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1.  Introduction
In RAN#68, a new SI for Band 41 new Power Class 2 supporting +26dBm was approved [1]. In current specification, beside the Power Class 1 of +31dBm for B14 applied for public service, only the Power Class 3 of +23dBm are defined for EUTRA bands. Compared to Power Class 3, 3dB additional power level increment may affect the RF spectrum emissions and associated tighter filtering, hence impact on core RF requirements should be relatively analyzed. So in this contribution we discuss impacts of single carrier UL operating for Band41 UE Power Class 2 on core RF TX/RX requirements, and summary the potential work in RAN4.
2. TX requirements
2.1 Transmit power
· UE maximum output power(MOP)
The MOP and power class should be defined as in line with the SI objectives as defined in RP-151104. This should be to add an additional higher Power Class (Power Class 2) for B41 to the UE Power Class table and power tolerance is FFS. This value can be used as a working assumption to progress the co-existence and compatibility work, and also can be used as a working assumption to progress the core RF requirements for B41 HPUE to drive the TX and RX performance requirements that need to be tighter. 
· MPR
For Power Class 2, the MOP for modulation/channel bandwidth should follow the same methodology as the exiting Power Class for B41 and this requirement is band agnostic in TS36.101. Therefore, we could remove the specific reference case to Power Class 1 and 3 in the MPR title of the existing specification or alternative add Power Class 2 as well. The preferred approach is adding Power Class2 in the title. 
· A-MPR for NS_04
If the regulatory requirements are not met with the general mask(OOB and spurious emission) in terms of new requirement and will need A-MPR, and it is specified case by case which different from MPR.  
The additional SEM requirements associated with NS_04 were always intended to specify the requirements for B41, based on the FCC regulations, so it remain the requirements of Power Class 2 as well as Power Class 3.
The ACLR requirements were specified as impact of E-UTRA channel frequency on an adjacent E-UTRA and UTRA channel frequency. Increment of output power level lead to intensify interference level, therefore in order to maintain the same system performance degradation effect to adjacent channel (average throughput loss, 5%-tile throughput loss) as well as the Power Class 3 UE, new ACLR values need to investigate by co-existence simulation, and the same co-existence simulation methodology could be reused here. 
Therefore, new A-MPR allowance need for B41 UE to meet the OOB emission requirements due to spectral regrowth in the transceiver and PA.
· Configured transmitted power
The tolerances applicable to the measured configured maximum output power PCMAX should be extended to accommodate the target transmit power of +26dBm referred to in Table 6.2.5-1 of TS36.101. Currently the PCMAX is increased to upper value of 33dBm with tolerance of 2dB. As from TS36.331, PEMAX defined in TS36.331 [2] is already defined to +33dBm, thus we define the Power Class 2 of +26dBm, there is no effect on RAN1 and RAN2 specification.
[image: ]
2.2 Output power dynamic 
Output power dynamic requirements for Power Class 2 remain the same as Power Class 3 which has a tighter requirement for a Power Class 2 in terms of larger power dynamic. 
· Minimum output power
Minimum output power is band agnostic requirement, which current value is -40dBm for the supported channel bandwidth with Power Class 3. If the same Power Class 3 requirements are specified for B41 HPUE, this result in a tighter implementation since B41 HPUE need a larger dynamic range of 66dB (+26 to -40dBm) compared to Power Class 3 requirement of 63dB(+23 to -40dBm). 
· Transmit OFF power
As the similar analysis as Minimum output power, if the same requirement of -50dBm is applied for the B41 HPUE, it leads to a tighter requirement for Power Class 2 in terms of 3dB additional larger dynamic range compared to Power Class 3. 
· ON/OFF time mask
If the same requirements are applied to HPUE, this result in an implementation increase in the ratio of ON to OFF power within the same allowed time duration compared to Power Class 3. 
· Power control
Also if the same requirements are applied to HPUE, it results to an increase in required implementation complexity due to larger dynamic range.
2.3 Transmit signal quality
· Frequency Error and EVM: Remain the same as Power Class 3.
· In band emission
As PA is the critical active device which affect the LO leakage and IQ image, therefore, the carrier leakage and IQ image requirements need to further study based on realistic high power PA model. 
When HPUE and commercial UE with Power Class 3 are working within the same channel, therefore in-band emission should be study for HPUE to protect commercial UE with power class3. Due to higher transmit power, this result in a further increase in required implementation performance and need for additional filtering requirements. Compared to Power Class 3, in-band emission requirement may need to be tightened for Power Class 2, and the detail values should be defined based on further uplink in-channel co-existence simulation. This case is similar as UL co-existence case between D2D Tx and WAN UL Tx, but the main different is that D2D has no close-loop power control while B41 HPUE has power control.

2.4 Output RF spectrum emissions
The output UE transmitter spectrum consists of: 
· the emission within the occupied bandwidth
· OOB emission(SEM and ACLR)
Occupied bandwidth is independent on MOP, so remain the same occupied bandwidth for Power Class 2 as well as Power Class 3. As for OOB emission, as discussed in section 2.1 A-MPR analysis, it isn’t necessary to change the general SEM and additional SEM, while the new ACLR requirement should be studied with the purpose to maintain the same system performance degradation effect to adjacent channel, and keep the throughput loss of 5% as well as Power Class 3. 
3 Receiver requirement
Due to B41 is TDD band, so there is no RX degradation in terms of TX for single carrier, hence no matter what happen to MOP, there is no impact on RX requirements.  This is the same as TDD inter-band CA, however, FDD-TDD CA is different, when UL RB allocated in TDD bands, FDD DL suffer from TDD UL interference, thus 3dB additional TX output power leads to more FDD DL degradation. 
As discussed above, the impacts of HPUE with Power Class 2 on core RF requirements are summarized as Table 1 as below.
Table 1. Impact on core RF requirements in specification
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Observation: Impacts of B41 HPUE supporting single carrier on core RF requirements are summarized in Table 1. And further study in RAN4 should do but not limit to 
1) Add new Power Class 2 of +26dBm and further discuss the tolerance 
2) Uplink co-existence simulation to define new ACLR requirements and related A-MPR to meet additional NS_04 SEM
3) In channel co-existence simulation to check whether need define new In-band emissions
4 RF architecture
One RF architecture example is provided based on B14 HPUE with Power Class 1 of 31dBm.
· Based band and RFIC(ADC, DAC, etc.) for Power Class 3 could be reused.
· Additional component: HEPA and additional new filter
As analyzed above, HPUE will impact on several core RF requirements, i.e. ACLR, A-MPR, therefore simulation study are needed, and the essential active device is PA, so further input needed from PA manufactures.  
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5 Conclusion
In this contribution, the impacts of B41 HPUE on core RF requirements are discussed. And 
Observation: Impacts of B41 HPUE supporting single carrier on core RF requirements are summarized in Table 1. And further study in RAN4 should do but not limit to 
1) Add new Power Class 2 of +26dBm and further discuss the tolerance 
2) Uplink co-existence simulation to define new ACLR requirements and related A-MPR to meet additional NS_04 SEM
3) In channel co-existence simulation to check whether need define new In-band emissions
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