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Introduction
This email discussion summary covers BS RF requirements for extending NR operation to 71 GHz. Also performance part of the work and BS demod test methodology have been included. Based on the input contributions the discussion is split into three major topics: 
1) Core requirements
2) Conformance testing
3) BS OTA demod test methodology. 
Within each topic individual requirements and issues are discussed in various sub-topics. Generally, proposals and requirements having most dependency have been grouped together.
The template has been adapted to include comment section separately for each issue to facilitate discussion.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	Qualcomm
	Mustafa Emara
	memara@qti.qualcomm.com

	Ericsson
	Torbjorn Elfstrom
	torbjorn.elfstrom@ericsson.com

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Rohde & Schwarz
	Niels Petrovic
	Niels.petrovic@rohde-schwarz.com

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

	Keysight
	Takao Miyake
	takao_miyake@keysight.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: Core requirements
This topic covers Tdocs submitted to core requirement agenda items. Two draft CRs as well as two documents for discussion. Only topic needing further agreements outside the CRs is FRCs and therefore only one sub-topic is needed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211644

	CATT
	Proposal 1: Define G-FR2-A1-10 with allocated 62RBs for 480kHz SCS and G-FR2-A1-11 with allocated 31RBs for 960kHz SCS for ICS for 800MHz CBW/480kHz SCS and 800MHz CBW/960kHz SCS respectively in Table 2-1 below.
Table 2-1: OTA in-channel selectivity requirement for BS type 2-O
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-2
	100,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	 
	400
	480
	G-FR2-A1-8
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB

	 
	800, 1600
	480
	G-FR2-A1-10
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
[54] RB

	 
	400
	960
	G-FR2-A1-9
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB

	 
	800, 1600, 2000
	960
	G-FR2-A1-11
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
[27] RB

	NOTE 1:    Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:    EISREFSENS_50M is defined in clause 10.3.3. 


 
Proposal 2: Adopt the following FRC parameters for G-FR2-A1-10 and G-FR2-A1-11 in Table A.1-2 below.
Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9
	G-FR2-A1-10
	G-FR2-A1-11

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17
	62
	31

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480
	5376
	2664

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16
	24
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496
	5400
	2680

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896
	17856
	8928

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448
	8928
	4464

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].




	R4-2211807
	Nokia, Nokia Shanghai Bell
	 
Proposal 1: No need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF in R4-2210637 can be finalized.
Proposal 2: The square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth can be removed to finalize the ICS requirements.




Open issues summary
Sub-topic 1-1: FRCs
This sub-topic covers proposals for FRCs
Open issues and candidate options before e-meeting:
Issue 1-1: FRCs
Agreements from previous meeting are shown below, copied from approved WF R4-2210637:
Agreement:
· There is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz ChBW.

Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Agreement:
· Update ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth to ensure both wanted and interfering signal RB are within channel bandwidth.
Table 10.9.3-1: OTA in-channel selectivity requirement for BS type 2-O
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-1
	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	
	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	
	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	
	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	FR2-2
	100,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	
	400
	480
	G-FR2-A1-8
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB

	
	800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
[54] RB

	
	400
	960
	G-FR2-A1-9
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB

	
	800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
[27] RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:	EISREFSENS_50M is defined in clause 10.3.3.



New proposals in this meeting are provided below
· Proposals
· Proposal 1: Define G-FR2-A1-10 with allocated 62RBs for 480kHz SCS and G-FR2-A1-11 with allocated 31RBs for 960kHz SCS for ICS for 800MHz CBW/480kHz SCS and 800MHz CBW/960kHz SCS respectively in Table 2-1 below. (moderator: see section 1.1 for table 2-1)
· Proposal 2: Adopt the following FRC parameters for G-FR2-A1-10 and G-FR2-A1-11 in Table A.1-2 below. (moderator: see section 1.1 for table 2-1)
· Proposal 3: No need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF in R4-2210637 can be finalized.
· Proposal 4: The square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz (moderator: this should be 2000 MHz) channel bandwidth can be removed to finalize the ICS requirements.
· Recommended WF
· In previous meeting it was agreed that there is no need to define dedicated FRC for 800 MHz BW, therefore Proposal 3 and Proposal 4 are recommended as WF to respect earlier agreement.
The outcome is to be taken into account in CRs discussed in section 1.2.2

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with the the recommended WF. We had some misunderstanding.

	Ericsson
	We tend to agree with proposal 3 and 4.

	Nokia
	Propose proposals 3 and 4.
On proposals 1 and 2, there is no need for wanted signals to be exactly half of channel bandwidth, LTE 3MHz already have such ICS case.

	ZTE
	Fine with recommended WF

	NEC
	Fine with the recommended WF.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.

	R4-2211806 Draft CR to TS 38.104 on correction of TAE requirements
Nokia, Nokia Shanghai Bell

	Ericsson
	The FR2-2 requirements were placed by mistake in the wrong section. This CR fix the issue. Since we change the requirement, it would be worth to consider to also have a table for FR1 TAE to improve specification quality and also make requirement structure between FR1 and FR2 aligned.

	-Nokia
	Reply to Ericsson:
The proposal above is for FR1 table, so it should be handled as maintenance CR but not part of this WI for ease of future reference.

	ZTE
	Fine with the CR , current TAE requirement is placed in other wrong sub-clause.

	NEC
	Fine with the CR.



	R4-2211808 Draft CR to TS 38.104 on finalization of ICS interfering signal RB
Nokia, Nokia Shanghai Bell

	ZTE
	Okay

	Company B
	

	
	



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.

	Sub-topic
	Status summary 

	Sub-topic #1-1: FRCs
	Issue 1-1: FRCs
Tentative agreements:
All companies agree with
· Proposal 3: No need to further update the new FRC parameters, and the reference sensitivity and FRC in the agreed WF in R4-2210637 can be finalized.
· Proposal 4: The square brackets around the ICS interfering signal RB for 800MHz, 1600MHz and 200MHz (moderator: this should be 2000 MHz) channel bandwidth can be removed to finalize the ICS requirements.
Candidate options:
Recommendations for 2nd round:
No need for 2nd round discussion or WF, draft CRs aligned with Proposal 3 and Proposal 4 can be agreed already in 1st round.



