[bookmark: DocumentFor][bookmark: Title]3GPP TSG-RAN WG4 Meeting # 104bis-e                                                       R4-2216887
Electronic Meeting, October 10 – October 19, 2022

Agenda item:			4.1.6
Source:	Moderator (CATT)
Title:	Email discussion summary for [104-bis-e][303] NR_Repeater_RFConformance_Part2
Document for:	Information
Introduction
This email discussion is to discuss repeater radiated conformance testing in agenda 4.1.5.3.3. Some remaining issues and TPs need to be discussed.
The targets of the two rounds in this meeting are as following,
· 1st round:
· Discuss the remaining issues raised in this meeting.
· Review the TPs.
· 2nd round:
· Approve the TPs.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	ZTE
	Fei Xue
	Xue.fei25@zte.com.cn

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.com

	QCOM
	Phil Coan
	pcoan@qti.qualcomm.com

	Nokia
	Bartlomiej Golebiowski
	bartlomiej.golebiowski@nokia.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	NTT DOCOMO
	Kotaro Takamiya
	koutarou.takamiya.ga@nttdocomo.com

	NEC
	Tetsu Ikeda
	Tetsu.ikeda@nec.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Remaining issues for the FR2 testing
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215388
	CATT
	TP for TS 38.115-2: scope and reference

	R4-2215389
	CATT
	This contribution provides our proposal for the remaining MUs for FR2. Proposals are provided in Table 2.

	R4-2215791
	NTT DOCOMO, INC.
	Observation 1: It needs to define certain maximum TT values for OTA OOB Gain.
Observation 2: The conditions are mostly the same between OOB Gain and OTA Output power measurement (TRP) in non ALC condition in terms of TRP measurements.
Proposal 1: RAN4 consider following values as baseline for maximum TT values of OOB Gain for FR2 repeaters.
· 2.1 dB, 24.25GHz < f ≦ 29.5GHz
· 2.4 dB, 37GHz < f ≦ 43,5GHz
· 2.6 dB, 43.5GHz < f ≦ 48.2GHz

	R4-2216193
	Nokia, Nokia Shanghai Bell
	TP to TS 38.115-2 – Annex I TRP measurement procedures

	R4-2216194
	Nokia, Nokia Shanghai Bell
	Draft CR to TS 38.115-2 with updates and corrections

	R4-2216407
	Ericsson
	Spectrum purity requirements for FR2 Based on the discussion in the previous section, the following is put forward for a spectrum purity mask for the TE (defined as EIS at the repeater RIB):
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	-122 dBm
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	-108 dBm
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	-85 dBm
	10 MHz




	R4-2216408
	Ericsson
	Draft CR to 38.115-2: Spectrum purity requirements

	R4-2216567
	ZTE Corporation
	TP for TS 38.115-2: Scope, reference and editorial changes

	R4-2216568
	ZTE Corporation
	TS 38.115-2
Moderator: This is reserved for email approval

	R4-2216609
	NEC
	TP to 38.115-2: OTA ACRR requirement

	R4-2216612
	NEC
	TP to 38.115-2: OTA EVM requirement

	R4-2216615
	NEC
	TP to 38.115-2: OTA ACLR requirement

	R4-2216842
	Huawei, HiSilicon
	TP to TS 38.115-2: Measurement uncertainties and test requirements (4.1)

	R4-2216843
	Huawei, HiSilicon
	TP to TS 38.115-2: OTA output power (6.1, 6.2)

	R4-2216844
	Huawei, HiSilicon
	TP to TS 38.115-2: Annex A: Environmental requirements for the repeater

	R4-2216845
	Huawei, HiSilicon
	TP to TS 38.115-2: Annex B: Test tolerances and derivation of test requirements

	R4-2216846
	Huawei, HiSilicon
	Proposal 1: Not to introduce an annex on the “Characteristics of interfering signals” to the TS 38.115-2. 



