3GPP TSG-RAN WG4 Meeting # 108														R4-2314238
Toulouse, France, August 21 – August 25, 2023

Agenda item:			5.2.6.1, 5.2.6.2
Source:	Moderator (Huawei)
Title:	Topic summary for [108][302] NR_ext_to_71GHz_BSRF_Maintenance
Document for:	Information
Introduction
This summary covers contributions submitted to agenda items 5.2.6.1 and 5.2.6.2 on the remaining aspects of the FR2-2 MU budget open issues, and related CRs to TS 38.141-2, as well as to the TR 37.941.
Topic #1: MU budget
In this section we capture open issues on the FR2-2 MU budget. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2313453 (revision of R4-2311660)
	Nokia, Nokia Shanghai Bell
	Proposal 1: To merge C1-7 and C1-7_mixer rows for in-band measurement.
Proposal 2: To use 2.0 dB for C1-7 for in-band measurement of 52.6 < f < 71GHz.
Proposal 3: To use 2.0 dB for the missing MU value for the range 60 < f ≤ 71 GHz in the C1-7 row for spurious emission measurements.
Proposal 4: Not to include additional LNA MU for low level requirements.
Proposal 5: Not to include additional LNA MU in the TX OFF requirement.
Proposal 6: To use EVM MU value of 1.0%.
Proposal 7: To use 2.0 dB for C1-7 and C1-8 for ACLR (and OBUE) requirements.
Proposal 8: To use 2.0 dB for C1-7 for OOB EX requirements.
Proposal 9: To apply the other MU agreed for OOB for 71-110GHz to 60-71GHz range to complete the CATR MU for OOB EM.
Proposal 10: To use 0.25 dB for the Switching uncertainty MU for in-band TRP requirement.

	R4-2313234
	Keysight Technologies UK Ltd
	Proposal-1a (for item 2-c-i, 2-c-ii); merge C1-7 and C-1-7_mixer then use 2.0 (1 sigma) as value. Also, add “mixer” in UID description as follows.
o	C1-7 RF power measurement equipment (e.g. spectrum analyzer, power meter, mixer) – low power (UEM, absolute ACLR)
•	Proposal -1b (for item 2-c-iii); For spurious emission measurement, value for “60 < f ≤ 71 GHz C1-7” is 2.0 (1 sigma), there is already agreed number.
•	Proposal -1b (for item 2-c); For spurious emission measurement, value for “C1-7” is 2.0, there is already agreed number.
Proposal - 2 (for item 4); LNA is necessary for ACLR/OBUE measurement because of link budget analysis with CATR chamber. 
Proposal –3 (for item 5); there is no need of LNA for Tx Off power measurement.
Proposal -4 (for item 6); EVM MU for FR2-2, 1.1%
Proposal -5a (for item 7); For inband TRP and ACLR- relative, in order to use reduced MU for power measurement equipment, calibration procedure described in this document should be used.
Proposal -5b (for item 7); For ACLR- relative, OK to use 0.98 as MU for power measurement equipment with calibration procedure described in this document.
Proposal -5c (for item 7); For ACLR- absolute, OBUE (and spurious emission), which requirement defines with measurement bandwidth, need to use spectrum analyzer MU for power measurement equipment MU. Reduced MU (with use of power sensor) as for inband TRP is not feasible for those measurement.
Proposal -6a (for item 8a); CATR should be capable for OOB EM.
Proposal -6b (for item 8b); For OOB EM total system MU calculation, use SA number which used in RC chamber for consistency which agreed in previous meeting, so that no discussion needed for mixer value. For LNA, we propose to use the same value as we previously discussed.
Proposal -6c (for item 8c); total test system MU for 60-71 GHz range for OOB EM is 4.7 with using C1-7 UID value
Proposal -7 (for item 9): Use already agreed value for frequency range of 40G~60G for f ~ 71 GHz, 0.25 (1-sigma) for switching MU
Proposal-8, for overall test system MU values, agree with numbers in Table 4 above
	Proposed Test system MU
 From CATR Tx MU calculation
	52.6 < f ≤ 71.0 GHz
	Note

	EIRP - Normal conditions
	3.0
	Confirmed already

	EIRP - Extreme conditions
	3.9
	Confirmed already

	Power dynamics
	0.4
	Confirmed already

	EVM (%)
	1.1
	Propose 1.1% rather [1.0]%

	Tx OFF
	5.6
	Propose to confirm value 5.6

	In-band TRP
	3.2
	Confirmed

	ACLR – absolute
	4.8
	Propose new value 4.8 rather [5.3]

	ACLR- relative
	5.1
	Propose new value 5.1 rather [5.2]

	OBUE
	4.8
	Propose new value 4.8 rather [5.3]