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  

	R4-2211806
	Agreeable

	R4-2211808
	Agreeable



Discussion on 2nd round (if applicable)
No discussion on 2nd round needed.

Topic #2: Conformance testing
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2211645
	CATT
	Proposal 1: Define independent TC signals for FR2-2 as shown in following Table 4.7.2.1-2a.
Table 4.7.2.1-2a: Signal to be used to build NR TCs for BS type 2-O in FR2-2
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 14000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    If smallest supported SCS declared per operating band (D.7) is 120 kHz, BS vendor can decide to test with 100 MHz BS channel bandwidth instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.
	 
	 


 
Proposal 2: Adopt option 1: only NRTC1 and NRTC2 is applicable for 52.6-71GHz (R4-2209590)
Moderator's note: option 1 in the proposal refers to option in issue 3-5-2 in approved WF in R4-2210638
Proposal 3: Support Option 1: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2. (R4-2209590) 
Moderator's note: option 1 in the proposal refers to option in issue 3-5-3 in approved WF in R4-2210638
Proposal 4: Adopt 5ms for test model data length for FR2-2.

	R4-2212465
	Ericsson
	Observation: The chamber loss of a CATR can be calculated either by the area formula or by the distance formula. The effective area of the CATR depends on the feeder gain.
Observation: The coupling loss in a CATR can be optimized by adapting the CATR size according to the radio size and frequency. By reducing the CATR area a factor 10 from 20 m2 to 2 m2, the coupling loss can be reduced a factor 10 from 71.5 dB to 61.5 dB at 71.0 GHz. This significantly reduces the requirements on the power amplifier. 
Observation: The improvement in pathloss, by reduction of the effective CATR area, is relevant for both DL and UL.
Proposal 1: For FR2-2 consider CATR pathloss values for a CATR suitable for FR2-2 testing. Pathloss values in Table 2.1-2 can be used as baseline for FR2-2.
Observation: The test distance and measurement antenna gain can be optimized to make most usage of power and mitigate pathloss. 
 
Proposal 2: Add intermediate calibration stage of spectrum analyser absolute power accuracy for DL EIRP measurement, with the intension to break the trend with very large measurement uncertainties for high frequencies. 
Proposal 3: Introduce external mixer stage test setup and corresponding calibration procedures for receiver requirements and out-of-band requirements to improve measurement uncertainty. 
Observation: It would be possible to consider a lower frequency limit of 300 to 400 MHz for FR2-2.
Proposal 4: Set the upper frequency limit to 130 GHz for FR2-2.

	R4-2212846
	Nokia, Nokia Shanghai Bell
	Observation 1: Current WID does not include any TR to capture the background for base station measurement uncertainty and test tolerance derivation.
Proposal 1: Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed to include TR 37.941.

	R4-2213702
	ZTE Corporation
	Proposal 1: to define the TC signals for 52.6-71GHz as shown in Table Table 4.7.2.1-2a.
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.


 
Proposal 2: only NRTC1 and NRTC2 is applicable for 52.6-71GHz;
Proposal 3: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2.
Proposal 4: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Field name
	Value
	 
	 
	 

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4


 
Proposal 5: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.
Proposal 6: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2.
Proposal 7: to further discuss the feasibility of measurement of the upper limit of spurious emission requirements of FR2-2.

	R4-2211646
	CATT
	Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.

	R4-2211809
	Nokia, Nokia Shanghai Bell
	Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each transmitter test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.
Proposal 2: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 3: The maximum FDL_high – FDL_low of 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 4: Focus on using a fixed number of slots for EVM measurement time length and test model data length and select the number of slots to ensure a good trade-off between the test time and MU for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Proposal 5: There is no need to adjust the EVM measurement time length depending on TDD pattern used in the text model for BS type 2-O EVM test in the frequency range between 52.6GHz and 71GHz.

	R4-2212461
	Ericsson
	Proposal: For transmitter requirement test system measurement uncertainty, extend measurement procedures to enable test setups to break the trend where measurement uncertainty grows rapidly as function of frequency.   

	R4-2213925
	Keysight Technologies UK Ltd
	Proposal
· For FR2-2 Tx off power measurement, as it was agreed for FR2-1, assume On antenna gain used for Off period gain and use EIRP rather TRP for measurement.
· Use of LNA should be in MU budget for FR2-2 except Tx off power measurement.
· For equipment MU number up to 80 GHz, because these already exist as agreed number, use numbers used in budget for UE. These are;
· Power measurement equipment for spurious, 1 sigma number from 40.8 GHz to 80 GHz is 2.00 
· Network analyzer, 1 sigma number from 40.8 GHz to 80 GHz is 0.85
· Out of band emission measurement
· Consider two configurations for out of band spurious measurement system below 110 GHz and above up to 142 GHz
· For out of band spurious measurement system, both use or not to use mixer case to consider and then pick larger MU case to use for calculating total test system MU. For above 110 GHz up to 142 GHz, mixer should be assumed and used for MU budget calculation like FR2-1 spurious emission.


	R4-2211647
	CATT
	Proposal 1: Align the maximum limit frequency point for RX with that for TX.
Proposal 2: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz, 1600MHz, and 2000MHz CBW for OTA in-band blocking and OTA out-of-band blocking. 

	R4-2211810
	Nokia, Nokia Shanghai Bell
	Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each receiver test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O receiver test in the frequency range between 52.6GHz and 71GHz.
Proposal 2: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O receiver testing in the frequency range between 52.6GHz and 71GHz.
Proposal 3: Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 120MHz or 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz range.

	R4-2212462



	Ericsson
	Observations:
1. The receiver test system uncertainty is larger than transmitter test system uncertainty.
2. The test system uncertainty for the frequency range 43.5 to 48.2 GHz is significantly larger than for lower parts of FR2.
Proposal: For receiver test system measurement uncertainty, extend measurement procedures to enable for test setups to break the trend where measurement uncertainty grows rapidly as function of frequency.

