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1 Introduction

UE architecture for CA_B1_B41 terminal has been discussed for several meeting cycles.  However, no agreement can be found so far.  Two specific proposals have been submitted since work for CA_B1_B41 started but it seems that distance between both proposals is quite far away from agreeing.  This contribution tries to analyze both of them and propose possible way forward.
2 Two Proposals
There are two specific proposals, namely, triplexer architecture in [1] and diplexing and filtering architecture in [2].  Let us take a look at them a little in detail.
2.1 Triplexer in [1]
It is quite easy to understand this architecture because this approach tends to be assumed for high-high or low-low bands’ CA.  Diagram can be also found in [1], and refer here as Figure 2.1-1 below.
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Figure 2.1-1: Triplexer architecture

Some companies feel concerned because this architecture seems to be achieved by adopting FBAR technology.  Namely, it is too optimistic to standardize requirements based on specific technology.  This kind of concern would be quite understandable for other parties, either.   Delta values are also proposed in [1] as following;
Table 2.1-1: ΔTIB,c and ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_1A-41A
	1
	0.3
	0

	
	41
	0.5
	0.5


These values are quite comfortable for operators which would like to deploy CA_B1_B41 including us.  However, it should be emphasized that these delta values are derived from typical data and specific technology (FBAR).  Therefore, it might be a little optimistic to standardize.
2.2 Diplexing and Filtering in [2]

In this architecture, the company seems to pay great attention to cross band isolations.  It is also worth mentioning that this approach is more generic one than triplexer.  We understood proposed architecture as depicted in Figure 2.2-1 below (if it is incorrect, please point it out).
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Figure 2.2-1: Diplexing and Filtering architecture
However, if we are allowed to show our thought here, this architecture is too generic to agree.  Too much consideration on isolation between two bands results in unbelievable additional insertion loss.  Architecture in [2] seems for us that system total optimization was not considered but simply summing up existing devices independently (Band 1 duplexer, low path filter, high path filter and Band 41 filter).  If our understanding in Figure 2.2-1 is correct, following observations are found and all of them can contribute improvements of performance for CA_B1_B41.

i. Band 1 duplexer (SAW) is not optimized.  For Band 1 Tx, attenuation @ 2496 – 2600 MHz was assumed as 34 dB.  We are sure to improve this parameter at least 40 dB.  If another technology other than SAW can be utilized, further attenuation would be expected.  In the end, low path filter for Band 41 Rx isolation might not be needed.  This means that 0.5 additional insertion loss becomes zero.
ii. In [2], we surely guess that assumed technology for Band 41 filter is FBAR or BAW.  If it is not based on FBAR or BAW, single filter for Band 41 is almost impossible, namely, dual filters like Band 28 are required to implement 194 MHz passband.  If dual filters are assumed in [2], 0.5dB switch loss should be considered but not found.
iii. If above understanding in (ii) is correct, specification based on FBAR technology can be allowed.  However, we have noticed that data in [1] is typical and it is too optimistic to standardize requirements based on that.  A little more relation might be needed.
iv. As seen in above (ii), SAW filter (Band 1 duplexer) and FBAR or BAW filter (Band 41 filter) are simply connected by diplexer which seems to be also implemented by SAW.  Such an approach is not clearly the best solution to implement CA_B1_B41 terminals.  We have to consider total performance.  Simply connecting existing devices is not RAN4 work.  We RAN4 can become smarter.  It seems more appropriate approach to unify technology as proposed in [1].
v. Insertion loss of high path filter can be surely improved.  For vendor A in [2], 40dB attenuation is not needed but 28 dB is enough.  For vendor B, 0.9 dB insertion loss is too large while providing only 10dB attenuation.
3 Suggestion
As seen in section 2, distance between [1] and [2] seems to be quite large.  Both of them need compromise to progress standardization work.  We try to take into account temperature deviation in [1], and settle target values for additional insertion loss as following;
Table 3-1: Target values for additional insertion loss
	Inter-band CA Configuration
	E-UTRA Band
	Additional insertion loss for Tx [dB]
	Additional insertion loss for Rx [dB]

	CA_1A-41A
	1
	0.9
	0.9

	
	41
	1.5
	1.5


Note that values in Table 3-1 are not “delta values” but “additional insertion loss”.  Applying shared pain approach, target delta values are proposed in Table 3-2.
Table 3-1: Target values for ΔTIB,c and ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_1A-41A
	1
	0.4
	0.2

	
	41
	0.7
	0.5


4 Conclusion
In this contribution, we reviewed two specific UE architectures for CA_B1-B41 discussed in [1] and [2].  Both of them are not perfect and it is found that compromise is needed.  As an operator, we settled target values for additional insertion loss and delta values.  UE Vendors are asked to suggest method and optimization to realize suggested values.
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