	OOB SE 60 < f ≤ 71 GHz
	4.7
	Confirm to remove []

	OOB SE 71 < f ≤ 110 GHz
	5.3
	Confirm 5.3 from last meeting

	OOB SE 110 < f ≤ 142 GHz
	5.9
	Confirm 5.9 from last meeting






Open issues summary
Sub-topic 1-1: C1-7 (RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR))
· Proposals (not mutually exclusive)
· Option 1: To merge C1-7 and C1-7_mixer rows for in-band measurement. (R4-2313453, Nokia)
· Option 2: To use 2.0 dB for C1-7 for in-band measurement of 52.6 < f < 71GHz. (R4-2313453, Nokia)
· Option 3: merge C1-7 and C-1-7_mixer then use 2.0 (1 sigma) as value. Also, add “mixer” in UID description as follows: C1-7 RF power measurement equipment (e.g. spectrum analyzer, power meter, mixer) – low power (UEM, absolute ACLR) (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF
· To merge C1-7 and C1-7_mixer rows for in-band measurement, with the updated UID description:
· C1-7 RF power measurement equipment (e.g. spectrum analyzer, power meter, mixer) – low power (UEM, absolute ACLR)
· C1-7 for 52.6 < f < 71GHz: 2.0 dB

Sub-topic 1-2: LNA MU
· Proposals 
· Option 1: Not to include additional LNA MU for low level requirements. (R4-2313453, Nokia)
· Option 2: LNA is necessary for ACLR/OBUE measurement because of link budget with CATR chamber (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: further discuss

Sub-topic 1-3: Switching uncertainty MU
· Proposals 
· Option 1: To use 0.25 dB for the Switching uncertainty MU for in-band TRP requirement. (R4-2313453, Nokia)
· Option 1: Use already agreed value for frequency range of 40G~60G for f ~ 71 GHz, 0.25 (1-sigma) (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: A2-11 (Switching uncertainty) for CATR inband TRP measurement; 52.6 < f < 71GHz: 0.25 dB
Sub-topic 1-4: Tx OFF requirement
· Proposals 
· Option 1: Not to include additional LNA MU in the TX OFF requirement. (R4-2313453, Nokia)
· Option 2: No need LNA for Tx Off power measurement. (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF:  No LNA for TX OFF MU budget. 

Sub-topic 1-5: EVM requirement
· Proposals 
· Option 1: To use EVM MU value of 1.0%. (R4-2313453, Nokia)
· Option 2: EVM MU for FR2-2, 1.1% (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: further discuss

Sub-topic 1-6: inband TRP requirement
· Proposals 
· Option 1: For inband TRP, in order to use reduced MU for power measurement equipment, calibration procedure described in this document should be used. (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: Option 1

Sub-topic 1-7: ACLR requirement
· Proposals (not mutually exclusive)
· [bookmark: _Hlk143181387]Option 1: To use 2.0 dB for C1-7 and C1-8 for ACLR requirements (R4-2313453, Nokia)
· Option 2: For ACLR- relative, in order to use reduced MU for power measurement equipment, calibration procedure described in this document should be used. (R4-2313234, Keysight Technologies UK Ltd)
· Option 3: For ACLR- relative, OK to use 0.98 as MU for power measurement equipment with calibration procedure described in this document. (R4-2313234, Keysight Technologies UK Ltd)
· Option 4: Reduced MU (with use of power sensor) as for inband TRP is not feasible for those measurement. (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: double-check if all Options are agreeable. 

Sub-topic 1-8: OBUE requirement
· Proposals (not mutually exclusive)
· Option 1: To use 2.0 dB for C1-7 and C1-8 for OBUE requirements (R4-2313453, Nokia)
· Option 2: For OBUE, which requirement defines with measurement bandwidth, need to use spectrum analyzer MU for power measurement equipment MU. Reduced MU (with use of power sensor) as for inband TRP is not feasible for those measurement. (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: double-check if all Options are agreeable.

