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1
Introduction
The additional insertion loss for CA_1A-7A has been discussed for several meeting cycles without agreement. Key issues have been the impact on Band I (UTRA) and multiplexer data from some vendors that indicate higher additional insertion loss. 
The (TIB,c and (RIB values agreed for CA_1A-7A will also imply the same relaxation for Band I, which is a core UTRA band that is often used as a reference. It is not a “difficult” band in terms of maximum output power performance. This can be considered in the specification of (TIB,c even though 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). Band I relaxations should therefore be minimized.
One difficulty for Band 1 is compliance with the spurious emissions requirement for protection of Band 34, for which the filter slope above the band must be sufficiently steep; this has an impact on IL. 
For REFSENS, the margin between the typical performance today and the minimum performance specified in Rel-8 is large. Therefore, relaxations (RIB should only be allowed for particularly challenging duplex arrangement or bands with difficult coexistence requirements that rely on filter stop-band rejection for suppression of interferers. This is not the case for Band I. 
In this contribution we make another stab at agreeing UE relaxations for CA_1A-7A and provide a text proposal with specification of (TIB,c and (RIB,c for the Rel-12 specifications.
2
Background
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 2.1.

Table 2.1: 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


The specification of the Band 4 + Band 7 combination was in fact based on filter data obtained for the Band 1 + Band 7 and Band 3 + Band 7 combinations, so we only compare the latter two. The reported filter data for Band 1 + Band 7 is shown in Table 2.2 and the average in Table 2.3. 
Table 2.2: 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


Table 2.3: 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


Indeed, the data sets presented by three of the vendors in Table 2.2 are of the same order of magnitude as that for Band 3 + Band 7. The attenuation values presented by two of the vendors in Table 2.2 are notably higher than the others. Should we would consider one of these vendor data as an ‘outlier’, e.g. by discarding the rightmost column in Table 2.2, the average TX IL would be reduced to 0.73 dB and 0.95 dB for Band 1 and Band 7, respectively. One should of course be very cautious in discarding data that may occur for a variety of reasons, but in this case the majority of vendors indicate smaller losses under the same prerequisites.
Now, the vendor data indicating higher additional losses (reported in [1]) may very well represent designs fully optimized for TX rejection, for example, which has not always been the case for provisional filter data presented for other combinations. Process variation and wideband response are other factors that may not have been considered in detail. On the other hand, improvement in process for new generation filters mean that the performance of today’s multiplexer designs can be compared to that exhibited by duplexers shipped at the time of Rel-8 specification. Moreover, the additional attenuation for different band can also depend on the multiplexer design choices. Hence, the final design may very well exhibit IL performance that is comparable to (or even better) than the duplexer designs available for the Band 1 and Band 7 requirements specified in Rel-8. 
Another aspect is that Band 1 transmitter and receiver relaxations will imply the same for Band I (UTRA), from 25.101, 
For the UE which supports E-UTRA inter-band carrier aggregation, the lower side of the tolerance in Table 6.1 is allowed to be decreased by the amount given in Table 6.2.5A-3 of TS 36.101[11] for those UTRA operating bands corresponding to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.  The tolerance in Table 6.2.5A-3 of TS 36.101[11] does not apply to supported UTRA operating bands with frequency range below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations when such bands are belonging only to band combination(s) where one band is <1GHz and another band is >1.7GHz and there is no harmonic relationship between the low band UL and high band DL.

Since Band I (UTRA) is core band, we propose a ΔTIB,c = 0.5 dB for Band 1 despite the higher losses reported in [1]. The additional insertion losses estimated by most of the vendors in Table 2.2 for Band 1 and Band 7 are indeed similar to that for CA_3A-7A displayed in Table 2.4 and Table 2.5 (although collectively representing both the TX and the RX paths). Thus, for Band 7 we also propose ΔTIB,c = 0.5 dB consistent with the Band 7 requirement for CA_3A-7A.  
Table 2.4: 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 2.5: 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


For the receiver requirements, we propose (RIB,c = 0 dB for both Band 1 and Band 7 since the margins to the minimum requirements specified in Rel-8 are large. Hence, we also maintain Band I REFSENS performance (UTRA). 
The proposed relaxations are summarized in Table 2.6 and Table 2.7. 

Table 2.6: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-7A
	1
	0.5

	
	7
	0.5


Table 2.7: ΔRIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_1A-7A
	1
	0

	
	7
	0


Larger relaxations of the Band 1 and Band 7 transmit and receive requirements of the order 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. Filter data reported in [1] is now also included.
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<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 since Band 1 is a superset of Band 4 and the frequency separations between the constituent bands are not dissimilar. For the specification of the transmitter requirements, the relaxations for CA_1-7 are proposed to be the same as those for CA_3-7 (and CA_4-7) 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 (see [3]). For the receiver requirements, ΔTIB,c = 0 dB for both Band 1 and Band 7 in view of typical margins for reference sensitivity as compared to Rel-8 requirements.
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


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

[image: image4.jpg]Y




_1369846360.unknown

_1393588267.unknown

