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1
Introduction
The additional insertion loss for CA_1A-7A has been discussed for several meeting cycles without agreement, and the work item completion date has now been extended to allow a resolution. Key issues have been the impact on Band I (UTRA) and multiplexer data from some vendors that have indicated higher additional insertion loss. Nonetheless, RAN4#68 was close to agreement, but still with a 0.3 dB disagreement for Band 7 reference sensitivity. In this contribution we provide proposal with specification of (TIB,c and (RIB,c for the Rel-12 specifications based on [1] but with an additional note added.
The relaxation specified for CA_1A-7A will also imply the same relaxation for Band I, which is a core UTRA band often used as a “reference”. Band 1 relaxations should therefore be minimized. The duplex arrangement of Band 1 is not “difficult” in terms of maximum output power performance, but the spurious emissions requirement for protection of Band 34 can have an impact on IL for the filter slope above the band must be sufficiently steep. However, this affects both duplexer and multiplexer performance.

Some vendor data indicate higher losses for CA_1A-7A than the corresponding for CA_3A-7A that has a similar duplex arrangement. It is not known whether or not the same vendor provided provisional filter data for the latter combination. For reference sensitivity, the margins between the typical performance today and the minimum performance specified in Rel-8 is large, and customer requirements often significantly tighter than the 3GPP requirements. Therefore, relaxations (RIB should only be allowed for particularly challenging duplex arrangement where margins are small or bands with difficult coexistence requirements that rely on filter stop-band rejection for suppression of interferers. 
2
Background
In [1] the following relaxations were proposed for CA_1-7:

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

	CA_1A-7A
	1
	0.5

	
	7
	0.5


Table 2: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0

	
	7
	0


These were not agreed by all so the following compromise proposal was discussed:

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

	CA_1A-7A
	1
	0.5

	
	7
	0.6


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

	CA_1A-7A
	1
	0

	
	7
	0.3


The impact on Band 1 is minimized with this proposal, and the relaxations for Band 7 has been increased compared to that for CA_3-7 in view of the filter data reported in [2], the 5th and 6th columns in the table below:
Table 5: 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


However, the proposals in tables 3 and 4 were still not acceptable. 

To resolve the reference sensitivity for Band 7 and the 0.3 dB difference between the proposals above, we note that
· OEM requirements for Band 7 are typically ≥ 3 dB tighter than the 3GPP requirements for non-CA operation;

often driven by tight over-the-air requirements. This margin also exceeds that largest IL penalty reported in Table 5 by a margin. Therefore we propose to adopt RIB,c = 0 dB for Band 7, also with the view to preserve the integrity of the 3GPP requirements. To address concerns on smaller margins, we propose to add CA_1A-7A to the informative note in 36.101 that applies for CA_3A-7A:

NOTE:
To meet the (TIB,c requirements for CA_3A-7A with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

To sum up, we propose that the relaxations in Table 1 and Table 2 are adopted, and with the note above included with CA_1A-7A added.
3
Proposal

We propose to include the text below into the TR 36.851. Filter data reported in [2] is now also included.
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TEXT PROPOSAL:

<start of text proposal>

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 CA_1-7 should bear similarity with the CA_3-7 and CA_4-7 specifications. For the specification of the transmitter requirements for CA_1-7, the relaxations are the same as those for CA_3-7 while recognizing that the spread of the data in Table 6.3.1.1.3-1 is larger than that for the data collected for CA_3-7, cf. [3]. For the receiver requirements, ΔRIB,c = 0 dB for both Band 1 and Band 7, but including a note for addressing concerns on power consumption similar to the informative note in clause 6.2.5 of [4] for CA_3A-7A.
For two simultaneous DLs and one UL the (TIB,c and (RIB,c 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
	0.5


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


NOTE:
To meet the (TIB,c requirements for CA_1A-7A with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

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