	R4-2213927
	Keysight Technologies UK Ltd
	Observation: 
· Based on rough link budget calculation, there seems some cases need power amplifier to add more power from signal generator. This needs more careful estimation including all other necessary components and loss.
· Power sensor/meter can possibly be used for leveling signal generator or up converter output when it meets necessary condition of power sensor use. Otherwise, it’s just add complexity to system.
· Regarding with demod link budget estimation, expected power level seem too high then power amplifier required. For use of power amplifier, expected output level should below max power limit of amplifier.
· For out of band blocking source, it’s possible to see there is not enough power from generator/amplifier depending on test setup.
 Proposal
· For MU budget table for Rx testing. MU term of up converter (mixer) and additional power amplifier should be added. 
· Use of power sensor/meter for signal leveling should not be mandated for test system setup because limited condition for use of sensor.
· For demod setup, consider using 15dB margin for lowering AWGN level. This reduces risk of not finding appropriate amplifier.
For out of band blocking, further consider feasibility.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Test configurations and RF channels
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Signal used to build NR TCs in FR2-2
· Proposals
· Proposal 1: Define independent TC signals for FR2-2 as shown in following Table 4.7.2.1-2a. (Moderator: see R4-2211645 or section 2.1 of this document for the Table)
· Proposal 2: The maximum FDL_high – FDL_low of 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
· Recommended WF
· Merge proposal 1 and 2, i.e use the table from proposal 1 with FDL_high – FDL_low of 14000 MHz.

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	Proposal 1 already uses FDL_high – FDL_low ≤ 14000 MHz. So proposal 1 should be ok.

	Qualcomm
	Support the recommended WF. 

	Ericsson
	We support recommended WF.

	Nokia
	Support recommended WF from moderator.

	ZTE
	Support the recommended WF.

	NEC
	Support the recommended WF.



Issue 2-1-2: Applicable NRTCs
· Proposals 
· Proposal 1: Only NRTC1 and NRTC2 is applicable for 52.6-71GHz
· Proposal 2: TBA
· Recommended WF
· Proposal 1

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	Support the recommended WF.

	Qualcomm
	Support the recommended WF. 

	Ericsson
	We support recommended WF.

	Nokia
	Support recommended WF from moderator.

	ZTE
	Support the recommended WF

	NEC
	Support the recommended WF.



Issue 2-1-3: RF channels
· Proposals 
· Proposal 1: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2. (R4-2209590) (moderator: based on the references in the Tdocs this refers to using existing RF channels)
· Proposal 2: TBA

· Recommended WF
· Proposal 1

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	Support the recommended WF.

	Qualcomm
	Support the recommended WF. 

	Ericsson
	We support recommended WF.

	Nokia
	Support recommended WF from moderator.

	ZTE
	Support the recommended WF

	NEC
	Support the recommended WF.



Sub-topic 2-2: Test models and TDD pattern
Issue 2-2-1: Applicable test models
· Proposals
· Proposal 1: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.71GHz.
· Proposal 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with proposal 1.

	Qualcomm
	Support proposal 1. 

	Ericsson
	Yes, in principle TM1.1, TM2 and TM3.1 will cover need for FR2-2. But we still have some discussions on EVM testing that may require a new TM depending on RAN4 outcome.

	Nokia
	Ok with proposal 1.

	ZTE
	Support the proposal 1

	NEC
	Support proposal 1.

	Moderator
	GTW agreement on Aug 17th: Agreement: Proposal 1 agreed


Issue 2-2-2: Test model data length
Agreements in RAN4#103-e captured in R4-2210638:
Issue 3-6-2: Test model data length
Agreement: 
· Have the same length on EVM measurement time length and Test model data length
Issue 3-6-3: EVM measurement time length
Agreement reached in issue 3-6-2. Discuss further dependency of TDD pattern, data length and absolute measurement time.
· Proposals
· Proposal 1: Adopt 5ms for test model data length for FR2-2
· Proposal 2: Focus on using a fixed number of slots for EVM measurement time length and test model data length and select the number of slots to ensure a good trade-off between the test time and MU for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz. 
· Proposal 3: There is no need to adjust the EVM measurement time length depending on TDD pattern used in the text model for BS type 2-O EVM test in the frequency range between 52.6GHz and 71GHz.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	Proposal 1 is from us. We also support the methodology of proposal 2.

	Qualcomm
	Ok with proposal 2. 

	Nokia
	Propose proposals 2 and 3.
OK with proposal 1.

	Rohde & Schwarz
	Proposal 2 sound good to us, this is well suited to solve the issue with the high test times for EVM testing. E.g. the test model proposed below in Issue 2-2-3 could be used.

	ZTE
	Okay with proposal 2 and proposal 3,  in general, the fixed DL slot for EVM measurement could decided firstly, then further update the following text for FR2-2.

The following general parameters are used by all NR test models:
-	Duration is 2 radio frames for TDD (20 ms)


	Keysight
	Proposal 2 with 80 slots sounds good. Also, we should consider using 1.25ms for all SCS as it was previously proposed.

	NEC
	Fine with proposal 2 and 3. 

	Moderator
	GTW agreement on Aug 17: Agreement: Proposal 2 agreed ([80 slot])



Issue 2-2-3: TDD pattern
· Proposals 
· Proposal 1: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Field name
	Value
	 
	 
	 

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4



· Proposal 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with proposal 1.

	Qualcomm
	Ok with proposal 1. 

	Ericsson
	Not sure if we have support for 60 kHz SCS at FR2-2.

	Nokia
	OK with proposal 1.

	Rohde & Schwarz
	We are ok with proposal 1.

	ZTE
	Support the proposal 1

	Keysight
	OK with proposal 1




Sub-topic 2-3: General measurement environment/chamber 
Issue 2-3-1: General framework
· Proposals
· Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.
· Proposal 2: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2. (moderator: Already agreed in R4-2210638)
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with the two proposals.

