and ∆RIB as above are proposed for B8+B28A.
4.  Conclusion
This paper revises simulation results and proposes that B8+B28 is to be stardardized based on the current simulation values. Actual delta Tib/Rib for B8+B28A are proposed and will be fixed in the next meeting, with the values for B8+B28B. 
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