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Introduction
This input discusses inter-band CA with 2ULs and how possible IMD problems should be handled in TS 36.101. We also consider SAR restrictions with 2ULs and the additional insertion loss due to combining the two bands which is already considered for the 1UL case.
Framework for 2ULs
For each inter-band CA WI which are also defined for 2ULs it has to be checked if there are possible IMD problems into the own receiving bands or other bands within the same geographical area. The following IMD products as used in [2] should be considered:
· Two-tone 2nd order: 2f1, 2f2, f1+f2, |f1-f2|
· Two-tone 3rd order: |2f1-f2|, |2f2-f1|, 2f1+f2, 2f2+f1, 3f1, 3f2
· Three-tone 3rd order: |f1-f2+f3|, |f1+f2-f3|, |f1-f2-f3|
Handling of the additional insertion loss without IMD problems:
For all low-high inter-band CA combinations with 1UL/2DL TIB,c = 0.3 dB and RIB = 0 dB has been agreed. For all other 1UL/2DL combinations it has been agreed that the average value of the reported insertion losses (diplexer/quadplexer) due to combining the two bands should be taken. For TIB,c and RIB calculation from the average additional insertion loss the mapping equations as given in reference [1] may be used.
As there are no IMD problems the diplexer/quadplexer does not need to provide any additional filtering and therefore the insertion loss should not change from the 1UL/2DL to the 2UL/2DL case.
Handling of the additional insertion loss with IMD problems:
A-MPR and/or better filters may be used if IMD affects the own or other bands. The use of better filters may result in higher additional insertion loss compared to the 1UL/2DL case. For 2ULs with IMD problems the same mapping rule for TIB,c and RIB as for 1UL/2DL may be used, [1].  
SAR restrictions:
In order to follow maximum allowed SAR levels the output power for two simultaneous active ULs may have to be restricted.  In TS 36.101 we have:
· For intra-band CA with 2ULs the following note is in Table 6.2.2A-1: CA UE Power Class: “Note 4: For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE)”. 
· For UL MIMO we have the following sentence in section 6.2.2B “The maximum output power is measured as the sum of the maximum output power at each UE antenna connector.”
For inter-band CA with two simultaneously transmitting ULs a similar power restriction will be needed for the maximum output power. Restricting the maximum output power due to SAR requirements may mean that power reduction due to additional insertion loss and/or possible IMD problems are not needed. P-MPR in that respect can take care that only the larger power restriction is applied to the maximum output power. TS 36.101, 6.2.5A Configured transmitted Power for CA: 

PCMAX_L_CA  = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c) ,
pPowerClass/(pmprc·tC,c) ], PPowerClass}
If P-MPR is used for inter-band CA with 2ULs the following sentence has to be added to the P-MPR definition:
-	P-MPR is the allowed maximum output power reduction for;
c)	Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions for two ULs for inter-band CA.
However, there are other problems which have to be discussed if P-MPR is used for 2ULs inter-band CA:
· P-MPR can be a mixture of different required power reductions, e.g. it can be also used in the case of 1UL, there is no range or equivalent statement as we have for intra-band CA giving a max power level for 2ULs.
· For conformance tests P-MPR is set to 0 dB which means the test may not show the real picture if P-MPR or MPR/A-MPR/etc. is limiting the output power. 
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5.2.5	Handling of two simultaneous ULs
The following steps should be followed for two simultaneous ULs:
1) Check the following IMD products if falling in own receiving band or other bands within the geographical area of interest:
· Two-tone 2nd order: 2f1, 2f2, f1+f2, |f1-f2|
· Two-tone 3rd order: |2f1-f2|, |2f2-f1|, 2f1+f2, 2f2+f1, 3f1, 3f2
· Three-tone 3rd order: |f1-f2+f3|, |f1+f2-f3|, |f1-f2-f3|

2) Handling of the additional insertion loss without IMD problems:
The same TIB,c and RIB as defined for 1UL/2DL can be used for 2UL/2DL

3) Handling of the additional insertion loss with IMD problems:
A-MPR or better filters may be used in order to protect the own band receiver or other bands. Better filters may mean different  TIB,c and RIB values to the 1UL/2DL case.
SAR restrictions:
In order to follow maximum allowed SAR levels the output power for two simultaneous active ULs may have to be restricted. P-MPR can be used for inter-band CA with 2ULs in order to follow SAR restrictions. The following sentence has to be added to the P-MPR definition in TS 36.101 Section 6.2.5A “Configured transmitted Power for CA”:
-	P-MPR is the allowed maximum output power reduction for;
c)	Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions of two ULs for inter-band CA.
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