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1
Introduction
In this contribution we analyse 8+28 UE architecture and associated requirements.
2
Discussion
Comparison with 8+20
For 8+20, a quadplexer architecture was used, and filter data from various sources was considered. The insertion losses from [4] are:

Table 6.3.4.1.3-1: Reported incremental ILs for band 8 + 20 quadplexer compared to duplexer

	E-UTRA bands
	B8 UL
	B20 UL
	B8 DL
	B20 DL

	Vendor 1D1
	0.9
	1
	0.7
	0.8

	Vendor 1D2
	0.7
	0.8
	1.3
	0.8

	Vendor 1D3
	0.6
	0.9
	0.8
	0.9

	Vendor 2
	0.8
	0.8
	0.8
	0.8

	Vendor 3
	0.5
	0.5
	0.5
	0.5

	Vendor 4
	0.47
	0.45
	0.23
	0.54

	Vendor 5
	1
	0.8
	1.2
	1.4

	Vendor 6
	1
	1
	0.9
	0.3
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	0.75
	0.78
	0.8
	0.76


And the relaxations agreed:

Table 6.3.4.1.3-2: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_8A-20A
	8
	0.4

	
	20
	0.4


Table 6.3.4.1.3-3: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_8A-20A
	8
	0

	
	20
	0


Aggregation of 8+20:
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Figure 2-1: Aggregation of 8+20
Therefore it was concluded that aggregation of 8+20 was possible with acceptable insertion loss in the RF paths.

Observation 1: aggregation of 8+20 with QPX architecture is feasible and leads to 0.4dB additional insertion loss in Tx and 0dB in RX

Comparison with 18+28
At the same time, 18+28A combination was specified by KDDI using a quadplexer architecture
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Figure 2-2: spectrum arrangement for Band 28 and Band 18, from [4]
Hence, carrier aggregation was possible with Band 28A and Band 18 from KDDI. With the following associated insertion losses and relaxations [5]:

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL [dB]
	Rx IL [dB]
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	18
	1,2
	0,45

	
	28
	1,04
	0,45


Table 6.3.10.1.3-2: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_18A-28A
	18
	0,6

	
	28
	0,5


Table 6.3.10.1.3-3: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB [dB]

	CA_18A-28A
	18
	0,2

	
	28
	0,2


Observation 2: aggregation of B28A+B8 with QPX architecture is feasible and leads to 0.6/0.5dB additional insertion loss in TX, and 0.2dB in RX. MSD was needed, for details see [5]

For 8+28:

The following has been reported in [1] and [3]:

· Need for an additional insertion loss due to switch in Band 8 PA, of about 0.4dB.

· Dual Quadplexer architecture, each requiring 1.5dB in Tx and 2.2dB in Rx. Isolation must be improved. Preliminar data in [4]

· In [3], for Band 28_A: IL of about 1.5dB in Tx and Rx for Band 8, and 1dB for Band 28, and isolation between 40 and 50 dB for one vendor, and between 52 and 60dB for another vendor

· In [3], for Band 28_B: IL of about 1.5dB in Tx and Rx, and isolation between 43 and 55 dB for one vendor, and between 49 and 60dB for another vendor

Regarding the need of an additional switch for Band 8 is questionable since it is common to reuse the same PA for a group of bands that are in proximity. This would save the need to account for extra performance degradation and seems a reasonable assumption. It is also recalled that the same argument was used to neglect the need for additional switch when discussing 2GHz MSS band implementation and the impact to Band 1 performance.
Observation 3: The need of an additional switch for Band 8 is questionable since it is common to reuse the same PA for a group of bands that are in proximity. This would save the need to account for extra performance degradation and seems a reasonable assumption. It is also recalled that the same argument was used to neglect the need for additional switch when discussing 2GHz MSS band implementation and the impact to Band 1 performance.
As a result we propose to neglect Band 8 switch.

Proposal 1: as a reasonable assumption, neglect band 8 switch on the basis that it is common to reuse the same power amplifier for several bands that are in proximity. The same argument was used in 2GHz MSS band implementation and impact to B1.

