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1 Introduction
Updated contribution based on [7]. It provides comments on alternative proposals made in [8] and [9].
This contribution also 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][7][8][9]
Table 2: ΔTIB,c and ΔRIB,c for 1+7 
	proposal #
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]
	ΔRIB  [dB]

	1 [3]
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.5
	0

	2 [3]
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.6
	0.3

	3 [6]
	CA_1A-7A
	1
	0.4
	0

	
	
	7
	0.6
	0

	4 [7]
	CA_1A-7A
	1
	0.5
	0

	
	
	7
	0.6
	0

	5 [8]
	CA_1A-7A
	1
	0.5
	0.1

	
	
	7
	0.7
	0.2

	6 [9]
	CA_1A-7A
	1
	0.4
	0

	
	
	7
	0.5
	0.1


2.2 Comparison with other LL or HH bands
3+7

As an informative note, Band 3+7 due its proximity in characteristics, the following values were agreed:
Table 3: ΔTIB,c and ΔRIB,c for 3+7
	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


20+8

And for 20+8 the following values were agreed:
Table 5: ΔTIB,c and ΔRIB,c for 8+20
	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 for 8+20
	E-UTRA bands
	B8 UL
	B20 UL
	B8 DL
	B20 DL
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	0.75
	0.78
	0.8
	0.76


Other A3

Additionally in contribution [8] it is proposed to calculate the UE shared pain approach based on what the UE has absorbed in dBs (in terms of delta tx and rx) for other A3 combinations when compared against the additional insertion losses. While this exercise is valuable, it needs to be considered that each combination underwent different discussions reaching different understandings of share pain approach. In order to understand this, the table from [8] is c&p:
Table 7: taken from [8]

	
	Avg reported filter IL
	Allowed relaxations
	UE Shared Pain

	
	Tx IL
	Rx IL
	DTIB
	DRIB
	Tx (dB)
	Rx (dB)

	Band 3
	0.77
	0.77
	0.5
	0
	0.27
	0.77

	Band 7
	0.82
	0.82
	0.5
	0
	0.32
	0.82

	Band 5
	1.075
	1
	0.8
	0.5
	0.275
	0.5

	Band 12
	0.625
	0.775
	0.4
	0.3
	0.225
	0.475

	Band 8
	0.74625
	0.80375
	0.4
	0
	0.34625
	0.80375

	Band 20
	0.78125
	0.755
	0.4
	0
	0.38125
	0.755

	Band 4
	0.77
	
	0.5
	0.5
	0.27
	

	Band 7
	0.82
	1.08
	0.5
	0.5
	0.32
	0.58

	Average
	
	
	
	
	0.300938
	0.671964


From TX side, in table above it can be seen that only bands 8 and 20 have similar level for “allowed relaxations” and “UE shared pain”. In all the rest combinations, the UE bears much less pain than what the network absorbs, e.g. band 5, the network absorbs almost 4x times what the UE absorbs.
For the reason above, while this method could be useful, it cannot be used straight away.

2.2 Additional data from filter manufacturer
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 Architecture discussion
The architecture discussion should be kept aside, since the different implementations being discussed could be due to different architecture. In fact Vodafone has learnt that typical solutions for 1+7 (as well as for 3+7) could instead involve the use of diplexers and that these could show much better performance than quadplexers. It should be considered whether poor data reported in [8] is a product which if agreed in the spec will be in production. We have expectations that this will not be the case due to poor performance, and so vendors will choose another architecture, e.g. use of diplexers, or use of separate antennas. In such a case there is no point in specifying an architecture for a case it will never be implemented in practice.

2.4 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 above 0.5dB seem not justifiable.

In light of this comparison of previous work, and by looking at the IL analysis captured in [1], it was proposed to accept 0.5dB as ΔTIB,c for both bands within the 1+7 combination for simplicity. However in order to reach a compromise, ΔTIB,c for Band 7 is proposed to be 0.6dB in this contribution.
· 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.

2.5 Proposal

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

	CA_1A-7A
	1
	0.5
	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.

Additionally latest proposal from [8] and [9] were presented and discussed. Also architecture for this combination has also been discussed in the light of multiple views on the topic. This aspect shall also be considered when taking a decision on requirements.

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
	0.5
	0

	
	7
	0.6
	0
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