	Qualcomm
	Ok with proposal 2. The OTA measurement chamber specific calibration and measurements characteristics are discussed in the mentioned annexes.

	Ericsson
	We are not sure what proposal 1 really means. But we agree that we need to work with all test methods relevant for FR2-2. Update the MU to reflect aspects relevant for FR2-2. If needed update test methods and introduced new equipment to maintain reasonable expanded MU.

	Nokia
	Reply to Ericsson:
Some of the test methodologies may be applicable for some tests in FR2-1 but not in FR2-2, we need to get confirmation from TE vendors that current list of test methodologies in Annex D and Annex E remain valid in FR2-2.

	ZTE
	we are fine with option 2, however we also agree with option 1 to seek more clarifications from TE vendors.

	Moderator
	GTW agreement Aug 17: Agreement: Proposal 1 agreed; FFS any update needed or not in TS 38.141-2 Annex and/or TR 37.941




Sub-topic 2-4: Link budget inside chamber
Issue 2-4-1: Path loss
· Proposals
· Proposal 1: For FR2-2 consider CATR pathloss values for a CATR suitable for FR2-2 testing. Pathloss values in Table 2.1-2 can be used as baseline for FR2-2 (moderator: see R4-2212465 for the values)
· Proposal 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	Qualcomm
	Since the proposed values only valid for CATR, do we need some extrapolation to generalize them over other OTA testing environments?

	Ericsson
	We support proposal 1.

	Nokia
	Need further input especially from TE vendors on the proposed values.

	ZTE
	This information would not been captured in TR, this might be useful for MU calculation from our understanding.

	Keysight
	We are not sure about number provided in the table 2.1-2. Calculating back from 61.5dB@71GHz, this is 40cm distance, which can fit 5.7cm Device. (focal length = 3.5 * 2 * D per TR38.810 clause 5.2.5.3) although there could be some system by system difference, the number in the table looks too small, only for smaller size device.

	Moderator
	GTW agreement on Aug 17: Agreement: Further discuss the suitable pathloss values for FR2-2 testing. TE vendors’ feedback is encouraged.



Sub-topic 2-5: Measurement uncertainty and calibration
Issue 2-5-1: General aspects
· Proposals
· Proposal 1: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz
· Proposal 2: Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed to include TR 37.941
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with the two proposals.

	Qualcomm
	Ok with the two proposals. More input from TE vendors is required. Support proposal 2 to formally include MU and TT aspects in the WID.

	Ericsson
	We support proposal 1, it always better to get input from multiple sources. We also support proposal 2, It was mentioned last meeting that WID needs update to include TR 37.941. But it was not brought up at last RAN plenary.

	Nokia
	Propose proposals 1 and 2.

	ZTE
	Both proposals are fine for us.

	NEC
	Fine with proposal 1 and 2.



Issue 2-5-2: Additional components
· Note observations in R4-2213927: 
· Based on rough link budget calculation, there seems some cases need power amplifier to add more power from signal generator. This needs more careful estimation including all other necessary components and loss.
· For out of band blocking source, it’s possible to see there is not enough power from generator/amplifier depending on test setup.
· Note content in R4-2212465 on need of components:
	Test
	Issue at high frequency
	Expected need of change

	Radiated transmit power
	Alignment due to more narrow beams
	Improved alignment procedure

	OTA output power dynamics
	Limited SNR in test setup
	An LNA may be required before measurement receiver

	OTA transmitted signal quality
	Limited SNR for higher modulation formats?
	

	OTA occupied bandwidth
	Limited SNR in test setup
	

	OTA transmit ON/OFF power
	Limited SNR in test setup
	

	OTA base station output power
	Dynamic range
	LNA and shorter test distance

	OTA ACLR
	Dynamic range
	LNA and shorter test distance

	OBUE
	Dynamic range
	LNA and shorter test distance

	Spurious emissions
	Dynamic range
	Additional LNA and mixer stage may be required.

	Receiver spurious emissions
	Dynamic range
	Additional LNA and mixer stage may be required.

	OTA reference sensitivity level
	Absolute signal power accuracy out from signal generator
	The signal generator absolute power can be calibrated using a power meter. An external mixer stage can be added to enhance signal generator frequency capability.

	OTA ACS
	Combination of high frequency signals may cause too large uncertainty.
	The signal generator absolute power can be calibrated using a power meter. An external mixer stage can be added to enhance signal generator frequency capability.

	OTA narrowband blocking
	Combination of high frequency signals may cause too large uncertainty.
	The signal generator absolute power can be calibrated using a power meter. An external mixer stage can be added to enhance signal generator frequency capability.

	General OTA blocking
	Signal combination and circulator may be difficult at 71 GHz.
	Addition of mixer stage is required

	General OTA out-of-band blocking
	See right
	For this setup two mixer stages may be required, since wanted signal is within the operating band and interferer is within the range from lower test frequency limit to upper test frequency limit.




· Proposals 
· Proposal 1: Use of LNA should be in MU budget for FR2-2 except Tx off power measurement.
· Proposal 2: For MU budget table for Rx testing. MU term of up converter (mixer) and additional power amplifier should be added. 
· Proposal 3: Introduce external mixer stage test setup and corresponding calibration procedures for receiver requirements and out-of-band requirements to improve measurement uncertainty. (moderator: calibration is further discussed in next issue)
· Proposal 4: Consider two configurations for out of band spurious measurement system below 110 GHz and above up to 142 GHz
· For out of band spurious measurement system, both use or not to use mixer case to consider and then pick larger MU case to use for calculating total test system MU. For above 110 GHz up to 142 GHz, mixer should be assumed and used for MU budget calculation like FR2-1 spurious emission.
· Recommended WF
· TBA
As a general principle, if a component if needed, it should be taken into account in MU budget.

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We support the general principle.

	Qualcomm
	Agree with the recommended WF and the provided principle of accounting additional components within the MU budget. 