Open issues summary and company views collection
Sub-topic 1-1: MU/TT for FR2
Issue 2-1: MU/TT for FR2
· Proposals
· Proposal 1: MU values in R4-2215389
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies
	Comments

	7.3 OTA Frequency stability
	±12 Hz
Measurement results of  5000 Hz 
	5000 Hz equals 0.1ppm of 50 GHz

	6.4 OTA Out of band gain
	±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 43.5 GHz)
±2.2 dB (43.5 GHz < f ≤ 48.2 GHz)
	Reuse output power MU

	7.7 OTA Input intermodulation
	±2.0 dB, f ≤ 3.0 GHz
±2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	Reuse BS receiver intermodulation MU

	7.8 OTA Adjacent channel rejection ratio
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 43.5 GHz)
±2.9 dB (43.5 GHz < f ≤ 48.2 GHz)
	Reuse absolute ACLR MU



· Proposal 2: Proposal in R4-2215791
Proposal 1: RAN4 consider following values as baseline for maximum TT values of OOB Gain for FR2 repeaters.
· 2.1 dB, 24.25GHz < f ≦ 29.5GHz
· 2.4 dB, 37GHz < f ≦ 43,5GHz
· 2.6 dB, 43.5GHz < f ≦ 48.2GHz
· Recommended WF
· 

	Company
	Comments

	ZTE
	For Out of band gain, if we agree to reuse the TRP MU values, then we should go with proposal 1 from NTT Docomo, CATT’s proposal is for EIRP MU instead of TRP MU.
For MU values for other RF requirements,  we are fine with CATT’s proposal

	Keysight
	For OOB gain, agree with ZTE that DoCoMo values should be taken. Overall, we’d like to put [] on these numbers to see these more carefully.

	Huawei
	For proposal 1: initially looks ok, input inaccuracy could be calibrated out, maybe some explanation why though?
For proposal 2: Figure are larger than those of output power alone but its not clear how they were calculated? One method would seem to be add the signal generator inaccuracy to the power measurement? This would result in different (higher numbers). The number need to have some background.

	Nokia
	On Proposal 2: Some clarification on how TT were calculated should be clarified. 

	CATT
	For the out of band gain, our mistake to take the EIRP value. We agree proposal 2. For others, we provided analysis in R4-2208141 according to TR 37.941. In general, we agree that TE vendors should look at the values to see if they’re feasible. So putting them in [] may be ok for further check.

	DOCOMO
	As discussed in GTW, we are ok with proposal 1 with OOB Gain replaced by proposal 2 with [].
Based on the current description of TS 38.115-2, input signal level for OOB Gain and for Output power (TRP) would be set as Pin,p,EIRP,, so the conditions are mostly the same.
Regarding measurements power level, measurements level of OOB Gain would be smaller than that of Output power (TRP). We have to consider how such the differences affect on MU values and feedback from TE vendors would be highly appreciated.



Sub-topic 2-2: Spectrum purity requirements
Issue 2-2: Spectrum purity requirements
· Proposals
· The following is put forward for a spectrum purity mask for the TE (defined as EIS at the repeater RIB):
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	-122 dBm
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	-108 dBm
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	-85 dBm
	10 MHz



· Recommended WF
· 

	Company
	Comments

	ZTE
	More inputs from TE vendors are needed since this mask might be challenging to implement and also measurable in TRP level.
In addition, it might be not reasonable to have mask with tighten requirement close to carrier and relaxed requirement far away from the carrier.

	Keysight
	The value -122 dBm/1 MHz (-182 dBm/Hz) is below thermal noise floor, none can get this lower noise level. These numbers need to be revisited/revisited. From Test Equipment vender point of view, difficulty is to define possible noise level without having carrier power level set (which is expected input signal level at RIB in this case) as well as pathloss could be different depending on system setup in this OTA case. However, for the case that everyone in discussion prefer to have something, our proposal is to setting ACLR type number (noise level relative to carrier power). 
By the way, we can agree with defining this at RIB (for the case defining something).

	Huawei
	The argument is valid but do we need “20dB lower than the OBUE limits”? Depends on the repeater perf to some extent. Maybe this could be used as “best case” but any purity could be used if requirement passes?

	Nokia
	Similar view to ZTE, would be good to have some more TE vendor input if possible. 

