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1. Introduction
In RAN4 #110bis meeting, the power domain enhancements for single carrier were discussed and some agreements were approved in WF [1]:
Power domain enhancements for single carrier
1. Scenarios for power domain enhancements for single carrier

Way forward: 

· Prioritize scenario 1-1 and scenario 2 for initial study of power domain enhancements for single carrier in terms of relaxed requirements 

Scenario 1-1: Scenario with no adjacent in-band/out-of-band co-existence issue (single operator)

Scenario 2: Narrower UE channel BW within wider BS bandwidth

· FFS on sub-scenarios of scenario 2.

· Scenario 1-2 will be studied after scenario 1-1 and scenario 2

Scenario 1-2: Scenario with no adjacent in-band/out-of-band co-existence issue (adjacent operators)

2. Relaxed requirements from co-existence/regulation perspective

Way forward: 

· For regions where at least ACLR and SEM can be relaxed for the identified scenarios, FFS whether SE could be relaxed, or under which conditions can be relaxed. 

3. General considerations for power domain enhancements

Way forward:

· Only requirements relaxation should be considered for power domain enhancements in Rel-19

· only consider general requirements for the further evaluation

· No power domain enhancements based on BWP is considered

4. Evaluation of relaxed requirements

Way forward:

· [No relaxation of ACLR/SEM/SE outside of the BS CBW for one operator holding spectrum for scenario 2, i.e. Narrower UE channel BW within wider BS bandwidth]

· FFS whether outer, edge or inner RB allocation is prioritized for further evaluation

· FFS impact on MPR by relaxing ACLR w/ or w/o relaxing SEM/Spurious Emissions

· FFS whether IBE is considered instead of the relaxed ACLR/SEM/SE for the region between UE CBW and BS CBW.

This contribution further discuss power domain enhancement for single carrier.
2.  Discussion
Based on the agreements in last meeting, firstly, we need further discuss how to judge there is no adjacent in-band/out-of-band co-existence issue (single operator) for the scenario 1-1 and the relationship between narrower UE channel BW and wider BS bandwidth for scenario 2.
In current Spec, the SEM is defined based on the assigned UE channel bandwidth and applies to frequencies (ΔfOOB) starting from the ( edge of the assigned UE channel bandwidth to ((UE channel bandwidth +5MHz) as shown in Figure 2-1:
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Figure 2-1 FR1 SEM requirements

For NR ACLR, the adjacent NR channel is equal to the assigned NR UE channel as shown in Figure 2-2:
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Figure 2-2 FR1 ACLR requirements

Therefore, the out of band emission including SEM and NR ACLR are defined based on the assigned UE channel bandwidth. 

It can assume that no adjacent in-band/out-of-band co-existence issue means no other UE is configured by the same operator in the adjacent channel of the assigned UE channel BW for scenario 1-1 and don’t need consider protection for the adjacent channel of the assigned UE channel BW.

According to the definition of adjacent channel in NR ACLR, that is, the frequency range occupied by single operator is at least equal to or larger than 3 times of assigned UE channel bandwidth and then the operator can guarantee there is no adjacent in-band/out-of-band co-existence issue. Therefore, for scenario 1-1, the SEM and ACLR requirements can be moved to the outside of adjacent channel of the assigned UE channel BW.
For scenario 2, we can separate it into two sub-scenarios:

· Sub-scenario 2-1: BS bandwidth is equal to or larger than 3 times of UE channel BW.
· Sub-scenario 2-2: BS bandwidth is larger than UE channel BW and less than 3 times of UE channel BW.
Based on above assumption, we can see sub-scenario 2-1 is similar with scenario 1-1, no co-existence issue in adjacent channel of the assigned UE channel bandwidth can be guaranteed by the network who don’t configure any UE in the adjacent channel. Hence, we can group it into two cases for scenario 1-1 and scenario 2:
· Case 1: The frequency range occupied by single operator or BS bandwidth is at least equal to or larger than 3 times of assigned UE channel BW.

· Case 2: BS bandwidth is larger than UE channel BW and less than 3 times of UE channel BW.
Proposal 1: we can first evaluate MPR reduction based on below case to guarantee there is no co-existence issue for both scenario 1-1 and scenario 2
· The frequency range occupied by single operator or BS bandwidth is at least equal to or larger than 3 times of assigned UE channel BW.

Secondly, we need discuss how to relax requirements from co-existence/regulation perspective. 

ACLR is to consider the average power leakage into the adjacent channel, so it takes the channel bandwidth as the measurement bandwidth, which reflects the "noise floor" of the transmitter in the adjacent channel. SEM reflects the capture of exceedance points in the adjacent frequency range with a small measurement bandwidth (often 30kHz to 1MHz), reflecting the "noise based stray emission".  
Based on the above assumption that guarantees there is no co-existence issue for both scenario 1-1 and scenario 2, due to there is no other UE configured in the adjacent channel of the assigned UE channel BW, the SEM and ACLR requirements can be moved to the outside of adjacent channel of the assigned UE channel BW or the outside of BS channel BW as shown in Figure 2-3.
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Proposal 2: The SEM and ACLR requirements can be relaxed by moving it to the outside of adjacent channel of the assigned UE channel BW or the outside of BS channel BW.

To evaluate how many MPR can be reduced or how many power can be boosted by relaxing requirements from co-existence/regulation perspective, RAN4 should first align the assumptions of PA model calibration to simulate the MPR.
Proposal 3: Using previous MPR simulation assumptions to evaluate the MPR reduction and requirements relaxation as the starting point:
· PA model calibration

· DFT-s-OFDM QPSK 20MHz

· 100RB0  

· 4dB post PA loss

· 1dB MRP
· Carrier Leakage: 28dB
· IQ Image: 28dBc
· CIM3: 60dBc
· EVM: 17.5% for QPSK, 12.5% for 64QAM
· ACLR: 30dB for PC3, 31dB for PC2 
3. Conclusion

In this contribution, we discussed the power domain enhancement for NR single carrier proposed:

Proposal 1: we can first evaluate MPR reduction based on below case to guarantee there is no co-existence issue for both scenario 1-1 and scenario 2
· The frequency range occupied by single operator or BS bandwidth is at least equal to or larger than 3 times of assigned UE channel BW.

Proposal 2: The SEM and ACLR requirements can be relaxed by moving it to the outside of adjacent channel of the assigned UE channel BW or the outside of BS channel BW.

Proposal 3: Using previous MPR simulation assumptions to evaluate the MPR reduction and requirements relaxation as the starting point:
· PA model calibration

· DFT-s-OFDM QPSK 20MHz

· 100RB0  

· 4dB post PA loss

· 1dB MRP
· Carrier Leakage: 28dB
· IQ Image: 28dBc
· CIM3: 60dBc
· EVM: 17.5% for QPSK, 12.5% for 64QAM

· ACLR: 30dB for PC3, 31dB for PC2 
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