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1. Introduction

UE relaxations for inter-band carrier aggregation between Bands 1 and 7 have not been agreed, despite numerous attempts and discussions, most recently in [1] and [2].  It is well understood that this is a very challenging band combination to support and that UE front-end insertion losses may be quite large.  Due to this, it has been difficult to find a compromise for UE relaxations that reflects the technical data and yet is acceptable to all parties.  In this contribution, a proposal for relaxations is provided inspired by [1] and utilizing the most recently updated filter data provided in [5].

2. Discussion

Updated filter data for the Band 1 + Band 7 combination has been provided in [5] and is shown below, including all previously provided data sets as captured in the TR

Table 6.3.1.1.3-1: IL values for band 1 + 7 diplexer and quadplexers (under ETC) 

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

	1 Tx
	0.4
	0.7
	0.4
	1.32
	0.85
	1.1

	1 Rx
	0.37
	0.7
	0.2
	1.23
	0.98
	0.7

	7 Tx
	0.63
	1.2
	0.7
	1.41
	1.02
	1.2

	7 Rx
	0.58
	1.2
	0.4
	1.55
	0.84
	0.8


Table 6.3.1.1.3-2: Average Tx and Rx IL for combining band 1 and band 7 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]

	
[image: image1.wmf]IL


	1
	0.80
	0.70

	
	7
	1.03
	0.90


To determine the allocation of additional insertion loss to UE TIB and RIB, [1] suggests using previous agreements for class A3 combinations as guidance.  We explore this approach here, but instead of limiting the comparison to a select few previously agreed combinations as done in [1], we include all of the agreed class A3 combinations to form a more complete picture.  Note that since the combination Band 5 + Band 17 was copied from Band 5 + Band 12, it is not included in this table.  Note also that Band 4 + Band 7 was derived based on a combination of attributes taken from Band 3 + Band 7 and Band 1 + Band 7 as explained in [4].  The appropriate values as justified in [4] are included for the Band 4 + Band 7 entries in this table.

	
	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 this data, it can be observed that on average for the A3 combinations, the UE's proportion of shared pain is 0.30 dB for Tx and 0.67 dB for Rx.  Applying this shared pain to the Band 1 + Band 7 average insertion losses, we obtain the following proposed relaxations.  Note that full precision was maintained for all averages in the computation (even if it is not shown in the IL tables) and rounding was only done at the last step to obtain the (TIB,c and (RIB.  Higher precision values are shown for information, but the specification should only be to tenth dB resolution.

Table 6.3.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.495 → 0.5

	
	7
	0.727 → 0.7


Table 6.3.1.1.3-4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0.027 → 0.0

	
	7
	0.225 → 0.1


3. Conclusion

Tx and Rx relaxations are proposed for Band 1 + Band 7 based on updated filter data and shared pain agreements from other class A3 combinations.
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6.3.1.1.3
∆TIB and ∆RIB values

The reported additional IL (Insertion Loss) values, based on implementation/simulation data, under ETC (Extreme Temperature Conditions) for combining band 1 and band 7, for each of the Tx and Rx paths, are shown in table 6.3.1.1.3-1.

Table 6.3.1.1.3-1: IL values for band 1 + 7 diplexer and quadplexers (under ETC) 

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

	1 Tx
	0.4
	0.7
	0.4
	1.32
	0.85
	1.1

	1 Rx
	0.37
	0.7
	0.2
	1.23
	0.98
	0.7

	7 Tx
	0.63
	1.2
	0.7
	1.41
	1.02
	1.2

	7 Rx
	0.58
	1.2
	0.4
	1.55
	0.84
	0.8

	.


For the reported additional IL values, the corresponding average additional IL values for the Tx and the Rx paths, from [2], are shown in table 6.3.1.1.3-2:

Table 6.3.1.1.3-2: Average Tx and Rx IL for combining band 1 and band 7 (under ETC)

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]
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	1
	0.80
	0.70

	
	7
	1.03
	0.90]


For two simultaneous DLs and one UL the (TIB,c and (RIB values, from [2], are shown in table 6.3.1.1.3-3, and in table 6.3.1.1.3-4:

Table 6.3.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.5

	
	7
	0.7


Table 6.3.1.1.3-4: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0.0

	
	7
	0.2]
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