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Introduction
The configured output power specifications currently restrict the power management P-MPR to be common between all serving cells; i.e., P-MPR c = P-MPR for intra-band UL CA.  However, this restriction may require the UE to unnecessarily backoff MOP on all component carriers to the minimum for any single carrier.  It is proposed for P-MPR to be available per cell.
Discussion
Carrier aggregation with multiple uplink serving cells was introduced in Rel-10 LTE.  At the time, the assumed reference architecture for the UE was a single Tx path for all CC’s for intra-band UL CA and separate Tx paths for each CC for inter-band UL CA.  The justification was this could enable common FFT processing at the eNB for intra-band CA and enable the UE to support a larger number of uplink CC’s given a small set of Tx chains.  At the time, channel bandwidths were limited to 20 MHz such that 2UL CA class C would be limited to 40 MHz aggregated channel bandwidth.  Moreover, the bands available at the time were also not as wide with Band 41 having the widest bandwidth at 194 MHz.  The same assumptions were carried forward to FR1 NR specifications.
The configured maximum output power specifications are impacted by this reference architecture assumption.  For intra-band contiguous and non-contiguous CA, the Pcmax specifications indicate
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in clause 6.2.4, but with MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR as determined by subclause 6.2A.2 and 6.2A.3, respectively. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c = c1 does not consider for computation of the PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 in [8]. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. 
Hence, it can be seen that there is a common MPR, A-MPR, and P-MPR applicable to all serving cells.  In contrast, the PCMAX,c on serving cell c for inter-band CA allows for per-cell MPRc, A-MPRc, and P-MPRc.  In this way, the UE has flexibility to implement a common Tx path for all cells in a band for intra-band UL CA, but it is not required to do so.  With the introduction of NR, much larger bandwidths are now available.  Single CC bandwidth has increased to 100 MHz for FR1 so class C CA can extend as high as 200 MHz.  With the proliferation of wider bandwidths, it may no longer be practical for the UE to support intra-band CA with a single Tx chain.  An architecture allocating a Tx chain per CC can be better suited in NR, especially for wider bandwidths.  In fact, a single Tx chain per CC architecture was also contemplated during the discussion on high power intra-band UL CA with UL MIMO or TxD.
Observation:  The UE architecture for intra-band UL CA may consist of a single Tx chain for all CC’s, or separate Tx chains for each CC in NR as the bandwidths increase and for UL MIMO or TxD high power support.
There is nothing in the specifications that preclude either of the above architectures.  However, the fact that there is a common P-MPR term for all CC’s may lead to degraded system performance.  For a UE that implements separate Tx chains per CC, the SAR impact from each chain may differ.  For example, each Tx chain may be routed to separate antennas to avoid combining losses and each antenna can have a different impact on the overall SAR from the device.  Therefore, it would be beneficial to allow separate P-MPRc per cell.  Otherwise, the UE would be forced to apply the P-MPR as the largest P-MPRc among all the cells unnecessarily reducing power on those cells with larger SAR tolerance.  The MOP on all antennas would be dictated by the one antenna with the largest SAR impact.
Proposal:  Per-cell P-MPRc is allowed for intra-band UL CA contiguous and non-contiguous.

  
Conclusion
This contribution discusses the P-MPR term in the PCMAX,c equation for intra-band UL CA.  It is proposed that per-cell P-MPRc is allowed to enable maximum transmit power on each CC for a UE implemented with separate Tx chains per CC.  
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