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1
Introduction
This contribution contains a text proposal with specification of (TIB,c and (RIB for the Rel-12 specification of the Band 1 + Band 7 combination.

For the Band 1 + Band 7 combination, there is some commonality with the Band 4 + Band 7 combination, which in turn has commonality with the Band 3 + Band 7 combination. The band arrangements are shown in Table 1.

Table 1: Band arrangement for bands 1, 3, 4 and 7 
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD


2
Background
The agreed (TIB,c and (RIB values for the Band 3 + Band 7 and Band 4 + Band 7 (for which data from Band 1 + Band 7 was used) are given below.
Table 2: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]


	CA_3A-7A
	3
	0.5

	
	7
	0.5


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

	CA_3A-7A
	3
	0

	
	7
	0


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

	CA_4A-7A
	4
	0.5

	
	7
	0.5


Table 5: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_4A-7A
	4
	0.5

	
	7
	0.5


For Band 1 + Band 7, insertion loss data from several vendors collected at ETC are shown in Table 6, including ETC data presented in [1]: 
Table 6: IL values for band 1 + 7 diplexer and quadplexers (under ETC) 
	E-UTRA bands
	IL (dB)
	IL (dB)
	IL (dB)
	IL (dB)
	IL (dB)

	1 Tx
	0.4
	0.7
	0.4
	1.4
	1.32

	1 Rx
	0.37
	0.7
	0.2
	0.9
	1.23

	7 Tx
	0.63
	1.2
	0.7
	1.3
	1.41

	7 Rx
	0.58
	1.2
	0.4
	0.9
	1.55


The relaxations for Band 1 + Band 7 should bear similarity with the Band 3 + Band 7 and Band 4 + Band 7 specifications since Band 1 is a superset of Band 4 and the frequency separation between the bands is not dissimilar. However, the spread of the data in Table 6 is higher than that for the data collected for Band 3 + Band 7 displayed in Tables 7 and 8.

Table 7: Reported ILs for band 3 + 7 diplexer and quadplexers for ETC

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

	3
	0.93
	0.85
	0.5
	0.8

	7
	1.08
	0.8
	0.4
	1.0


Table 8: Average Tx and Rx IL for combining band 3 and band 7 for ETC

	Inter-band CA Configuration
	E-UTRA Band
	Tx IL  [dB]
	Rx IL  [dB]
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	3
	0.77
	0.77

	
	7
	0.82
	0.82


The actual insertion loss may change when filters intended for high-volume production are optimized for improved isolation performance. The requirements are specified by using provisional IL data that is not always optimized for isolation. On the other hand, technology advance also allows improved performance compared to legacy duplexer implemented in existing UE(s), also in the shorter term.
For the reported additional IL values for Band 1 + Band 7, the corresponding average additional IL values for the Tx and the Rx paths are shown in Table 9:
Table 9: 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
	0.84
	0.68

	
	7
	1.05
	0.93


For the Band 1 + Band 7 combination

1. the response for Band 7 TX needs to supply large attenuation at Band 1 RX and Band 7 RX, where Band 1 RX is a superset of Band 4 RX (cf. the Band 4 + Band 7 combination);

2. the response for Band 1 TX needs to supply large attenuation at Band 1 RX and Band 7 RX, 

3. the response for Band 7 RX needs to supply large attenuation at Band 1 TX and Band 7 TX, where Band 1 TX is slightly closer to the Band 7 RX than Band 3 TX (cf. the Band 3 + Band 7 combination),

4. the response for Band 1 RX, a subset of Band 1 TX, needs to supply large attenuation at Band 1 TX and Band 7 TX, where Band 1 TX is at closer separation compared to Band 4 RX (cf. the Band 4 + Band 7 combination),

For the Band 7 TX of the Band 1 + Band 7 combination (Item 1), we propose a ΔTIB,c similar to that for Band 7 TX of the Band 4 + Band 7 combination, but increased by 0.1 dB due to the spread of the data for Band 7 in Table 6. For the Band 1 TX we propose ΔTIB,c = 0.5 dB, the same as for Band 3 in the Band 3 + Band 7 combination. The increase of the average TX IL is 0.1 dB (Tables 8 and 9) compared to the Band 3 TX requirement, but Band 1 has a less challenging duplexer arrangement than Band 3 for standalone operation. 
For Band 7 RX we propose the same relaxation as for Band 4 RX, the margins for Band 9 REFSENS are smaller. Band 1 RX has larger margins, on the other hand, and considering the data reported in Table 9, a specified ΔRIB,c = 0 dB is proposed. 
The proposed relaxations are summarized in Table 10 and Table 11. 

Table 10: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.5

	
	7
	0.6


Table 11: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0

	
	7
	0.5


Larger relaxations of the Band 1 and Band 7 transmit and receive requirements, of the order of 1-1.5 dB as suggested by some filter data, would imply significant reduction of coverage. 
3
Proposal

We propose to include the text below into the TR 36.851.
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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)

	1 Tx
	0.4
	0.7
	0.4
	1.4
	1.32

	1 Rx
	0.37
	0.7
	0.2
	0.9
	1.23

	7 Tx
	0.63
	1.2
	0.7
	1.3
	1.41

	7 Rx
	0.58
	1.2
	0.4
	0.9
	1.55


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


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
	0.84
	0.68

	
	7
	1.05
	0.93


The relaxations for Band 1 + Band 7 should bear similarity with the Band 3 + Band 7 and Band 4 + Band 7 specification since Band 1 is a superset of Band 4 and the frequency separation between the bands is not dissimilar. However, the spread of the data in Table 6.3.1.1.3-1 is higher than that for the data collected for Band 3 + Band 7.
1. For the Band 1 + Band 7 combination

2. the response for Band 7 TX needs to supply large attenuation at Band 1 RX and Band 7 RX, where Band 1 RX is a superset of Band 4 RX (cf. the Band 4 + Band 7 combination);

3. the response for Band 1 TX needs to supply large attenuation at Band 1 RX and Band 7 RX, 

4. the response for Band 7 RX needs to supply large attenuation at Band 1 TX and Band 7 TX, where Band 1 TX is slightly closer to the Band 7 RX than Band 3 TX (cf. the Band 3 + Band 7 combination),

5. the response for Band 1 RX, a subset of Band 1 TX, needs to supply large attenuation at Band 1 TX and Band 7 TX, where Band 1 TX is at closer separation compared to Band 4 RX (cf. the Band 4 + Band 7 combination),

For the Band 7 TX of the Band 1 + Band 7 combination (Item 1), we propose a ΔTIB,c similar to that for Band 7 TX of the Band 4 + Band 7 combination, but increased by 0.1 dB due to the spread of the data for Band 7 displayed in Table 6.3.1.1.3-1. For the Band 1 TX we propose ΔTIB,c = 0.5 dB, the same as for Band 3 in the Band 3 + Band 7 combination. The increase of the average TX IL is 0.1 dB compared to the corresponding Band 3 data, but Band 1 has a less challenging duplexer arrangement than Band 3 for standalone operation. 
For Band 7 RX we propose the same relaxation as for Band 4 RX, the margins for Band 7 REFSENS are smaller. Band 1 RX has larger margins, on the other hand, and considering the data reported in Table 6.3.1.1.3-1, a specified ΔRIB,c = 0 dB is proposed. 
For two simultaneous DLs and one UL the (TIB,c and (RIB values 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
	0.6


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

	CA_1A-7A
	1
	0

	
	7
	0.5


6.3.2
LTE-Advanced Carrier Aggregation of Band 39 and Band 41
<end of text proposal>
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