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1. Introduction

At RAN#59 in Vienna, LTE Advanced inter-band Carrier Aggregation Class WIs for 2UL in Rel-12 was approved in RP-130401 [1]. The compared calculated results about IMD products for two UE architectures were given in [2]. In the last RAN4 meeting, as indicated in [3], in current specification TS 36.101, there is no any specification about how to apply the out of band emissions or spurious emission for the case where the UE has more than one UL antennas.
In this contribution our view on the unwanted emissions and ACLR requirements for 2 UL inter-band CA was given. 

2. Discussion
2.1 UE maximum output power 
According to the current UE power class definition in TS 36.101, the maximum output power for CA is defined as the sum of the maximum output power at each UE antenna connector. For 2 UL inter-band CA, such definition needs further consideration taking the number of antennas implementation into account. As shown below figure 1, if same MOP, i.e., 23dBm is defined per antenna basis, for UE with 1 antenna implementation, in order to fulfill the MOP requirements, further power reduction for each band should be considered, e.g., 3dB power reduction.. On the other hand, if same MOP requirement is defined per UE basis, i.e., MOP is defined as sum of the MOP at each antenna connector, for UE with 2 antenna implementation 3dB power reduction is also needed. Alternatively, in order to keep the current band specific MOP requirement as much as possible, i.e., not allow power reduction for each band, higher MOP should be defined per UE basis, e.g., 26dBm. As summary, the following options are expected to define MOP:

Option 1: Define same MOP, i.e., 23dBm as per antenna basis, further power reduction should be allowed for each band for UE with 1 antenna. 

Option 2: Define same MOP, i.e., 23dBm as per UE basis, further power reduction should be allowed for each band. 

Option 3: Define higher MOP, i.e., 26dBm as per UE basis, no further power reduction should be allowed for each band. 
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Figure 1 Output power for two UE architectures

Observation 1: The maximum output power may be defined following the options:  

Option 1: Define same MOP, i.e., 23dBm as per antenna basis for inter-band CA with 2UL, further power reduction should be allowed for each band for UE with 1 antenna. 

Option 2: Define same MOP, i.e., 23dBm as per UE basis for inter-band CA with 2UL, further power reduction should be allowed for each band. 

Option 3: Define higher MOP, i.e., 26dBm as per UE basis for inter-band CA with 2UL, no further power reduction should be allowed for each band.
2.2 SEM/Spurious emission/ACLR requirements
When 2 UL signals transmit simultaneously for inter-band CA, there are some questions needed to clarify about SEM/Spurious emission/ACLR requirements.
Firstly, how to handle the SEM/Spurious emission/ACLR requirements in the gap between 2 UL needs further consideration. If the gap is smaller than the sum of OOB range of each band or the gap cannot accommodate all six individual ACLR requirements, i.e, UTRAACLR1, UTRAACLR2 and E- UTRAACLR1 for each band. Although there is no inter-band band combination with 2UL WI with such close gap, the case still needs further study in order to define generic requirements for low-low and high-high combination, i.e., for CA_8A-20A the gap between 2 UL operating band is only 18 MHz which is certainly smaller than the sum of OOB range of two bands and also total ACLR range, as follow figure2 and figure 3.
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Figure 2 the gap between 2 UL is smaller than OOB of band 20 UL plus OOB of band 8 UL
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Figure 3 the gap between 2 UL can not accommodate all six individual ACLR
In our understanding, further definition of requirement in gap region should be considered. In fact, the similar case has resolved in non-contiguous intra-band CA [4]. We think such agreement for non-continuous CA could be used as starting point for inter-band CA with 2 UL. 
SEM and spurious emission: Use composite emission requirement for non-contiguous intraband CA transmissions. Composite emission requirement is derived by following these rules.

1.
Each non-contiguous intraband CA sublock emission shall follow single carrier SEM and spurious emission requirements as defined in sub clauses 6.6.2 and 6.6.3 in TS36.101

2.
When spurious emission domain of sub-block x falls into OOB domain of sub-block y or vice versa it is omitted 

3.
If SEMs overlap then the SEM which allows higher PSD for emissions is selected

If SEM or spurious emission requirement of sub-block x overlaps the channel bandwidth of sub-block y or vice versa it is omitted
ACLR: 
1. UTRAACLR1 and UTRAACLR2
▪
UTRAACLR1 is required to be met in the sub-block gap when the gap bandwidth Wgap is 5MHz≤Wgap <15MHz.

▪
Both UTRAACLR1, UTRAACLR2 are required to be met in the sub-block gap when the gap bandwidth Wgap is 15MHz≤Wgap
2. For E-UTRAACLR
▪
E- UTRAACLR1 adjacent channel power measurement bandwidth equals the sub-block bandwidth that it is adjacent to. 

▪
In case the sub-block gap is smaller than other of the sub-blocks then for that sub-block no E-UTRAACLR requirement is set for the gap. 

▪
In case the gab bandwidth is smaller than either of the sub-block bandwidths then no E- UTRAACLR1 requirement is set for the gap.

Observation 2: When the gap between 2 UL is smaller than the sum of OOB range of each band or the gap cannot accommodate all six individual ACLR requirements, i.e, UTRAACLR1, UTRAACLR2 and E- UTRAACLR1 for each band, the definition of SEM/Spurious emission/ACLR for non-contiguous intra-band CA transmissions could be used as starting point for defining such requirements for inter-band CA with 2 UL.  
For the gap between 2 UL is large enough, as the below figure 4 and figure 5, the SEM is not over lapping or the gap accommodates all six individual ACLR. 
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Figure 4 the gap between 2 UL is larger than OOB of band 20 UL plus OOB of band 8 UL
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Figure 5 the gap between 2 UL can accommodate all six individual ACLR
Observation 3: For inter-band CA with 2 UL, if the gap between 2 UL is large enough, whether reuse the requirements of SEM/Spurious emission/ACLR defined for single carrier case for inter-band CA with 2 UL is up to MOP definition, i.e., whether power reduction is allowed for each band.
To be noted, if power reduction is allowed for each band, redundancy of tests for inter-band CA with 2 UL needs further studied in order to reduce the number of test cases. 

3. Conclusion
In this contribution, we discuss how we consider to define MOP, the out of band emission and spurious emission. As summary, the following observations have been made: 
Observation 1: The maximum output power may be defined following the options:  

Option 1: Define same MOP, i.e., 23dBm as per antenna basis for inter-band CA with 2UL, further power reduction should be allowed for each band for UE with 1 antenna. 

Option 2: Define same MOP, i.e., 23dBm as per UE basis for inter-band CA with 2UL, further power reduction should be allowed for each band. 

Option 3: Define higher MOP, i.e., 26dBm as per UE basis for inter-band CA with 2UL, no further power reduction should be allowed for each band.

Observation 2: When the gap between 2 UL is smaller than the sum of OOB range of each band or the gap cannot accommodate all six individual ACLR requirements, i.e, UTRAACLR1, UTRAACLR2 and E- UTRAACLR1 for each band, the definition of SEM/Spurious emission/ACLR for non-contiguous intra-band CA transmissions could be used as starting point for defining such requirements for inter-band CA with 2 UL.  
Observation 3: For inter-band CA with 2 UL, if the gap between 2 UL is large enough, whether reuse the requirements of SEM/Spurious emission/ACLR defined for single carrier case for inter-band CA with 2 UL is up to MOP definition, i.e., whether power reduction is allowed for each band.
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