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Introduction
In order to finalise the 2DL/1UL RENESAS proposed compromise values for the maximum output power (MOP / Pcmax) and REFSENS relaxation in R4-120516. TeliaSonera suggested in the San Francisco meeting values in R4-115578 and the values suggested differ by 0.2 dB to the RENESAS values. The difference is small and in this input a further attempt is made in order to finalise these values for band 3 + 7.
Mapping of (TIB and (RIB
We all can note that the difference of 0.2 dB between the two suggested relaxation values in R4-120516 and R4-115578 is rather small. Reasons why the values were not accepted are:
1. Other open issues not solved so far with CA
2. In R4-120516 the agreed average insertion loss value was questioned

3. We have different mapping equations from operators and vendors, see R4-115578
To (1) Other open issues emerging from CA with agreed relaxations:

In the Dresden meeting triggered by:

· the Renesas input in R4-120924 on how to apply the agreed relaxation for single band operation and
· the ST-Ericsson input in R4-120677 on how to apply relaxations in multi-RAT operations using the same bands 
it was clear that there are still more open issues for inter-band CA even if the relaxation values are agreed. However we note that this discussion is not new and has been raised before. At that time in order to go forward a step-by-step approach was agreed which means defining at first the relaxation values for the CA band combination before dealing how the relaxation may get applied to other cases as discussed in the above mentioned inputs.

To (2) Agreed average insertion loss

The agreed average insertion loss should and has to be be taken when computing the relaxation values.
To (3) Mapping equations
In R4-115578 we have three equations  in order to map the average insertion loss to some agreeable relaxation (Equations from Qualcomm, RENESAS and the operators). Each of the mapping equation has its arguments and reasons when it comes to the suggested equation and its arguments can be found in reference [1] to [3].

This has been discussed over a long period, the difference between the mapping tables is relatively small and we have to go forward sometimes. 
· The shared pain approach when it comes to the relaxation was agreed. 
· A Simple single equation is needed in order to finalise this band combination.

This will also lead the way forward for other high-high and low-low band combinations which is good in order to reduce RAN4 workload. Therefore it makes sense to compute the average value for the three mapping equations as given in Figure 1. 
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	Figure 1   
	TIB and RIB as a function of ILTX and ILRX considering the average of the suggested mapping equations given in R4-115578


For CA_3-7 the following average insertion loss was agreed in [4]:

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


	Rx IL  [dB]
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	3
	0.76
	0.76

	
	7
	0.76
	0.76

	Table 1
	Average Tx and Rx IL for combining band 3 and band 7 for ETC


From Table 1 and Figure1 we get the following compromise relaxation values for B3 + B7:
Table 6.4.1.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB] 



	CA_3A-7A
	3
	0.4

	
	7
	0.4


Table 6.4.1.1.3-4:  ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB] 



	CA_3A-7A
	3
	0.1

	
	7
	0.1
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6.3

Class A3. Low-low or high-high band combinations 

This chapter shall include all inter band CA combinations which can be included in the group low-low or high-high combinations without transmitter harmonics.

6.3.1
LTE-Advanced Carrier Aggregation of Band 3 and Band 7

Table 6.3.1-1: Inter-band non-contiguous CA

	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_3-7
	3
	1710 MHz
	–
	1785 MHz
	5, 10, 15, 20 
(note 1)
	1805 MHz
	–
	1880 MHz
	5, 10, 15, 20
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	10, 15, 20 (note 1)
	2620 MHz
	–
	2690 MHz
	10, 15, 20
	

	NOTE 1:   The first part of the WI considers only one uplink component carrier to be used in any of the two frequency bands at any time.


6.3.1.1

List of specific combination issues

6.3.1.1.1
Channel bandwidths per operating band for CA

Table 6.3.1.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-7A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	7
	
	
	
	Yes
	Yes
	Yes


6.3.1.1.2
Co-existence studies for 1UL/2DL

Table 6.3.1.1.2-1 gives the intermodulation products for band 3 + band 7 CA with 2DLs.For the 3-tone IMD analysis the maximum transmission as defined in Table 6.3.1.1.1-1 is considered. None of the intermodulation products fall into the own receive bands. Considering bands in the same geographical area we observe that the BS distortion could fall into the BS receive bands of Band 8, 20, 22, 42 and 43.