Sub-topic 1-9: Spurious emissions requirement
· Proposals 
· Option 1: To use 2.0 dB for the missing MU value for the range 60 < f ≤ 71 GHz in the C1-7 row for spurious emission measurements. (R4-2313453, Nokia)
· Option 2: For spurious emission measurement, value for “60 < f ≤ 71 GHz C1-7” is 2.0 (1 sigma), there is already agreed number. (R4-2313234, Keysight Technologies UK Ltd)
· Option 3: For spurious emissions, which requirement defines with measurement bandwidth, need to use spectrum analyzer MU for power measurement equipment MU. Reduced MU (with use of power sensor) as for inband TRP is not feasible for those measurement. (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: C1-7 for 60 < f ≤ 71 GHz: 2.0 dB (1 sigma)
Sub-topic 1-10: OOB requirement
· Proposals 
· Option 1: To use 2.0 dB for C1-7 for OOB EX requirements. (R4-2313453, Nokia)
· Option 2: To apply the other MU agreed for OOB for 71-110GHz to 60-71GHz range to complete the CATR MU for OOB EM. (R4-2313453, Nokia)
· Option 3: CATR should be capable for OOB EM. (R4-2313234, Keysight Technologies UK Ltd)
· Option 4: For OOB EM total system MU calculation, use SA number which used in RC chamber for consistency which agreed in previous meeting, so that no discussion needed for mixer value. For LNA, we propose to use the same value as we previously discussed. (R4-2313234, Keysight Technologies UK Ltd)
· Option 5: Total test system MU for 60-71 GHz range for OOB EM is 4.48 with using C1-7 UID value (R4-2313234, Keysight Technologies UK Ltd)
· Recommended WF: Option 1 and 5. Further clarify Options 2, 4, 5 which require Excel spreadsheets verifications (offline). 
Sub-topic 1-11: Final MU values
· Proposals 
· Option 1: for overall test system MU values, agree with numbers in Table (R4-2313234, Keysight Technologies UK Ltd)
	Proposed Test system MU
 From CATR Tx MU calculation
	52.6 < f ≤ 71.0 GHz
	Note

	EIRP - Normal conditions
	3.0
	Confirmed already

	EIRP - Extreme conditions
	3.9
	Confirmed already

	Power dynamics
	0.4
	Confirmed already

	EVM (%)
	1.1
	Propose 1.1% rather [1.0]%

	Tx OFF
	5.6
	Propose to confirm value 5.6

	In-band TRP
	3.2
	Confirmed

	ACLR – absolute
	4.8
	Propose new value 4.8 rather [5.3]

	ACLR- relative
	5.1
	Propose new value 5.1 rather [5.2]

	OBUE
	4.8
	Propose new value 4.8 rather [5.3]

	OOB SE 60 < f ≤ 71 GHz
	4.7
	Confirm to remove []

	OOB SE 71 < f ≤ 110 GHz
	5.3
	Confirm 5.3 from last meeting

	OOB SE 110 < f ≤ 142 GHz
	5.9
	Confirm 5.9 from last meeting













· Option 2: for overall test system MU values, agree with numbers in spreadsheet contained in R4-2313453 (Nokia) 
· Recommended WF: All options require Excel spreadsheets verifications (offline), and alignment with the TR calculations.

Topic #2: CRs to TS 38.141-2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312373 / R4-2312374
	Ericsson
	CR to TS 38.141-2: Correction of MU for ACLR, OBUE and Spurious emission for NR operation up to 71 GHz in Subclause 4.1.2.2, 4.1.2.3, 6.7.3.5.2, 6.7.4.5.2 and Annex C.1

	R4-2311661 / R4-2311662
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-2 on completion of measurement uncertainties for extending current NR operation to 71GHz
Moderator: updated sections: 4.1.2.2, 4.1.2.3, 6.7.3.5.2, 6.7.4.5.2.2, 6.7.4.5.2.3, C.1

	R4-2313236 / R4-2313559
	Keysight Technologies UK Ltd
	CR to 38.141-2: 71 GHz Extension BS conformance test MU update R17
Moderator: updated sections: 4.1.2, 6.6.3.5.2, 6.7.3.5.2, 6.7.4.5.2, C.1

	R4-2311709 / R4-2311710
	NEC
	CR to 38.141-2: Measurement uncertainty for OBW in FR2-2 (Rel-17)
OBW MU: Keep 600 kHz MU for BW of 400 MHz or smaller. Specify 2400 kHz MU for BW of 800 MHz or larger.



 Open issues summary
[bookmark: _GoBack]Topic #3: CRs to TR 37.941
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2312370
	Ericsson
	CR to TR 37.941: Addition of technical background related to additional power level calibration in subclause 7.3.1, 8.3 and 8.8

	R4-2312371
	Ericsson
	CR to TR 37.941: Addition of FR2-2 MU evaluation for EIRP measured in CATR in subclause 9.2 and 9.3

	R4-2312372
	Ericsson
	CR to TR 37.941: Addition of FR2-2 MU evaluation for TRP in RC in subclause 11.2, 11.3, 11.4 and 12.2

	R4-2313235
	Keysight Technologies UK Ltd
	CR to 37.941: 71 GHz Extension BS conformance test MU update

	R4-2313810 / R4-2313811
	Huawei, HiSilicon
	CR to TR 37.941: implementation of FR2-2 MU and TT derivations, Rel-17
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