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1.	Introduction
The study item on High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71 was approved at TSG RAN#88-e [1]. The purpose of this study item is to study RF requirements that are applicable for high power UE operation in LTE band 12 and band 5, and in NR band n71 for fixed wireless and vehicle-mounted use cases, in ITU Region 2.
Various studies have been performed during the period of this study item, and corresponding findings have been recorded into TR 37.880 [2]. This contribution provides the conclusion of this study item from the recorded findings and a text proposal for approval to include the conclusion into TR 37.880.

2.	Discussion
[bookmark: _Hlk70706279][bookmark: _Toc336211415]Various studies have been performed within this study item on coexistence between HPUE and adjacent channel services in the same geographical area, HPUE operation impacts on BS and UE performance, HPUE hardware requirements and implementation feasibility, as well as the required changes in the RAN4 specifications for HPUE requirements.
Coexistence studies between HPUE in Band 12, Band 5, and Band n71 and adjacent channel services in the same geographical area have been performed by analysis and simulation. No fundamental coexistence issue has been found between HPUE in Band 12, Band 5, and Band n71 and adjacent channel LTE, NR, MTC, and NB-IoT standalone operation in the same geographical area, and the impacts on NB-IoT in-band or guard band operation within the operator’s own spectrum can be handled using mitigation techniques like improved filtering or internal gap between the NB-IoT and LTE subcarriers. On the other hand, the simulation methodology and parameters for the system simulation for coexistence studies between HPUE in Band 5 and adjacent channel public safety operation in the same geographical area should be further discussed and agreed during the WI phase.
HPUE operation impacts on Band 12, Band 5, and Band n71 BS and UE performance have been studied in terms of UE transmitter harmonics and UE self-dense, as well as BS receiver blocking. No need has been identified for any additional UE requirements or relaxations due to uplink harmonics, nor any change in the BS receiver blocking requirements. On the other hand, UE REFSENS exception due to self-dense may be needed, and this should be further discussed and agreed during the WI phase.
HPUE hardware and software requirements in Band 12, Band 5, and Band n71 as well as implementation feasibility have been studied, and no major implementation issue has been found, given the target form factors for fixed-wireless/vehicle-mounted use cases.
The required changes in the RAN4 specifications for HPUE requirements in Band 12, Band 5, and Band n71 have been identified, including MOP, MPR, A-MPR, and ACLR. These requirements should be further discussed and agreed during the WI phase, considering the interactions between them (e.g. MRP and ACLR) and other related parameters (e.g. larger NR spectrum utilization for band n71).

3.	Conclusion
This contribution has provided the conclusion if this study item from the recorded findings in TR 37.880. The text proposal to include the conclusion into TR 37.880 is provided below for approval.

4.	Text proposal
[bookmark: _Toc5942621]<Start of text proposal>
[bookmark: _Toc62822388][bookmark: _Toc346003824]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
3GPP	3rd Generation Partnership Project
ACLR	Adjacent Channel Leakage Ratio
A-MPR	Additional Maximum Power Reduction
BS	Base Station
BW	Bandwidth
CL	Coupling Loss
DL	Downlink
HPUE	High Power User Equipment
ITU	International Telecommunication Union
LTE	Long Term Evolution
MOP	Maximum Output Power
MPR	Allowed Maximum Power Reduction
MTC	Machine-Type Communications
NB-IoT	Narrowband – Internet of Things
NB	Narrowband
NR	New Radio
OOBE	Out Of Band Emissions
PA	Power Amplifier
PC	Power Class
PRB	Physical Resource Block
RAN4	Radio Access Network Working Group 4
REFSENS	Reference Sensitivity
RF	Radio Frequency
Rx	Receiver
SW	Software
TR	Technical Report
Tx	Transmitter
UE	User Equipment

<Next change>
9	Conclusion
Various studies have been performed within this study item on coexistence between HPUE and adjacent channel services in the same geographical area, HPUE operation impacts on BS and UE performance, HPUE hardware requirements and implementation feasibility, as well as the required changes in the RAN4 specifications for HPUE requirements.
Coexistence studies between HPUE in Band 12, Band 5, and Band n71 and adjacent channel services in the same geographical area have been performed by analysis and simulation. No fundamental coexistence issue has been found between HPUE in Band 12, Band 5, and Band n71 and adjacent channel LTE, NR, MTC, and NB-IoT standalone operation in the same geographical area, and the impacts on NB-IoT in-band or guard band operation within the operator’s own spectrum can be handled using mitigation techniques like improved filtering or internal gap between the NB-IoT and LTE subcarriers. On the other hand, the simulation methodology and parameters for the system simulation for coexistence studies between HPUE in Band 5 and adjacent channel public safety operation in the same geographical area should be further discussed and agreed during the WI phase.
HPUE operation impacts on Band 12, Band 5, and Band n71 BS and UE performance have been studied in terms of UE transmitter harmonics and UE self-dense, as well as BS receiver blocking. No need has been identified for any additional UE requirements or relaxations due to uplink harmonics, nor any change in the BS receiver blocking requirements. On the other hand, UE REFSENS exception due to self-dense may be needed, and this should be further discussed and agreed during the WI phase.
HPUE hardware and software requirements in Band 12, Band 5, and Band n71 as well as implementation feasibility have been studied, and no major implementation issue has been found, given the target form factors for fixed-wireless/vehicle-mounted use cases.
The required changes in the RAN4 specifications for HPUE requirements in Band 12, Band 5, and Band n71 have been identified, including MOP, MPR, A-MPR, and ACLR. These requirements should be further discussed and agreed during the WI phase, considering the interactions between them (e.g. MRP and ACLR) and other related parameters (e.g. larger NR spectrum utilization for band n71).
<End of text proposal>

References
[1]	RP-201261, “New SID on high-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71”, U.S. Cellular.
[2]	R4-2111007, “TR 37.880 V1.1.1: High-power UE operation for fixed-wireless/vehicle-mounted use cases in Band 12, Band 5, and Band n71”, Nokia, Nokia Shanghai Bell.

5

