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1 Introduction
In previous RAN 62 meeting, Band 3 + Band 8 + Band 27 carrier aggregation WI was approved [1].  In this contribution, we want to discuss proper reference UE architecture in order to support Band 3 + Band 8 + Band 27 Carrier Aggregation.
2  Reference Architecture of UE 
Based on our understanding and previous discussion in RAN 4, 3 DL CA supportable UE reference architecture should be applicable with 2 DL/1UL CA combination. Below is the status of 2 DL/1UL CA which are related with Band 3+8+27 CA.

Table 1. Sub 2DL Band combination of Band 3+8+27 3DL CA 
	
	Band 3 + Band 8
	Band 3 + Band 27
	Band 8 + Band 27

	Status
	Completed
	Approved WI at RAN 62
	Approved WI at RAN 62

	Class
	A2
	A1
	A4


Band 3+ Band 8 CA combination requires harmonic filter on band 8 sides. On the other hands, other band combinations may not require it. If we just combine above three 2 DL CA architectures in nave way, we believe that below figure 1 will be one of candidate architectures for the Band 3+Band 8+Band 27 3DL CA.
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Figure 1. Candidate Reference Architecture I for Band 3+8+27 3DL CA 
In order to avoid additional insertion loss from harmonic filter to band 27 related CA combinations, it seems that we need diplexer on low frequency RF sides. If we require it, we expect that additional insertion loss due to new diplexer even Band 3 + Band 8 CA. 

Another alternative UE reference architecture that we can consider is illustrated in figure 2. We can use common harmonic filter and quadplexer for band 8 and band 27. However we are not sure it is the best architecture for the band 3 +8 +27 3DL/1UL CA architecture.
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Figure 2. Candidate Reference Architecture II for Band 3+8+27 3DL CA 
We want to inform RAN4 below table which is come from the current standards. As shown in below table, band 3 + 8 CA does not have additional insertion loss comes from harmonic filter. We have understood that there is no such operator that has actual service BW is troubled with harmonic from band 8 as of today. Same consideration can be found in table 3 which is also agreed work in previous RAN work.
Table 2. ΔTIB,c , ΔRIB for Band 3+8 2DL CA 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3-8
	3
	0.3

	
	8
	0.3

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_3-8
	3
	0

	
	8
	0


Table 3. Reference sensitivity for the carrier aggregation QPSK PREFSENS, CA 
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_3A-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_4A-12A5
	4
	[-89.2]
	[-89.2]
	[-90]
	[-89.5]
	
	
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	NOTE 4:
No requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 2nd harmonic is within the transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).


Based on the preview work, we can assumes that we no longer consider insertion loss comes from harmonic filter when we consider the Band 3+ Band 8+ Band 27 3DL CA. Therefore we want to assume that actual UE reference architecture of Band 3+8+27 CA might be reference architectures II which is shown in figure 2 without harmonic filter. 
3 Discussion
  We think that reference architectures which is illustrated in figure 2 without harmonic filter can be actual candidate architecture for Band 3 + Band 8 + Band 27 3DL CA. However, we want to inquire it to RAN 4 as rapporteur of Band 3+Band 8+Band 27 3DL CA WI.
4 References

[1] RP-131754, “New Work Item Proposal: LTE Advanced 3 band Carrier Aggregation (3DL/1UL) for Band 3, Band 8 and Band 27”. KT. 3GPP RAN #62
[image: image3.png]Low Band /
High Band
Diplexer

AY

High Band 3
Duplexer
Band 8
Low
Band 27
Harmonic
Filter

Quadplexer

AVAY

Band 3 RX

Band 3 TX

Band 8 RX

Band 8 TX

Band 27 RX

Band 27 TX



[image: image4.png]Low Band /
High Band
Diplexer

1

AY

High Band 3
Duplexer
Band 27
Low
Band 8
Diplexer
Harmonic Duplexer

Filter

AY

Band 3 RX

Band 3 TX

Band 27 RX

Band 27 TX

Band 8 RX

Band 8 TX