	CATT
	The same comment as in [302]. Some general clarification is sufficient. TE is used when debugging RF module, it’s common understanding that TE shouldn’t impact the final pass of the equipment being measured.



Sub-topic 2-3: Annex on the “Characteristics of interfering signals”
Issue 2-3: Annex on the “Characteristics of interfering signals”
· Proposals
· Not to introduce an annex on the “Characteristics of interfering signals” to the TS 38.115-2
· Recommended WF
· 

	Company
	Comments

	ZTE
	Similar comments for TS 38.115-1,  the interfering signal for ACRR requirement might be still needed.

	Huawei
	Huawei: we are fine to keep it if there is good motivation. The original motivation was if there is just one or two interferers to be listed, it’s easier to capture such information directly in the requirements, and avoid unnecessary annex. Anyway, both ways are doable.

	CATT
	We’re also ok that the information can be put in the requirement clause.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2215388	TP for TS 38.115-2: scope and reference	CATT
	ZTE: this could be merged with ZTE R4-2216567

	
	QCOM: I believe this same thing in in thread 302 where I made comments on the grammar. Should align these together in the end

	
	CATT: We’re ok to merge to ZTE TP.

	
	NEC: “consistent with conducted requirements for repeater type 2-O”  
→ “consistent with radiated requirements for repeater type 2-O”

	R4-2216193	TP to TS 38.115-2 – Annex I TRP measurement procedures	Nokia, Nokia Shanghai Bell
	Ericsson: The text is like the BS TRP measurement description. This is mainly OK, but for repeaters some sentences should be added to capture that there needs to be a stimulus signal, and that the AoA and input level from the signal needs to be constant throughout the test.

	
	ZTE: this should be before the change history, it should be numberred as H instead of I.
From the convenience of spec maintenance perspective, the reference approach is more preferrable instead of copy&paste.

	
	Huawei: copy of BS annexes, its ok but can we not just reference these?

	R4-2216194	Draft CR to TS 38.115-2 with updates and corrections	Nokia, Nokia Shanghai Bell
	ZTE: Annex I should be updated further. In addition, for EIRP 2 should be also added in addition to EIRP 1.

	
	Nokia: To ZTE: OK to include proposed corrections.

	
	

	R4-2216408	Draft CR to 38.115-2: Spectrum purity requirements	Ericsson
	ZTE: this should depend on the conclusion of issue 2-2.

	
	 Keysight: Stimulus signal spectral purity Annex should be revised based on discussion result from issue 2-2

	
	Huawei: as above – subject to issue 2-2.

	
	NEC: Change in the manufacturer declaration is not related to spectrum purity requirements.

	R4-2216567	TP for TS 38.115-2: Scope, reference and editorial changes	ZTE Corporation
	Huawei: similar scope modifications also in CATT tdoc 5388 - either is ok.
Some bug to be corrected in the modified text in section 4.3.2 – it shall say “repeater type 2-O,”

	
	Company B

	
	

	R4-2216609	TP to 38.115-2: OTA ACRR requirement	NEC
	ZTE: cannot open it.

	
	Huawei: nominal channel BW needs adding to definitions – the final version to be aligned with the core spec, as well as with the 38.115-1 in [301] and [302], respectively.

	
	QCOM: Same comment as in 302, the statement about having a nominal channel bandwidth doesn’t seem to serve any purpose unless I am missing something.

	
	NEC: To Huawei, we agree to add nominal channel BW definition and ACRR requirements in 38.115-2 need to be aligned with 38.106 and 38.115-1.
To QCOM, we need to define how the ACRR is evaluated. Otherwise, each company may evaluate ACRR differently. As we already have ACLR requirements, it is straightforward to refer them.