	Ericsson
	Proposal 1 and Proposal 2: LNA should be included where it’s needed, e.g., many UL tests. We need to work with each test and requirement to figure out if LNA is needed and how it can improve final MU. The introduction of mixer maxes it possible to reduce other MU number since the IF frequency is much lower than RF. The mixer introduction requires a complete overlook of the MU list. We support proposal 3. Regarding proposal 4, we need to study the impact of introducing mixers. Eventually, we can conclude that mixer as used for the complete frequency range, or we need to split it up in multiple sub-regions where mixers is used for some regions.

	Nokia
	Needs further input especially from TE vendors on the MU contributions of the proposed additional components.

	ZTE
	Agree with the recommended WF.  In addition, we also think that to use the mixer is one appropriate way for FR2-2.

	NEC
	Fine with the recommended WF in principle. Need further input from TE vendors. Need to know the impact of introducing mixer on MU budget.

	Moderator
	GTW agreement on Aug 17: 
Use of LNA if applicable should be in MU budget for FR2-2 except Tx off power measurement.
FFS whether mixer can be considered for some of test cases if applicable 




Issue 2-5-3: Measurement system calibration
· Proposals 
· Proposal 1: Add intermediate calibration stage of spectrum analyser absolute power accuracy for DL EIRP measurement, with the intension to break the trend with very large measurement uncertainties for high frequencies.
· Proposal 2: For test system measurement uncertainty, extend measurement procedures to enable for test setups to break the trend where measurement uncertainty grows rapidly as function of frequency
· Proposal 3: Introduce external mixer stage test setup and corresponding calibration procedures for receiver requirements and out-of-band requirements to improve measurement uncertainty. (moderator: focus on calibration, need for components discussed in previous issue)
· Proposal 4: Use of power sensor/meter for signal leveling should not be mandated for test system setup because limited condition for use of sensor.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	Qualcomm
	Ok with the listed proposals. Just to clarify, description of such methodologies would be captured in Annex B in 38.141-2?

	Ericsson
	We support proposal 1 and 2. Regarding proposal 3 we need to study the impact on test procedures, calibrations and test setup. The idea to use mixer stages is to reduce complexity and improving MU. RAN4 needs to study impact of mixers. Regarding proposal 4, we really think MU can be improved by calibration absolute power capabilities of spectrum analyzers and signal generators. This is an approach already used today to improve 3GPP MU. We don’t agree to proposal 4.

	Nokia
	Need further input especially from TE vendors on the calibration proposals, especially on MU impact.

	ZTE
	In general, we are fine with proposals mentioned above, however it’s better to be confirmed with TE vendors.

	Keysight
	For proposal 1,2,3 we are not sure if calibration by itself could reduce uncertainty of system. (we should do calibration carefully all the time) We should continue to use MU budget table to calculate total system MU. 
For Proposal 4, For SG, while it’s possible to use power sensor as monitoring device to keep monitoring and controlling power level, condition is limited. Actually not sure if it possible for SA. We propose proposal 4.



Issue 2-5-4: Measurement uncertainty contributions 
· Proposals 
· Proposal 1: For equipment MU number up to 80 GHz, because these already exist as agreed number, use numbers used in budget for UE. These are;
· Power measurement equipment for spurious, 1 sigma number from 40.8 GHz to 80 GHz is 2.00 
· Network analyzer, 1 sigma number from 40.8 GHz to 80 GHz is 0.85
· Recommended WF
· TBA

Companies views’ collection for 1st round
	Company
	Comments

	Ericsson
	Regarding proposal 1 we believe that power measurements can be done with better measurement uncertainty if power meters are used. This is the reason why we cannot just use spectrum analyzers as input for measuring absolute power. The spectrum analyzer absolute power needs to be calibrated using a power meter. Then MU can be significantly improved. 
For network analyzer the 0.85 is a reasonable value up to 80 GHz.

	Nokia
	OK with proposal 1 as a starting point, need further input especially from TE vendors.

	Keysight
	With these numbers are already agreed in 3gpp and used, we should use the same agreed number.

	Ericsson
	After gotoweb session I checked TR 37.941. In sub-clause 12.2.3.3 MU value for Network analyzer for spurious emission up to 60 GHz is set to 
	Uncertainty of the network analyzer
	0.30
	Gaussian
	1.00
	1
	0.30



The UID is C1-3. It seems that for BS testing 0.3 dB 1 dB sigma is assumed up to 60 GHz. Maybe 0.5 dB is a bit too much to account for frequencies up to 80 GHz. We need to find another value for BS conformance testing. 

	Nokia
	Agree we need further input to decide the MU values instead of directly copy from UE test.

	Moderator
	Tentative outcome of GTW on Aug 17: 

For equipment MU number up to 80 GHz, use numbers used in budget for UE as starting point. These are;
· Network analyzer, 1 sigma number from 40.8 GHz to 80 GHz is 0.85




Sub-topic 2-6: Upper and lower frequency limits
Issue 2-6-1: Upper and lower frequency limits
Note observation in R4-2212465: Observation: It would be possible to consider a lower frequency limit of 300 to 400 MHz for FR2-2. 
Please also comment with views on lower limit.
· Proposals
· Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.
· Proposal 2: Align the maximum limit frequency point for RX with that for TX.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	Support proposal 1 and proposal 2.

	Qualcomm
	Ok with the listed proposals. 

	Ericsson
	We support proposal 1 and 2. Sound like a reasonable compromise.

	Nokia
	On proposal 1, 142 GHz which fully covers 2nd harmonics of the band, but feasibility needs to be confirmed by TE vendors.
Ok with proposal 2. 

	ZTE
	Support the proposal 1 and proposal 2.

	Keysight
	We wonder where 130G comes from. It seems it’s just picked up. 

	NEC
	Support the proposal 1 and 2.

	Moderator
	GTW agreement on Aug 17: 
Proposal 2 agreed
Max limit frequency point: [142] GHz 




Sub-topic 2-7: Measurement frequency step size
Issue 2-7-1: Interferer signal step size for OOB blocking
· Proposals
· Proposal 1: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz, 1600MHz, and 2000MHz CBW for OTA in-band blocking and OTA out-of-band blocking.
· Proposal 2: Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 120MHz or 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz range.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We proposed 120MHz, we can also accept 240MHz for larger CBW.

