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1 Introduction

In last RAN4 #81 meeting, contributions [1][2] were provided to analyze ACLR results for Class 1 UE in Band 3, Band 20 and Band 28. During the discussion, there was concern that HPUE may have impact to BS performance. So, in this contribution, we firstly retrieve the E-UTRA ACLR requirement proposed in last meeting, then analyze the interference that power class 1 UE causes to the base station.
2 E-UTRA ACLR

In the contribution [2], E-UTRA ACLR has been discussed in detail. The main points could be summarized as
· 1)  ACLR is defined based on adjacent channel coexistence study. This is now still adopted in 5G NR ACLR definition.
· 2)  The scenarios including frequency in the coexistence study are robust rather than variations of deployment scenarios to define the ACLR.
The above observations are also enhanced in contribution [1] which shows the simulation results for Band 3/20/28 are predicted to be quite similar to that for Band 14. At last, it was concluded that E-UTRA ACLR for power class 1 UE in Band 14 can be reused for power class 1 UE in other bands. 
However, there was still concern that ACLR seems shall go up with power class by 1:1 comparing to power class 3 UE ACLR, i.e., given that the maximum Tx power improvement for power class 1 is 8dB, then the ACLR shall be improved by 8dB simultaneously. In other words, the power class 1 UE shall have the same absolute emission level with power class 3 UE when transmitting in maximum power. As we know, ACLR is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent RF channel which could be expressed as
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The power emission is mainly constructed by IMD products from the wanted signal, especially 3rd IMD products which dominate the power emission in adjacent channel, because of the non-linearity of the transmitter. Then, it is obviously that the IMD products power will go up with the transmission of wanted signal by certain of linearity/non-linearity capability. It is difficult that power of wanted signal is improved by 8dB while keep emission power unchanged, otherwise there is no need to make coexistence analysis, because the absolute emission is same as power class 3 UE. It is justified and also is a good improvement for Band 14 power class 1 UE ACLR.
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Base on the analysis above and the discussion in last meeting, it is still proposed that 
Proposal 1: The E-UTRA ACLR requirement for Power Class 1 UE should be 37dB.

3 Impact to the Base station

The impact to base station due to power class 1 HPUE includes two aspects, one is ACS, another one is in-band blocking. 
For ACS, it has been evaluated in the coexistence simulation by the 5% throughput loss metric in the type of ACIR. The simulation results show legacy ACS is enough for BS when serve Band 14 power class 1 UE. Since we have analyzed that the simulation results would be quite similar among power class 1 UE in different bands, legacy ACS is enough for base station when serve power class 1 UE in other bands. 
For in-band blocking, it has been evaluated in the coexistence simulation by collecting the adjacent channel interference and choosing the 99.99% interference CDF point as the requirement. Again from the Band 14 simulation results in the following table:
Table 5.5.1-1: 99.99% point of Band 13 eNB received blocking signal level from Band 14 HPUE [4]
	
	Power control parameters
	Blocking for 99.99% probability

	B14 HPUE 
	1A
	Gamma = 1, CLxile = 121dB
	-47dBm

	
	2A
	Gamma = 0.8, CLxile = 138.5dB
	-59.4dBm

	
	1B
	Gamma = 1 CLxile = 117dB
	-46.8dBm

	
	2B
	Gamma = 0.8, CLxile = 134.5dB
	-56.2dBm


It is shown that the blocking requirement for base station due to the B14 HPUE is -47dBm for the worst case. It is defined in 36.104 [5] that the mean power of the interfering signal is equal to -43dBm for wide area base station. So the conclusion is power class1 UE has no impact to the existing BS in-band blocking requirement.
Proposal 2: Power Class 1 UE has no impact to the Base station.
4 Conclusion

This contribution provides analysis on ACLR and the impact to the base station due to power class 1 UE. Based on the analysis, we have the following proposals.
Proposal 1: The E-UTRA ACLR requirement for Power Class 1 UE should be 37dB.

Proposal 2: Power Class 1 UE has no impact to the Base station.
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