With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters the IMDs generated within the band 8, 20, 22, 38, 42 and 43 receiver should be well below the receiver noise floor eliminating the possibility of receiver desensitization. Provided that the Bands 3 and 7 BS transmitters should not share the same antenna with Band 8, 20, 22, 38, 42 or 43 BS receiver.

Table 6.3.1.1.2-1: 2DLs B3 + B7 IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	1805
	1880
	2620
	2690

	2ndoder harmonics frequency range (MHz)
	3610 to 3760
	5240 to 5380

	3rdoder harmonics frequency range (MHz)
	5415 to 5640
	7860 to 8070

	Two-tone 2ndoder IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)


Table 6.3.1.1.2-2 gives the intermodulation products for band 3 + band 7 CA with 1UL.None of the intermodulation products fall into the own receive bands. For the UE the distortion could fall into the UE receive bands for Band 22 and 43. As a UE does not simultaneous operate in B3 + B7 and any other band this should be not a problem in case the UE supports these bands . These bands are also rather far away from band 3 and band 7 and we can assume that the UE filter can effectively attenuate these IMD products.

Table 6.3.1.1.2-2: 1UL B3 + B7 IMD products

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	2ndoder harmonics frequency range (MHz)
	3420 to 3570
	5000 to 5140

	3rdoder harmonics frequency range (MHz)
	5130 to 5355
	7500 to 7710


6.3.1.1.3
Co-existence studies for 2UL/2DL

Table 6.3.1.1.2-1 gives the intermodulation products for band 3 + band 7 CA with 2ULs.. For the 3-tone IMD analysis the maximum transmission BW as defined in Table 6.3.1.1.1-1 is considered. None of the intermodulation products fall into the own receive bands.  Considering bands in the same geographical area we observe that the UE distortion could fall into the UE receive bands of Band 8, 20 and 42.As a UE does not simultaneous operate in B3 + B7 and any other band this should be not a problem in case the UE supports these bands .These bands are also rather far away from band 3 and band 7 and we can assume that the UE filter can effectively attenuate these IMD products.

We can conclude that for2UL/2DL for band 3 + band 7 CA no additional relaxations in output power (A-MPR) and/or REFSENS or filter duplexer and diplexer/quadplexer requirements with respect to the 1UL/2DL due to IMD is needed.

Table 6.3.1.1.3-1: 2ULs B3 + B7 IMD products

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

	Two-tone 2ndoder IMD products
	(f2_low – f1_high)
	(f2_high – f1_low)
	(f2_low + f1_low)
	(f2_high + f1_high)

	IMD frequency range (MHz)
	715 to 860
	4210 to 4355

	
	
	

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high)
	(2*f1_high – f2_low)
	(2*f2_low – f1_high)
	(2* f2_high – f1_low)

	IMD frequency range (MHz)
	850 to 1070
	3215 to 3430

	

	Three-tone 3rd order IMD products
	(f1_low – max BW f2)
	(f1_high + max BW f2)
	(f2_low – max BW f1)
	(f2_high + max BW f1)

	IMD frequency range (MHz)
	1690 to 1765
	2480 to 2550


6.3.1.1.4
∆TIB and ∆RIB values
The following ILs for ETC combining band 3 + 7 were reported:

Table 6.3.1.1.4-1: Reported ILs for band 3 + 7 diplexer and quadplexers for ETC

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

	3
	0.93
	0.85
	0.5

	7
	1.08
	0.8
	0.4


For the reported IL values there was no or only marginal difference for the Tx/Rx paths reported. With the average IL given as:

Table 6.3.1.1.4-2: 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
	0.76
	0.76

	
	7
	0.76
	0.76


For two simultaneous DL and one UL the (TIB,c and (RIB values are given in the tables below:

 Table 6.3.1.1.4-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_3A-7A
	3
	0.4

	
	7
	0.4


Table 6.3.1.1.4-4: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB  [dB]

	CA_3A-7A
	3
	0.1

	
	7
	0.1


----- End of TP -----
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