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Introduction
This document summarizes the R17 NR Repeater RF conformance test issues according to the contributions submitted in 6.1.3.1, 6.1.3.2, 6.1.3.3 in RAN4#105 meeting. 
The following two contributions are for email approval.
	R4-2218419
	TS 38.115-1 v0.3.0
	CATT

	R4-2219348
	TS 38.115-2 v0.3.0
	ZTE Corporation



[bookmark: _GoBack]The following two maintenance TPs are not included in this summary. Mostly the corrections are editorial corrections.
	R4-2218486
	Correction TP for TS 38.115-1
	CATT

	R4-2219347
	Maintenance TP for TS 38.115-2
	ZTE Corporation



Besides the above 4 contributions, all of other contributions including TPs are captured in this summary.
The candidate target of the discussions is as follows,
· 1st round: Discuss the technical issues raised in this meeting, try to find some WF.
· 2nd round: 
· Approve the WF if any.
· Revise the TPs if agreements can be reached.
Topic #1: Stimulus signal spectral purity requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218485
	CATT
	Proposal 1: Using repeater relative ACLR+10 dB requirement to define the stimulus signal spectral purity requirements for both FR1 and FR2.
Proposal 2: Add a note to clarify that the stimulus signal shouldn’t be the restriction for repeater to pass the requirements.

	R4-2219453
	Keysight Technologies UK Ltd
	Proposal 1: Define stimulus signal purity by relative level to carrier (wanted stimulus) signal power. Otherwise, we can’t tell test signal feasibility.
Proposal 2:
· For FR1 stimulus, use following as stimulus purity with considering 3dB as margin to ACLR requirement, with also adding definition at channel edge and use 100 kHz measurement bandwidth taking these from OBUE requirement.
· For actual values, please refer to above tables

Proposal 3:
· For FR2 stimulus, use following as stimulus purity with considering 3dB as margin to ACLR requirement, with also adding definition at channel edge and use 1 MHz measurement bandwidth taking these from OBUE 
· For actual values, please refer to above tables

	R4-2219643
	Ericsson
	Spectral purity for FR1
Proposal 1: RAN4 to discuss whether 20dB is reasonable for a target for which the TE emissions should be below the requirement levels at the repeater output.
Observation 1: The relative spectral purity requirements within the first 200kHz are just sufficient for a repeater producing 44dBm in 20MHz if 10dB margin with respect to the OBUE output level is sufficient. For 20dB margin, 10dB more suppression is needed.
Proposal 2: The relative requirements are used for frequency offsets below 200kHz. The relative requirement may need to be tightened compared to E-UTRA depending on the conclusion for proposal 1 and the expected maximum output power level for the repeater.
Proposal 3: A single requirement level is set for the spectrum purity above 200kHz of -93dBm/MHz for testing WA repeater or -105dBm/MHz for testing a MR repeater
According to proposals 2-4, the spectrum purity requirement was proposed in the contribution. 

	R4-2219644
	Ericsson
	Draft CR to 38.115-1: Spectrum purity

	R4-2219645
	Ericsson
	Spectrum purity for FR2
Proposal 1: RAN4 to discuss whether 20dB is reasonable for a target for which the TE emissions should be below the requirement levels at the repeater output.
Observation 1: If a relative spectral purity requirement is defined in the first 10% of cumulative bandwidth in the same manner as FR1, to be sure of a clean enough signal even for high power repeaters, the suppression would need to be in the order of 53-70dBc.
[bookmark: _Hlk117769308]Observation 2: A relative spectral purity requirement in the first 10% could be written as Pout – (-13 dBm) + [20] dBc. However, the relative requirement may still prove excessive.
Proposal 2: RAN4 discuss testability of OBUE for the first section. Possibly testability may be feasible for repeaters with lower gain than 90dB in this frequency range.
Observation 3: ACLR may in some circumstances be difficult to test close to the carrier.
Proposal 3: A single requirement level is set for the spectrum purity for offsets above 10% of the contiguous bandwidth. As a proposal, [-104]dBm/MHz (10dB above the noise floor) is proposed.
Proposal 4: All requirements are assumed to be tested, but if needed RAN4 identifies a means to describe in the specification specific circumstances (in terms of repeater gain and power) under which the first 10% BS_contiguous after the carrier is not testable.

	R4-2219646
	Ericsson
	Draft CR to 38.115-2: Spectrum purity



Moderator: The following contributions can be briefly presented,
	R4-2219453
	Repeater stimulus signal spectral purity annex and TP
	Keysight Technologies UK Ltd

	R4-2219645
	Spectrum purity for FR2
	Ericsson


Open issues summary
Sub-topic 1-1: General rules
Issue 1-1: The general approach to define Stimulus signal spectral purity requirements
· Proposals
· Option 1: Relative value (Keysight, CATT)
· Option 2: Absolute value (Ericsson)
· Recommended WF
· TBA

Issue 1-2: The margin of the spectral purity requirements compared with the repeater requirements
· Proposals
· Option 1: 3 dB (Keysight)
· Option 2: 10 dB (CATT)
· Option 3: [20] dB (Ericsson)
· Recommended WF
· TBA

Sub-topic 1-2: The reference for spectral purity requirements
Issue 1-3: Which repeater requirements are used for the reference of the spectral purity requirements
· Proposals
· Option 1: ACLR + Note (CATT)
· Option 2: ACLR+OBUE (Keysight, Ericsson)
· Recommended WF
· TBA

