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1 Introduction
Based on [6] with updated proposal.
This contribution presents i) the latest status of the progress of this band combination, ii) the latest proposals on the table that were close to an agreement between active interested companies, iii) compares this combination with other combinations of similar nature and IL, and finally iv) provides a WF in order to finalize this band combination.
2 Discussion
2.1 Background

In order to present the debate on the relaxations that may be needed for the aggregation of Bands 1+7, the latest agreements captured in the TR 36.851 v080 are presented here from [1]:
Table 1 (Table 6.3.1.1.3-1 in 36.851): IL values for band 1 + 7 diplexer and quadplexers (under ETC) 

	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	IL (dB) (Note 1)

	1 Tx
	0.4
	0.7
	0.4
	1.2

	1 Rx
	0.37
	0.7
	0.2
	1.4

	7 Tx
	0.63
	1.2
	0.7
	1.2

	7 Rx
	0.58
	1.2
	0.4
	0.6

	NOTE 1:
The values for this device are reported under nominal conditions.


With average values based on Table 1 being:

Table 2: Average additional IL for 1+7
	E-UTRA bands
	B1 UL
	B7 UL
	B1 DL
	B7 DL
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	0.68
	0.93
	0.67
	0.70


From these data, the following has been presented in different occasions:

· From [3]
Table 2: ΔTIB,c and ΔRIB,c
	proposal #
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	1
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.5
	0

	2
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.6
	0.3


Other proposals have also been proposed but only the proposals in Table 1 are considered in this contribution since they reflected the closest proposals near to an agreement.
As an informative note, Band 3+7 due its proximity in characteristics, the following values were agreed:
Table 3: ΔTIB,c and ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_3A-7A
	3
	0.5
	0

	
	7
	0.5
	0


With IL values of (only average values are shown for simplicity):

Table 4: Average additional insertion losses for 3+7
	E-UTRA bands
	B3 UL
	B7 UL
	B3 DL
	B7 DL
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	0.77
	0.82
	0.77
	0.82


And for 20+8 the following values were agreed:
Table 5: ΔTIB,c and ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_8A-20A
	8
	0.4
	0

	
	20
	0.4
	0


With IL values of (only average values are shown for simplicity):
Table 6: ΔTIB,c and ΔRIB,c
	E-UTRA bands
	B8 UL
	B20 UL
	B8 DL
	B20 DL

	
[image: image3.wmf]IL


	0.75
	0.78
	0.8
	0.76


2.2 Update (RAN4 #70bis)
From Austin AH (Jan 2014) and Prague (RAN4#70) (latest two meetings on the topic) the following has been discussed:
Table 7: Alternative proposals

	proposal #
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	3?
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.6
	0

	4?
	CA_1A-7A
	1
	0.4
	0

	
	
	7
	0.6
	0


· Proposal 3 was discussed over the floor in AH meeting. No consensus reached
· Proposal 4 was discussed offline. Presented here for information in order to find consensus

Additional data has been presented by a filter manufacturer with data for 1+7 quadplexer

Table 8: New data on additional Insertion losses from filter manufacturer

	E-UTRA bands
	B1 UL
	B7 UL
	B1 DL
	B7 DL
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	0.4
	0.5
	0.3
	0.8


These values represent the additional IL and represent the worst value across the operating band (typically the band edges show the largest IL)
· These recent values indicate that final relaxations proposed in [5] and here should be sufficient, and in some cases could be improved specially maximum output power

· It should be noted as well that for the same manufacturer with same optimization guidelines (fair comparison) the design of a 1+7 quadplexer always shows lower insertion losses, between 0.3 and 0.5dB, than the 3+7 quadplexer for the common band (Band 7). This confirms that the centre of the discussion: insertion losses from Band 7, should be 0.5dB or lower but not more than what has been agreed for 3+7 band. See the following snapshots as examples
[image: image5.emf]
Figure 1: B7 TX insertion loss. (3+7) quad > (1+7) quad >B7 duplexer (Green color). Grid resolution 0.5dB
[image: image6.emf]
Figure 2: B7 RX insertion loss. (3+7) quad > (1+7) quad >B7 duplexer (Green color). Grid resolution 0.5dB
2.3 Debate

· On the IL and relaxations for UL TX:

By looking at the average Insertion Losses for TX (UL) for both bands 20+8 and 3+7 (while they are a LL and HH respectively), they are around 0.8dB both combinations, leading to ΔTIB,c of 0.4 and 0.3dB for each combination respectively. However, relaxations for band 1+7 combination, having around 0.68dB and 0.93dB of IL (1 and 7 respectively), should lead to ΔTIB,c of 0.4 and 0.5dB respectively. Hence values over 0.5dB seem not justifiable.

In light of this comparison of previous work, and by looking at the IL analysis captured in [1], it is proposed to accept 0.5dB as ΔTIB,c for both bands within the 1+7 combination for simplicity.
· On the IL and relaxations for DL RX:

Average IL of 20+8 and 3+7 combinations for the RX side are around 0.8dB, leading to 0dB as ΔRIB,c. For 1+7 combination, average IL for the different constituent bands are around 0.1dB smaller than 20+8 or 3+7 combinations, and consequently should lead to similar values of ΔRIB,c.

In light of this comparison of previous work, and by looking at the IL analysis captured in [1], it is proposed to accept 0dB as ΔRIB,c for both bands within the 1+7 combination.

2.4 Proposal

Proposal 1: 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_1A-7A
	1
	0.4
	0

	
	7
	0.6
	0


3 Conclusion
This paper has extensively presented the background from the recent discussions on the relaxations for the aggregation of bands 1 and 7.

The discussion followed with a comparison of the average insertion losses and corresponding TX and RX relaxations for similar carrier aggregation combinations i.e. 8+20 and 3+7. While both combinations have greater average insertion losses, the relaxations associated with them are smaller or similar to the proposals captured in Table 3 of the present document.

And finally a proposal for the relaxations to the aggregation of Bands 1+7 has been provided for consideration and decision.
Proposal 1: 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	CA_1A-7A
	1
	0.4
	0

	
	7
	0.6
	0
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