	R4-2216612	TP to 38.115-2: OTA EVM requirement	NEC
	Ericsson: For the core requirement, we think it is better to keep to the description of the requirement being on the difference between the symbols provided at the input to the repeater and the output. Otherwise, the core requirement implies that even if (during real operation) some noisy signal is provided to the repeater input then the repeater is still expected to achieve the EVM compared to ideal symbols at the output (i.e. clean up the signal).
For conformance testing, we appreciate that comparing to the ideal signals may be more practical (provided that the TE has significantly better EVM than the requirement). For the conformance testing, the spec could be updated as follows: 
“The Error Vector Magnitude (EVM) is a measure of the difference between the symbols provided at the input of the repeater and the measured signal symbols at the output of the repeater after the equalization by the measurement equipment. During conformance testing, the symbols provided at the input to the repeater are assumed to be ideal symbols (with no distortion)”

	
	Huawei: similar to comments in [301] and [302], disagree with this change: repeater does not generate the signals so cannot compare to ideal only what is present at input. This is a core requirement, if a bad EVM signal is present at input the repeater cannot correct it and this would cause the proposed change to fail.

	
	QCOM: This seems right referring to ideal symbols. To our understanding during the processing the differences are measurement against the ideal.

	
	CATT: Agree with the change. The signal analyzer only can recover the ideal signal rather than the input signal.

	
	NEC: Thank for the comments. 
We still believe EVM shall be the difference between the ideal symbols and the measured symbols. We propose to follow LTE repeater conformance requirement. That is, requirement limit is shifted by stimulus signal EVM. 

	R4-2216615	TP to 38.115-2: OTA ACLR requirement	NEC
	Huawei: 
"For repeater type 2-O nominal repeater channel bandwidth is calculated as min(400MHz, BWpassband). If this bandwidth is not defined for BS channel bandwidth for the operating band, nominal channel bandwidth shall be defined as the widest channel bandwidth for the operating band which is narrower than BWpassband."
This contradicts the tables which just uses BWnominal. Nominal channel BW needs defining.
The final version to be aligned with the core spec, as well as with the 38.115-1 in [301] and [302], respectively.

	
	NEC: Ok to define nominal channel bandwidth in the definition clause.

	
	

	R4-2216842	TP to TS 38.115-2: Measurement uncertainties and test requirements (4.1)	Huawei, HiSilicon
	ZTE: this still depend on the conclusion of issue 2-1.

	
	NEC: Text in 4.1.1 looks like text for 38.115-1. It needs to be modified to be suitable for radiated. Clause numbers in table 4.1.2.2-1 are not correct.

	
	

	R4-2216843	TP to TS 38.115-2: OTA output power (6.1, 6.2)	Huawei, HiSilicon
	Ericsson: Step 5 of the Tprocedure talks about setting the repeater to transmit, but this is a repeater. It should refer to the repeater being subject to a stimulus signal. 
Step 4, in which the beam direction pair is configured may not be applicable to a Rel-17 repeater (but could apply for an NCR in Rel-18)

	
	ZTE: multi-band is not applicable for FR2 BS and it should be also not applicable for FR2 repeater yet, please remove the multi-band related description.
Declaration and Annex reference should be also updated accordingly.
Table 6.2.1-1 and Table 6.3.1-1 should be update further.
For beam direction pair, from my understanding, it should be possible for beam center is not aligned with direction of peak EIRP 

	
	Keysight; same as Ericsson, there needs to have step describes setting stimulus signal and its power level before step of “DUT to transmit”.

	R4-2216844	TP to TS 38.115-2: Annex A: Environmental requirements for the repeater	Huawei, HiSilicon
	ZTE: look fine for us.

	
	Company B

	
	

	R4-2216845	TP to TS 38.115-2: Annex B: Test tolerances and derivation of test requirements	Huawei, HiSilicon
	ZTE: this still depend on the conclusion of issue 2-3/

	
	 Keysight, regarding with EVM number, if we follow E-UTRA, EVM number should be [1.25]% , this number needs to be more carefully looked at. (propose to put [])

	
	NEC: Clause numbers in table B.1-1 are not correct.
For EVM, propose to have same way as 36.143. Requirement limit shifted by stimulus signal EVM.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1: MU/TT for FR2
	GTW agreement:
· Take below values as baseline with [ ], further feedback from TE vendors are encouraged.
	Subclause
	Maximum Test System Uncertainty and Range over which Test System Uncertainty applies