	Ericsson
	We support proposal 1. We also support proposal 2, using 120 MHz in tables.

	Nokia
	Propose proposal 2, 240 MHz step size for 1600 and 2000 MHz channel bandwidth to save test time without degrading test coverage.

	ZTE
	Proposal 2 is more preferred considering the testing workload.

	NEC
	Support proposal 2.

	Moderator
	GTW agreement on Aug 17: 
Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz rang



Sub-topic 2-8: Tx OFF measurement
Issue 2-8-1: Antenna gain during OFF period
· Proposals
· Proposal 1: For FR2-2 Tx off power measurement, as it was agreed for FR2-1, assume On antenna gain used for Off period gain and use EIRP rather TRP for measurement.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	CATT
	We’re ok with proposal 1.

	Qualcomm
	Ok with proposal 1. 

	Ericsson
	We support to keep the same assumptions as for FR2-1, hence we support proposal 1.

	Nokia
	Ok with proposal 1

	ZTE
	Okay with proposal 1

	NEC
	Ok with proposal 1.


Sub-topic 2-9: OOB blocking feasibility
Issue 2-9-1: OOB blocking feasibility
· Proposals
· Proposal 1: For out of band blocking, further consider feasibility.
· Proposal 2: TBA
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	The challenge it to generate power at very low frequencies and very high frequencies without changing the test setup too much. E.g., how many test antennas will be needed to cover the out-of-band frequency region. Another aspect to consider it the ability to generate power at high frequencies. Even though, testing may be difficult out-of-band blocking is an important requirement since many strong interferers outside the band exist at high frequencies.

	Nokia
	Need input especially from TE vendors on the feasibility.

	ZTE
	Similar understanding as Nokia

	Moderator
	GTW agreement on Aug 17: Further consideration required for the OOB blocking test feasibility.




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

	R4-2212463 Draft CR to 38.141-2: Addition of FR2-2 transmitter support in clause 6
Ericsson

	Nokia
	RAN4 should focus on technical decisions e.g. on MU, before reviewing the draft CR contents which will be updated by the decisions.

	ZTE
	Draft CR could be postponed until we reach the consensus for FR2-2

	
	



	R4-2212464 Draft CR to 38.141-2: Addition of FR2-2 receiver support in caluse 7
Ericsson

	Nokia
	RAN4 should focus on technical decisions e.g. on MU, before reviewing the draft CR contents which will be updated by the decisions.

	ZTE
	Draft CR could be postponed until we reach the consensus for FR2-2

	
	



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.
	Sub-topic
	Status summary 

	Sub-topic #2-1: Test configurations and RF channels
	Issue 2-1-1: Signal used to build NR TCs in FR2-2
Background:
· Proposal 1: Define independent TC signals for FR2-2 as shown in following Table 4.7.2.1-2a. (Moderator: see R4-2211645 or section 2.1 of this document for the Table)
· Proposal 2: The maximum FDL_high – FDL_low of 14000 MHz should replace 5000 MHz in Table 4.7.2.1-2a. (R4-2209590) for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz.
Tentative agreements:
· Merge proposal 1 and 2, i.e use the table from proposal 1 with FDL_high – FDL_low of 14000 MHz.
Candidate options:
Recommendations for 2nd round:
Capture agreement in WF.

Issue 2-1-2: Applicable NRTCs
Tentative agreements:
All companies agree: Proposal 1: Only NRTC1 and NRTC2 is applicable for 52.6-71GHz
Recommendations for 2nd round:
Capture agreement in WF.

Issue 2-1-3: RF channels
Tentative agreements:
All companies agree Proposal 1: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2. (R4-2209590) (moderator: based on the references in the Tdocs this refers to using existing RF channels)
Recommendations for 2nd round:
Capture agreement in WF.

	Sub-topic #2-2: Test models and TDD pattern
	Issue 2-2-1: Applicable test models
Tentative agreements:
GTW agreement on Aug 17th: Agreement: Proposal 1 agreed
Proposal 1: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.71GHz.
Recommendations for 2nd round:
Capture agreement in WF.


Issue 2-2-2: Test model data length
Tentative agreements:
GTW agreement on Aug 17: Agreement: Proposal 2 agreed ([80 slot])
Proposal 2: Focus on using a fixed number of slots for EVM measurement time length and test model data length and select the number of slots to ensure a good trade-off between the test time and MU for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz. 

Recommendations for 2nd round:
Capture agreement in WF.

Issue 2-2-3: TDD pattern
All companies agree Proposal 1, but 60 kHz SCS spacing should be removed as it is not supported in FR2-2.
Tentative agreements:
Proposal 1: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Field name
	Value
	 
	 
	 

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4



Recommendations for 2nd round:
Capture agreement in WF without 60 kHz SCS.


	Sub-topic #2-3 General measurement environment/
chamber
	Issue 2-3-1: 
Background:
Tentative agreements:
GTW agreement Aug 17: Agreement: Proposal 1 agreed; FFS any update needed or not in TS 38.141-2 Annex and/or TR 37.941
Proposal 1: The suitability of each OTA chamber (Far field anechoic chamber, CATR, Near field chamber, PWS, etc.) for each test in the frequency range between 52.6GHz and 71GHz should be studied and confirmed by TE vendors, or the list of OTA chamber should be updated for each BS type 2-O transmitter test in the frequency range between 52.6GHz and 71GHz.

