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Introduction
In the Dresden meeting the framework for inter-band CA with 2ULs was discussed in [1]. Most inter-band CA WIs include two active ULs in their work item description. One of the more critical issues with two simultaneous UL is the maximum output power and power restriction due to SAR levels. This is missing in the current 36.101 specification and one reason for this may be as the generic inter-band CA handled in the Rel-10 timeframe was only for one active UL. 
Maximum output power restriction
Existing ways to limit the max output power:

In order to follow maximum allowed SAR levels the output power for two simultaneous active ULs may have to be restricted [2].  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.”
Similarly we have for P-MPR the following definition when it can be applied to restrict the UE output power:
a)
Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.
b)
Ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPR only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB
Max output power restriction for inter-band CA with 2ULs:
For inter-band CA with two simultaneously transmitting ULs a similar power restriction may be needed for the maximum output power. From the section above we have the following possibilities to add this in the spec if needed:
1) Adding a note in TS 36.101 “Table 6.2.2-1: UE Power Class to the inter-band CA” with:  
Note 5: For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers”.
2) Adding a further note to the P-MPR definition with: 

c) Ensuring compliance with applicable electromagnetic energy absorption requirements in case of simultaneous transmissions for two ULs for inter-band CA.
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 (see Pcmax equation in TS36.101 section “6.2.5A Configured transmitted Power for CA”). However, there are other problems which have to be discussed if P-MPR is used for 2ULs inter-band CA to limit the maximum output power namely:

· 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. 

Summary

For inter-band CA with 2ULs the max output power may have to be restricted due to SAR requirements. TS36.101 does not consider this so far. The group has to decide if a restriction is needed and if yes how the restriction should be considered in TS 36.101:
1) Adding a note in “Table 6.2.2-1: UE Power Class to the inter-band CA” with:  

Note 5: For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers”.

2) Inserting a new section with: “6.2.2C
UE Maximum Output Power for inter-band CA”

3) Adding a further note to the P-MPR definition with: 

c) Ensuring compliance with applicable electromagnetic energy absorption requirements in case of simultaneous transmissions for two ULs for inter-band CA.
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