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Introduction
RAN4 completed all of the technical work needed to enable UL power class 2 operation for a single carrier UL. This results in significant improvement in single carrier UL coverage, applying power class 2 operation to the existing Band 41 UL CA combinations will improve UL CA coverage as well. 

RAN#74 approved a new project [1] to increase the UL power for Band 41 contiguous CA with the following objectives: 
1) Develop a new power class for band 41 intra-band contiguous UL carrier aggregation supporting +26 dBm ±2 (Power Class 2).  
2) Determine the appropriate MPR/AMPR requirements needed to maintain the same co-existence impact as Band 41 power class 3 in terms of throughput/OOB emissions from the B41 HPUE to adjacent band through tighter requirements for the power class 2 UE CA operation where applicable. 
This paper discussed the work needed to complete the WID and some of the assumptions needed to start the work. 
Discussion
 Band 41 UL CA Out of band Emissions
There is no need to modify the Spectrum emission mask for CA found in TS36.101 section 6.6.2.2A.1 and section 6.6.2.1A. RAN4 addressed a similar issue when they aligned the single carrier OOBE requirements with the FCC requirements [1]. For UL CA the issue is much more complex and the current requirements in TS 36.101 are sufficient, the issue there is a 26 dBm dip between adjacent carriers is a corner case that is best addressed during FCC type certification.  
Proposal 1: For Band 41 PC2 UL CA spectrum emission mask in TS 36.101 remains unchanged
 Support for minimal channel spacing
Support for minimal channel spacing is important aspect of Band 41 UL.  The current 36.133 test cases to verify minimal channel spacing do not require any modification.  However the impact of minimal channel spacing on MPR and AMPR needs to be accounted for in the specifications
Proposal 2: Both nominal and minimal channel spacing should be used in MPR /AMPR simulations. 
Non-Contiguous Resource Allocation
Non-Contiguous Resource Allocation needs to be accounted for UL CA as there is a there is a strong likelihood that resources will be allocated across multiple carriers. For PC3 the MPR formulas for non-contiguous resource allocation can be found in TS 36.101 section 6.2.4A.4. Using the formula in this section results in MPR values between 4 and 10.5 dB for PC3.    These are very large values that make noncontagious resource allocation very challenging to use from a deployment perspective 
Simulations are needed for PC2 and there needs to be an effort to reduce the MPR values. 
Also single carrier UL MPR values should be studied for completeness. 
Proposal 3:  MPR simulation work needs to be completed for multi carrier non-contiguous resource allocation and for single carrier non-contiguous resource allocation. The resulting MPR needs to be optimized to improve UE coverage. 
Support for UL 256 QAM
Increasing UL capacity and speed is an important aspect of UL CA. For that reason PC 2 UL CA operation needs to support UL 256 QAM. 
Proposal 4: Develop MPR/APR values for Band 41 UL PC2 UL CA and UL 256 QAM 
Proposed Schedule
· RAN4#82 (February 2017) Clarify simulation assumptions
· RAN4#82 bis (April 2017)  Companies submit simulation results for MPR and AMPR
· RAN4#83   (May 2017) Agree on MPR/AMPR values and approve CR’s
· RAN#76 (June 2017) Approve final CR’s /project complete. 
Proposal 5: Approve schedule shown in section 2.5 


For Approval 
Proposal 1: For Band 41 PC2 UL CA spectrum emission mask in TS 36.101 remains unchanged
Proposal 2: Both nominal and minimal channel spacing should be used in MPR /AMPR simulations.
Proposal 3:  MPR simulation work needs to be completed for multi carrier non-contiguous resource allocation and for single carrier non-contiguous resource allocation. The resulting MPR needs to be optimized to improve UE coverage.
Proposal 4: Develop MPR/APR values for Band 41 UL PC2 UL CA and UL 256 QAM
Proposal 5: Approve schedule shown in section 2.5 





Conclusion
This contribution provides a high level overview of the major assumptions used to develop Band 41 PC2 UL CA. It also contains a high level schedule needed to complete the project by June 2017. 
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