Recommendations for 2nd round:
Capture agreement in WF, discuss further if necessary

	Sub-topic #2-4 Link budget inside chamber
	Issue 2-4-1: Path loss
Tentative agreements:
GTW agreement on Aug 17: Agreement: Further discuss the suitable pathloss values for FR2-2 testing. TE vendors’ feedback is encouraged.
Recommendations for 2nd round:
Follow GTW agreement


	Sub-topic #2-5 Link budget inside chamber
	Issue 2-5-1: General aspects
Tentative agreements:
All companies agree both proposals:
Proposal 1: The measurement capabilities resulting from different TE implementations should be studied and provided by TE vendors to decide the achievable and satisfactory measurement performance for BS type 2-O transmitter testing in the frequency range between 52.6GHz and 71GHz
Proposal 2: Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed to include TR 37.941
Recommendations for 2nd round:
Capture agreement in WF.

Issue 2-5-2: Additional components
Tentative agreements:
GTW agreement on Aug 17: 
Use of LNA if applicable should be in MU budget for FR2-2 except Tx off power measurement.
FFS whether mixer can be considered for some of test cases if applicable 

Also companies agree with the general principle: As a general principle, if a component if needed, it should be taken into account in MU budget.
Recommendations for 2nd round:
Capture agreement in WF, discuss further if necessary 

Issue 2-5-3: Measurement system calibration
Candidate options:
· Proposal 1: Add intermediate calibration stage of spectrum analyser absolute power accuracy for DL EIRP measurement, with the intension to break the trend with very large measurement uncertainties for high frequencies.
· Proposal 2: For test system measurement uncertainty, extend measurement procedures to enable for test setups to break the trend where measurement uncertainty grows rapidly as function of frequency
· Proposal 3: Introduce external mixer stage test setup and corresponding calibration procedures for receiver requirements and out-of-band requirements to improve measurement uncertainty. (moderator: focus on calibration, need for components discussed in previous issue)
· Proposal 4: Use of power sensor/meter for signal leveling should not be mandated for test system setup because limited condition for use of sensor.
Recommendations for 2nd round:
Discuss further in the WF 

Issue 2-5-4: Measurement uncertainty contributions
Candidate options:
For equipment MU number up to 80 GHz, use numbers used in budget for UE as starting point. These are;
-	Network analyzer, 1 sigma number from 40.8 GHz to 80 GHz is 0.85

Based on TR 37.941
Network analyzer, 1 sigma number up to 60 GHz is 0.3 dB

Recommendations for 2nd round:
Discuss further in the WF.


	Sub-topic #2-6 Upper and lower frequency limits
	Issue 2-6-1: Upper and lower frequency limits
Tentative agreements:
GTW agreement on Aug 17: 
Proposal 2 agreed: Proposal 2: Align the maximum limit frequency point for RX with that for TX.
Max limit frequency point: [142] GHz 

Recommendations for 2nd round:
Capture agreements in WF.



	Sub-topic #2-7 Measurement frequency step size
	Issue 2-7-1: Interferer signal step size for OOB blocking
Tentative agreements:
GTW agreement on Aug 17: 
Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz range
Recommendations for 2nd round:
Capture agreement in WF.


	Sub-topic #2-8 Tx OFF measurement
	Issue 2-8-1: Antenna gain during OFF period
Tentative agreements:
All companies agree: Proposal 1: For FR2-2 Tx off power measurement, as it was agreed for FR2-1, assume On antenna gain used for Off period gain and use EIRP rather TRP for measurement.

Recommendations for 2nd round:
Capture agreement in WF.



	Sub-topic #2-9 OOB blocking feasibility
	Issue 2-9-1: OOB blocking feasibility
Tentative agreements:
GTW agreement on Aug 17: Further consideration required for the OOB blocking test feasibility.

Recommendations for 2nd round:
Capture agreement in WF, discuss further if possible.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2212463
	Not pursued / postponed to future meeting

	R4-2212464
	Not pursued / postponed to future meeting



Discussion on 2nd round (if applicable)
Second round discussion to take place in WFs, moderator will copy relevant comments to the summary document.
No comments were provided to R4-2214374, WF on FR2-2 BS conformance testing.

Discussion in R4-2214373 WF on FR2-2 BS test environments:
Comments were provided on “Use of power sensor/meter for RF power measurement should not be mandated for  all test requirements and related test setups.
	Keysight
	Changed RF power measurement to signal leveling.

	Ericsson
	We do not agree to this statement. Power meters are used to improve absolute power accuracy. For some requirements (like EIRP and EIS where absolute power is of interest) the use of power meter is required. Before we exclude power meters we need to show the technical background and feasibility. We suggest to further look into the possibility to use power meters to improve MU as suggested in bullet i and ii. 
If we agree to iv as Keysight suggest, that would exclude the possibility to use power meters to calibrate the spectrum analyzer. Hence the bullets contradict. 
The word “leveling” sound for me something related to building construction not RF measurements, but I can be wrong.
For requirements related to absolute power level and FR2-2 we suggest to use a power meter to improve measurement uncertainty. For other requirements the power meter is not used (not mandatory). That’s the reason for the work “all” here.

	Nokia
	I changed this as FFS in the bullet heading as we currently have no conclusion whether this should be considered.

	Keysight
	To Ericsson: Please keep original test here. I don’t think this against above (I, ii). Also no need to add “all”
Thank you for comment and suggestion, as Man suggests let’s leave this as FFS for this meeting. 


	Huawei
	Ok to keep this open and study further. It may be beneficial to set a deadline by the next meeting to take related decision and progress in related MU aspects.







Topic #3: BS demod OTA test methodology
This topic covers Tdocs submitted to core requirement agenda items. Two draft CRs as well as two documents for discussion. Only topic needing further agreements outside the CRs is FRCs and therefore only one sub-topic is needed.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2213927
	Keysight Technologies UK Ltd
	 
Observation: 
· Based on rough link budget calculation, there seems some cases need power amplifier to add more power from signal generator. This needs more careful estimation including all other necessary components and loss.
· Power sensor/meter can possibly be used for leveling signal generator or up converter output when it meets necessary condition of power sensor use. Otherwise, it’s just add complexity to system.
· Regarding with demod link budget estimation, expected power level seem too high then power amplifier required. For use of power amplifier, expected output level should below max power limit of amplifier.
· For out of band blocking source, it’s possible to see there is not enough power from generator/amplifier depending on test setup.
 