	7.3 OTA Frequency stability
	±[12] Hz
Measurement results of  [5000] Hz 

	6.4 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


	7.7 OTA Input intermodulation
	±[2.0] dB, f ≤ 3.0 GHz
±[2.6] dB, 3.0 GHz < f ≤ 4.2 GHz
±[3.2] dB, 4.2 GHz < f ≤ 6.0 GHz

	7.8 OTA Adjacent channel rejection ratio
	±[2.7] dB (24.25 – 29.5 GHz)
±[2.7] dB (37 – 43.5 GHz)
±[2.9] dB (43.5 GHz < f ≤ 48.2 GHz)



Recommendations for 2nd round:
No further discussion in the 2nd round. Update the values in TP in this meeting. They can be further checked in future meetings.

	Issue 2-2: Spectrum purity requirements
	According to the 1st round discussion and the GTW discussion. No agreement for this issue. According to the guideline from chair in the GTW discussion. It will be discussed together with FR1 in thread [302].
Recommendations for 2nd round:
[bookmark: _GoBack]Further discuss this issue in [302]. No further discussion in [303]

	Issue 2-3: Annex on the “Characteristics of interfering signals”
	GTW agreement:
Agreement: Remove the annex and keep the information into requirement clause ([ACRR]) for “Characteristics of interfering signals” in TS 38.115-1/-2.
Recommendations for 2nd round:
No further discussion in 2nd round. Implement the agreement in corresponding TPs. And the internal TS can also remove this annex directly, no need to keep this clause with void content.


CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2215388
	Merged to the revision of R4-2216567

	R4-2216193
	To be revised

	R4-2216194
	To be revised

	R4-2216408
	To be revised

	R4-2216567
	To be revised

	Rev R4-2216609
	To be revised

	Rev R4-2216612
	To be revised

	Rev R4-2216615
	To be revised

	R4-2216842
	To be revised

	R4-2216843
	To be revised

	R4-2216844
	Agreeable

	R4-2216845
	To be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2215388
	
	TP for TS 38.115-2: scope and reference
	CATT
	Merged
	

	R4-2215389
	
	Discussion of remaining issues for FR2 MU
	CATT
	Noted
	

	R4-2215791
	
	Discussion on test tolerance values of OOB Gain for FR2 repeater
	NTT DOCOMO, INC.
	Noted
	

	R4-2216193
	
	TP to TS 38.115-2 – Annex I TRP measurement procedures
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2216194
	
	Draft CR to TS 38.115-2 with updates and corrections
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2216407
	
	Spectrum purity requirements for FR2
	Ericsson
	Noted
	

	R4-2216408
	
	Draft CR to 38.115-2: Spectrum purity requirements
	Ericsson
	Revised
	

	R4-2216567
	
	TP for TS 38.115-2: Scope, reference and editorial changes
	ZTE Corporation
	Revised
	

	R4-2216568
	
	TS 38.115-2
	ZTE Corporation
	For email approval
	

	Rev R4-2216609
	
	TP to 38.115-2: OTA ACRR requirement
	NEC
	Revised
	

	Rev R4-2216612
	
	TP to 38.115-2: OTA EVM requirement
	NEC
	Revised
	

	Rev R4-2216615
	
	TP to 38.115-2: OTA ACLR requirement
	NEC
	Revised
	

	R4-2216842
	
	TP to TS 38.115-2: Measurement uncertainties and test requirements (4.1)
	Huawei, HiSilicon
	Revised
	

	R4-2216843
	
	TP to TS 38.115-2: OTA output power (6.1, 6.2)
	Huawei, HiSilicon
	Revised
	

	R4-2216844
	
	TP to TS 38.115-2: Annex A: Environmental requirements for the repeater
	Huawei, HiSilicon
	Agreeable
	

	R4-2216845
	
	TP to TS 38.115-2: Annex B: Test tolerances and derivation of test requirements
	Huawei, HiSilicon
	Revised
	

	R4-2216846
	
	On the need for the Annex on Characteristics of interfering signals in TS 38.115-2
	Huawei, HiSilicon
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
