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1. Introduction
NR HPUE definition for n78 is associated with 2x2 UL MIMO support and assumes that 26dBm UE total power is only achieved with 23dBm per antenna, within the same frequency range 26dBm single antenna LTE HPUE is defined for Band 42. This contribution discusses UE implementation that would support both features and proposes amendment to n78 HPUE definition to enable the best use of the RF front-end capability. 
2. Discussion
2.1. Implementation aspects
2.1.1. Band 42 LTE HPE

In Release 15, after the successful introduction of Power Class 2 (26dBm) HPUE for band 41, Power Class 2 HPUE is introduced for Bands 38, 40 and 42. This HPUE definition is 26dBm for one antenna restricted for frame configurations with duty-cycle <50%. It requires a 3dB higher output power capability from the PA and an improved linearity to meet 31dBc EUTRA ACLR instead of 30dBc for Power Class 3. It is to be noted that this PA also have to support Power Class 3 operation with good efficiency to comply with networks where PC2 operation is not supported or allowed.
2.1.2. Band n78 NR HPUE
For band n78, a new Power Class 2 definition has been agreed for NR, but the difference is  that it is restricted to UE supporting 2x2 UL MIMO and with 2x23dBm only. It is thus implemented using two Power Class 3 power amplifiers.
2.1.3. Implementation Supporting both LTE Band 42 and NR Band n78
Since Band 42 is a subset of band n78 there is an incentive to reuse hardware between LTE and NR modes. 

For the case where n78 NR Power Class 2 and Band 42 LTE Power Class 3 is supported, an optimum design can reuse one of the n78 PA to support Band 42.

However for the case where n78 NR Power Class 2 and Band 42 LTE Power Class 2 is supported there is a few options:
· Option 1 : 1x26dBm B42 PA + 2x23dBm n78 PAs

· Option 2 : 1x26dBm B42/n78 PA + 1x23dBm n78 PAs

· Option 3: 2x26dBm B42/n78 PA

Let’s discuss the few options:

· Option 1:

+ Optimum PA sizing in all modes

· Requires three PAs and is not optimum in size and cost

· Option 2: 

+ Close to optimum sizing of PAs for both modes with shared hardware => lower cost
+ Possibility to support n78 PC2 on one antenna => enables better cell edge performance where MIMO gain is low
- Issues for NR coherent 2x2 UL MIMO as it will be difficult to match the two paths as they use different types of PAs

·  Option 3: 

+ No issue for NR coherent 2x2 UL MIMO as the two paths are matched

+ Possibility to support n78 PC2 on both antennas (but not simultaneously) => enables better cell edge performance where MIMO gain is low and antenna diversity
- Less than optimum sizing for NR 2x2 MIMO but only a few % efficiency loss in PC3 operation
From the above it can be seen that option 3 enables hardware reuse without jeopardizing 2x2 UL MIMO coherent operation, extended cell range and with a minimal cost in terms of battery current.
2.2. Proposal
Although it is not intended to mandate any implementation choice we believe that that there is a high probability that a UE has to support both B42 LTE PC2 and n78 NR HPUE, in this case which will be known through signalling the UE should be allowed to signal whether it support a 26dBm single antenna mode for NR.
Proposal: A UE that signals support for B42 LTE PC2 and n78 NR 2x2 UL MIMO PC2 should be allowed to signal whether is also supports PC2 on a single antenna on one antenna port or both. RAN4 PC2 NR specification for n78 should enable these operations.
3. Conclusion
This contribution discusses the different implementations for a UE supporting both B42 LTE PC2 and NR n78 PC2 and makes proposals to fully benefit from a shared hardware and extended cell coverage.
Proposal: a UE that signals support for B42 LTE PC2 and n78 NR 2x2 UL MIMO PC2 should be allowed to signal whether is also supports PC2 on a single antenna on one antenna port or both. RAN4 PC2 NR specification for n78 should enable these operations.
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