Proposal
· For MU budget table for Rx testing. MU term of up converter (mixer) and additional power amplifier should be added. 
· Use of power sensor/meter for signal leveling should not be mandated for test system setup because limited condition for use of sensor.
· For demod setup, consider using 15dB margin for lowering AWGN level. This reduces risk of not finding appropriate amplifier.
· For out of band blocking, further consider feasibility.


	R4-2212674 
	Nokia, Nokia Shanghai Bell 
	 
Proposal 2: RAN4 to define demodulation requirements for FR2-2 including opportunity for AWGN_offset reduction as specified for FR2-1.  
  
 



Open issues summary
Sub-topic 3-1: AWGN offset
Open issues and candidate options before e-meeting:
Issue 3-1: AWGN offset
New proposals in this meeting are provided below
· Proposals
· Proposal 1: RAN4 to define demodulation requirements for FR2-2 including opportunity for AWGN_offset reduction as specified for FR2-1
· Proposal 2: For demod setup, consider using 15dB margin for lowering AWGN level. This reduces risk of not finding appropriate amplifier.
· Recommended WF
· TBA
Companies views’ collection for 1st round:
	Company
	Comments

	Qualcomm
	Ok with proposal 1. For proposal 2, it is not clear on what basis was the 15 dB AWGN level margin was selected. The papers says that it is selected to make test system to meet requirement, is this the 20 dB SNR or something else? It is not clear form Table 1 in R4-2213927.

	Ericsson
	We have a slight preference towards proposal 2. This would give needed margins with respect to selection of power amplifier.

	Nokia
	Propose proposal 1.
Ok with proposal 2. Using lower AWGN-offset shall be allowed as already done in FR2-1.

	Keysight
	For answering Qualcomm question and adding some more on proposal 2 (which is from us), reason of 15dB is actually the same reasoning as Proposal 1, which has been agreed for FR2-1 to possibly lower AWGN level up to 15dB.  
I believe both proposals are actually the same, so OK with both Proposal 1 and 2.

	Moderator
	GTW agreement on Aug 17:
RAN4 to define demodulation requirements for FR2-2 including opportunity for AWGN_offset reduction as specified for FR2-1
- AWGN_offset = [0-15] dB
Demodulation requirements can be proceeded based on the agreements from RF session.



CRs/TPs comments collection
No TP or CR submitted.
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.

	Sub-topic
	Status summary 

	Sub-topic #3-1: BS demod OTA test methodology
	Issue 3-1: AWGN offset
Tentative agreements:
GTW agreement on Aug 17:
RAN4 to define demodulation requirements for FR2-2 including opportunity for AWGN_offset reduction as specified for FR2-1
- AWGN_offset = [0-15] dB
Demodulation requirements can be proceeded based on the agreements from RF session.
Recommendations for 2nd round:
Capture agreement in WF, discuss further if needed




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. 
No TP/CR submitted.
Discussion on 2nd round (if applicable)
Second round discussion to take place in WFs, moderator will copy relevant comments to the summary document.
See section 2.4

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

	
	WF on FR2-2 BS test environments
	Ericsson
	Cover sub-topic 2-3, 2-4, 2-5

	
	WF on FR2-2 BS conformance testing 
	Nokia, Nokia Shanghai Bell
	Cover sub-topic 2-1, 2-2, 2-6, 2-7, 2-8, 2-9, 3-1



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2211806
	
	Draft CR to TS 38.104 on correction of TAE requirements
	Nokia, Nokia Shanghai Bell
	 Agreeable
	 

	R4-2211644
	
	Discussion on the BS RX RF requirements for 52.6-71GHz
	CATT
	 Noted
	 

	R4-2211807
	
	Proposals on finalizing BS receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	 Noted
	 

	R4-2211808
	
	Draft CR to TS 38.104 on finalization of ICS interfering signal RB
	Nokia, Nokia Shanghai Bell
	 Agreeable
	 

	R4-2211645
	
	Discussion on general part of conformance requirements for 52.6-71GHz
	CATT
	 Noted
	 

	R4-2212465
	
	On general aspects relevant for conformance testing up to 71 GHz
	Ericsson
	 Noted
	 

	R4-2212846
	
	Measurement uncertainty considerations for NR in 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	 Noted
	 

	R4-2213702
	
	Further discussion on BS conformance testing for 52.6-71GHz
	ZTE Corporation
	 Noted
	 

	R4-2211646
	
	Discussion on the BS transmitter conformance testing for 52.6-71GHz
	CATT
	 Noted
	 

	R4-2211809
	
	Proposals on BS transmitter conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	 Noted
	 

	R4-2212461
	
	On transmitter test requirement level derivation for FR2-2
	Ericsson
	 Noted
	 

	R4-2212463
	
	Draft CR to 38.141-2: Addition of FR2-2 transmitter support in clause 6
	Ericsson
	Not pursued / postponed to future meeting
	 

	R4-2213925
	
	about FR2-2 BS conformance test system, Tx system link budget
	Keysight Technologies UK Ltd
	 Noted
	 

	R4-2211647
	
	Discussion on the BS receiver conformance testing for 52.6-71GHz
	CATT
	 Noted
	 

	R4-2211810
	
	Proposals on BS receiver conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	 Noted
	 

	R4-2212462
	
	On receiver test requirement level derivation for FR2-2
	Ericsson
	 Noted
	 

	R4-2212464
	
	Draft CR to 38.141-2: Addition of FR2-2 receiver support in caluse 7
	Ericsson
	Not pursued / postponed to future meeting
	 

	R4-2213927
	
	about FR2-2 BS conformance test system, Rx test link budget
	Keysight Technologies UK Ltd
	 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

	R4-2214373
	
	WF on FR2-2 BS test environments 

	Ericsson
	Agreeable
	

	R4-2214374
	
	WF on FR2-2 BS conformance testing
	Nokia, Nokia Shanghai Bell
	Agreeable
	


A new Tdoc for email approval should be still allocated for big CR to include draft CRs agreed in 1st round.

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