Observation 4: By looking at insertion losses and isolation achieved for 8+28A and 8+28B, in [3] and [4], they don’t look very optimized when in comparison with aggregation of 8+20 for example. And in any case there seems to be room for improvement since UL_B8-DL_B28 separation is 77MHz for Band 28B, and 92MHz for Band 28A, which for a low band this seems very feasible with reasonable insertion loss
From filter data presented in [4] it is believed that vendor B is able to fulfil minimum requirements for implementation. In the absence of other vendors able to meet the minimum performance, minimum requirements shall be defined according to Vendor B what results in minimum acceptable performance, and 3GPP shall avoid poor implementations.

Observation 5: 3GPP shall avoid specifications that allow poor implementations, or implementations made for the sake of implementing. In the absence of vendors that are not able to provide adequate isolation with acceptable insertion loss, 3GPP shall define minimum requirements based on filter data that results in acceptable performance.

In conclusion, it is deemed feasible to aggregate these two low bands that are well separated in frequency so that sufficient isolation is achievable with acceptable insertion loss, and hence performance.

Proposal 2: filter optimization is needed to achieve adequate isolation with acceptable insertion loss and performance. Encourage companies to provide optimized filter data for next RAN4 meetings
3
Conclusion
In this contribution we have analysed the aggregation of 8+28, and we have reached the following observations:
Observation 1: aggregation of 8+20 with QPX architecture is feasible and leads to 0.4dB additional insertion loss in Tx and 0dB in RX

Observation 2: aggregation of B28A+B8 with QPX architecture is feasible and leads to 0.6/0.5dB additional insertion loss in TX, and 0.2dB in RX. MSD was needed, for details see [5]

Observation 3: The need of an additional switch for Band 8 is questionable since it is common to reuse the same PA for a group of bands that are in proximity. This would save the need to account for extra performance degradation and seems a reasonable assumption. It is also recalled that the same argument was used to neglect the need for additional switch when discussing 2GHz MSS band implementation and the impact to Band 1 performance.
Proposal 1: as a reasonable assumption, neglect band 8 switch on the basis that it is common to reuse the same power amplifier for several bands that are in proximity. The same argument was used in 2GHz MSS band implementation and impact to B1.

Observation 4: By looking at insertion losses and isolation achieved for 8+28A and 8+28B, in [3] and [4], they don’t look very optimized when in comparison with aggregation of 8+20 for example. And in any case there seems to be room for improvement since UL_B8-DL_B28 separation is 77MHz for Band 28B, and 92MHz for Band 28A, which for a low band this seems very feasible with reasonable insertion loss

Observation 5: 3GPP shall avoid specifications that allow poor implementations, or implementations made for the sake of implementing. In the absence of vendors that are not able to provide adequate isolation with acceptable insertion loss, 3GPP shall define minimum requirements based on filter data that results in acceptable performance.

Proposal 2: filter optimization is needed to achieve adequate isolation with acceptable insertion loss and performance. Encourage companies to provide optimized filter data for next RAN4 meetings
6
References
[1] R4-150979
Dual quadplexer for B8+B28, Qualcomm Incorporated, Athens, RAN4#74

[2] R4-151224
TP for Rel-13 2DL TR36.8xx : IMD/Harmonics Issues on LTE-A Inter-band Carrier Aggregation (2DL/1UL) of Band 8 and Band 28, SoftBank Mobile, Athens, RAN4#74

[3] R4-151458
On B8+B28 Quadplexers: preliminary results, SOFTBANK MOBILE Corp., Rio de Janeiro, RAN4#74bis
[4] R4-73AH-0103
Investigation of B8+B28 carrier aggregation, Qualcomm, Oulu, RAN4#73 UE RF AH

[5] 3GPP TR 36.852-12 v12.0.0
PAGE  
1/4

_1461396283.unknown

_1480856956.vsd
700


800


900


1000


703


748


758


803


Band 28


890


875


860


815


830


845


Band 18/19


880


915


925


960


Band 8


733


788


↑ 


↑ 


↑ 


↑ 


↓ 


↓ 


↓ 


↓ 


Band 5


824


849


↑ 


869


894


↓ 



_1369846360.unknown