If Option 2 is supportive by companies, the following issue can be discussed.
Issue 1-4: How to refer ACLR and OBUE
· Proposals
· Option 1: ACLR + Channel edge requirement from OBUE with 100 kHz MBW (Keysight)
· Option 2: Take the most stringent part of the OBUE or ACLR requirement and take into account repeater OOB gain (Ericsson)
· Recommended WF
· TBA

Sub-topic 1-3: Possible FR2 testability issues
Issue 1-5: Testability of OBUE and ACLR when repeater gain is large.
· Proposals in R4-2219645 (Ericsson)
· Proposal 2: RAN4 discuss testability of OBUE for the first section. Possibly testability may be feasible for repeaters with lower gain than 90dB in this frequency range.
· Proposal 3: A single requirement level is set for the spectrum purity for offsets above 10% of the contiguous bandwidth. As a proposal, [-104]dBm/MHz (10dB above the noise floor) is proposed.
· Proposal 4: All requirements are assumed to be tested, but if needed RAN4 identifies a means to describe in the specification specific circumstances (in terms of repeater gain and power) under which the first 10% BS_contiguous after the carrier is not testable.
· Recommended WF
· TBA

Sub-topic 1-4: Spectrum purity TPs
The comments other than the above issues for the two TPs can be provided.
Issue 1-7: Collect other comments for the TPs
R4-2219644 Draft CR to 38.115-1: Spectrum purity	Ericsson

R4-2219646 Draft CR to 38.115-2: Spectrum purity	Ericsson

Moderator suggestion: If common understandings can be reached in this meeting, the TPs can be revised in 2nd round.
Topic #2: EVM measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2219454
	Keysight Technologies UK Ltd
	Observation1; current EVM text in TS38.106 is self-conflicting and seeing difference between input and output is not EVM. 
Observation 2; current EVM text in TS38.106 and TS38.115 is not feasible, Test Equipment can’t measure difference between input symbol and output symbols.
Proposal 1:
· Modify TS30.106 core text to say, “repeater specific EVM” as to see difference between input and output of repeater. And call repeater specific EVM as “Repeater EVM” or “EVM for Repeater”. This makes difference between usual EVM and Repater EVM.
Propsal 2:
· For actual measurement in conformance TS38.115, use usual EVM as method. If necessary, adjust result with MU considering possible input signal (EVM) is part of MU. Also, if necessary adjust MU value. 



Moderator: R4-2219454 can be briefly presented. The changes are also captured in the summary for comment.
Open issues summary
Sub-topic 2-1
Issue 2-1: Core spec EVM wording correction
· Proposal 1 in R4-2219454 (Keysight): Modify TS30.106 core text to say, “repeater specific EVM” as to see difference between input and output of repeater. And call repeater specific EVM as “Repeater EVM” or “EVM for Repeater”. This makes difference between usual EVM and Repeater EVM.
6.6.1	Downlink Repeater Error vector magnitude
6.6.1.1	General
The Repeater Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. This difference is called the error vector for repeater. Details about how the EVM is determined are specified in TS 38.104 [2] Annex B for FR1. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
· Recommended WF
· TBA


Issue 2-2: EVM measurement
· Proposal 2 in R4-2219454 (Keysight): For actual measurement in conformance TS38.115, use usual EVM as method. If necessary, adjust result with MU considering possible input signal (EVM) is part of MU. Also, if necessary adjust MU value.
· Recommended WF
· TBA

Topic #3: Out of band gain
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218700
	NTT DOCOMO, INC.
	TP for TS 38.115-2 OTA Out of band gain requirements



Moderator: R4-2218700 can be briefly presented. The changes are also captured in the summary for comment.
Open issues summary
Sub-topic 3-1
Issue 3-1: Remove the brackets for out of band gain MU and update TS 38.115-2
· Proposal: TP to TS 38.115-2 in R4-2218700
Table 4.1.2.2-1: Maximum Test System uncertainty for radiated characteristics test
	6.5 OTA out of band gain
	±[2.1] dB, 24.25GHz < f ≦ 29.5GHz
±[2.4] dB, 37GHz < f ≦ 43,5GHz
±[2.6] dB, 43.5GHz < f ≦ 48.2GHz
	



Table 6.4.5-1: Out of band gain limits for bands above 24.25 GHz and below 29.5 GHz
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	6870.1 dB

	150 MHz  f_offset_CW < 400 MHz
	5557.1 dB

	400 MHz  f_offset_CW < f_offset_max
	3537.1 dB


Table 6.4.5-2: Out of band gain limits for bands above 37 GHz and below 43.5 GHz
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	70.4 dB

	150 MHz  f_offset_CW < 400 MHz
	57.4 dB

	400 MHz  f_offset_CW < f_offset_max
	37.4 dB


Table 6.4.5-3: Out of band gain limits for bands above 43.5 GHz and below 48.2 GHz
	Frequency offset, f_offset_CW
	Maximum gain

	0.1*Minimum {400MHz, passband BW}  f_offset_CW < 150 MHz 
	70.6 dB

	150 MHz  f_offset_CW < 400 MHz
	57.6 dB

	400 MHz  f_offset_CW < f_offset_max
	37.6 dB



· Recommended WF
· TBA
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