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1. Introduction
This contribution provides our further views on the some FR1 other requirements including EVM, ACRR, minimum input level/NF and out of band gain.
2. Discussion
2.1 EVM
For the repeater EVM requirement, our understanding is that it’s a little different with BS and UE, because the repeater performance can contribute to the signal quality but can’t decide the signal quality by itself. The following table includes some examples of the output EVM caculations.
Table 1: Some output EVM examples
	EVM_source(%)
	1
	3
	1
	7

	EVM_repeater(%)
	3
	3
	7
	7

	EVM_output(%)
	3.16 
	4.24 
	7.07 
	9.90 


With the assumption of 1% signal generator’s EVM, some analysis can be done. When 256 QAM is supported, BS EVM needs to be 3.5%. From Table 1, it can be seen when repeater’s EVM is 3%, which is smaller than 3.5%, the repeater can be tested the performance as 3.16 with signal generator as the signal source. However, when BS 3% EVM signal is the input source, the output signal after repeater only can have 4.24% EVM which can’t support 256 QAM. Similar calculation with the 64QAM case, 7% repeater performance and the 7% BS signal source can’t support 64 QAM with 9.9% combined signal EVM. So our understanding is that the better solution of EVM requirement is to be defined as only one minimum level, such as 6%. If companies really want to define several levels, the EVM levels can’t be related to the modulation scheme. A simple EVM requirement table can be a candidate, manufacturers can declare which EVM level is supported. For the test, it’s ok that the signal generator is the input source, because repeater needs input signal to measure the EVM. But actually for the stringent requirement, repeater’s performance should be better than the requirement. For example, repeater EVM should be smaller than 3.3% to reach the 3.5% requirement. For the larger EVM, this issue is not problem.
Table 2: A candidate for the repeater EVM requirement
	EVM requirements (%)

	17.5 

	12.5 

	8 

	3.5



Observation 1: Defining only one EVM limit is clearer. If several EVM limits are defined, they can’t be correlated to the modulation schemes.
2.2 ACRR
The E-UTRA ACRR requirement is defined for co-existence with UTRA system. For NR BS, ACLR includes the co-existence with NR and E-UTRA. So we don’t understand well with the E-UTRA repeater’s ACRR scenarios. If the adjacent channel is E-UTRA, our understanding is that it’s not necessary to define ACRR requirement.
Observation 2: The scenario of NR repeater ACRR requirement is not clear. If the adjacent channel is E-UTRA signal, it should be included in ACLR requirement.
2.3 Minimum input level/NF
For the NF or minimum input level discussion, our understanding is that one of the them can be defined if it’s really a concern form operators. The problem for the NF is that NF needs to be tested by a noise figure analyzer which is not used in the current BS or UE test system. The problem for minimum input level is that the performance may not be related only to noise figure. Both of them can be choice based on the further discussion.
Observation 3: Minimum input level or noise figure can be defined if it’s really a concern from operators.
2.4 Out of band gain
For the FR1 out of band gain, our understanding is that the analysis is similar to E-UTRA system, thus the requirement can be reused.
Proposal: E-UTRA out of band gain requirement is reused by FR1 NR repeater.
3. Summary
This contribution provides our further consideration on the FR1 other requirements. We have the following observations and proposal.
Observation 1: Defining only one EVM limit is clearer. If several EVM limits are defined, they can’t be correlated to the modulation schemes.
[bookmark: _GoBack]Observation 2: The scenario of NR repeater ACRR requirement is not clear. If the adjacent channel is E-UTRA signal, it should be included in ACLR requirement.
Observation 3: Minimum input level or noise figure can be defined if it’s really a concern from operators.
Proposal: E-UTRA out of band gain requirement is reused by FR1 NR repeater.
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