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1 Background
UE structures and corresponding impact on UE requirements for 3DL inter-band CA_B41-B41-B42 was discussed in [1]. This contribution provides text proposal on ∆TIB and ∆RIB values based on available diplexer and triplexer data.
2 Discussion
The additional framework for Inter-band CA relaxations was agreed in last RAN4 meeting [2], however, this framework only covers Low-Low and High-High band combinations. For CA band combinations with the very high frequency band at 3.5GHz, the requirements shall be defined case by case.
The data of diplexer and triplexer are cited below:

Table 1: Average Tx and Rx IL for combining band 41 and band 42 (under ETC)
	Inter-band CA Configuration
	E-UTRA Band
	IL  [dB]

	
[image: image1.wmf]IL


	41
	1.17

	
	42
	1.20


The data above for the diplexer is the average values based on input from filter vendors for 2DL/1UL CA_B41-B42. 

Table 2: Tx and Rx IL for triplexer combining band 41 and band 42 (under ETC)
	　
	　
	Source 1
	Source 2
	Source 3
	Source 4
	Average

	
	　
	Vendor 1
	Vendor 2
	Vendor 3
	　
	　
	　
	　

	Band 41
	TYP
	　
	0.67
	1.1
	0.75
	　
	　
	　

	
	ETC
	2.0Note
	1.2
	0.9
	　
	0.95
	0.95
	1.0

	Band 42
	TYP
	　
	0.76
	0.7
	0.76
	　
	　
	　

	
	ETC
	1.0
	1.2
	1.0
	　
	1.3
	1.3
	1.16

	Note: This data is not considered for the average value.


Table 2 is a summary of existing data for triplexer from different companies.
As analyzed in [1], ∆RIB values for 2DL CA_B41_B42 can be reused for 3DL CA_B41_B42_B42, that is, 0.4dB and 0.5dB ∆RIB should be defined for Band 41 and Band 42 respectively.
Regarding the ∆TIB values, the agreed frame work for High-High band combination covering 2.7GHz assumes 0.5dB ∆TIB, here we propose the same value for Band 41 in CA_B41_B42_B42 band combination. The insertion loss at 3.5GHz would be larger compared to that in high frequency bands (up to 2.7GHz). Therefore, relaxation of ∆TIB value in Band 42 is a reasonable choice. Based on existing filter data in Table 1 and Table2, it is propose to adopt 0.8dB ∆TIB value for Band 42. 
The proposed ∆TIB and ∆RIB values are summarized in Table 3 and Table 4:
For the UE which supports inter-band carrier aggregation configuration CA_41A-42C with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 3.
Table 3: ΔTIB,c for 3DLs aggregation CA_B41_B42_B42
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_41A-42C
	41
	0 1

	
	42
	[0.5] 1

	CA_41A-42C
	41
	[0.5] 2

	
	42
	[0.8] 2

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation with two uplinks and/or with simultaneous Rx/Tx.


For the UE which supports inter-band carrier aggregation configuration CA_41A-42C with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 4 for the applicable E-UTRA bands.

Table 4: ΔRIB,c for 3DLs aggregation CA_B41_B42_B42
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_41A-42C
	41
	[0.4]1

	
	42
	[0.5] 1

	CA_41A-42C
	41
	[0.4] 2


	
	42
	[0.5] 2

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation with two uplinks and/or with simultaneous Rx/Tx.


It is worth noting that the values for UE supporting simultaneous Tx/Rx in Table 3 and Table 4 do not consider the insertion loss of switch used for TDD band to select Tx or Rx chain. The maximum IL for the switch in frequency above 2.6GHz is about 0.6dB [3]. For the high and very high frequency bands including 3.5GHz, the IL of switch may not be ignored anymore. 
3 Conclusion
Suggested ∆TIB and ∆RIB values for CA_B41_B41_B42 is discussed in this contribution and a text proposal on the values is provided for approval for TR 36.853. 
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6.39.4
ΔTIB,c and ΔRIB,c
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.39.4-1.
Table 6.39.4-1: ΔTIB,c for 3DLs aggregation

	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_41A-42C
	41
	0 1

	
	42
	[0.5] 1

	CA_41A-42C
	41
	[0.5] 2, 3

	
	42
	[0.8] 2, 3

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation with two uplinks and/or with simultaneous Rx/Tx.
NOTE 3:
The values do not consider the insertion loss of switch used for TDD band to select Tx or Rx chain. The maximum IL for the switch in frequency above 2.6GHz is about 0.6dB. For the high and very high frequency bands including 3.5GHz, the IL of switch may not be ignored anymore.


For the UE which supports inter-band carrier aggregation configuration in Table 6.39.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.39.4-2 for the applicable E-UTRA bands.

Table 6.39.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_41A-42C
	41
	[0.4]1

	
	42
	[0.5] 1

	CA_41A-42C
	41
	[0.4] 2, 3

	
	42
	[0.5] 2, 3

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation with two uplinks and/or with simultaneous Rx/Tx.
NOTE 3:
The values do not consider the insertion loss of switch used for TDD band to select Tx or Rx chain. The maximum IL for the switch in frequency above 2.6GHz is about 0.6dB. For the high and very high frequency bands including 3.5GHz, the IL of switch may not be ignored anymore.
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