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Introduction
The scope of this topic summary is BS RF maintenance agenda items. Topics are divided according to the agenda:
Up to Rel-16 maintenance:
1. BS RF requirements and BS conformance testing	(4.2)
Rel-17 maintenance:
2. NR Repeater	(5.2.1)
3. NTN: System parameters, SAN RF requirements & conformance	(5.2.8.1, 5.2.8.2)
4. Extending current NR operation to 71GHz: BS RF requirements & conformance	(5.2.9.2, 5.2.9.3)
5. Other NR/LTE WIs: BS RF requirements	(5.2.10.1)

Topic #1: BS RF requirements and BS conformance testing (up to Rel-16) (4.2)
Companies’ contributions summary
Submitted CRs (Cat A CRs not listed)
	T-doc number
	Company
	Title / Summary of change

	R4-2307367
	CATT
	CR for TS 38.141-1, Add sweep time for true RMS detection mode for receiver spurious emissions
Summary of change:	
Add sweep time for true RMS detection mode for receiver spurious emssion in sub-clause 7.6.4.2.

	R4-2307376
	CATT
	CR for TS 38.174, Correction on OTA IAB output power etc.
Summary of change:	
1) Change “24 dBm + 10log(NTXU,counted)” to “+ 33dBm” in Table 9.3.1-2.
2) Change “IAB-DU type 1-O” to “IAB-DU type 2-O” in sub-clauses 9.5.2.3 and 9.5.2.5.
3) Remove “and clause 9.7.5.2.5” in sub-clause 9.8.2.
4) Change title of sub-clause 10.3.3.1 from “Minimum requirement for IAB-MT type 1-O” to “General”.

	R4-2307770
	Huawei, HiSilicon
	CR to 37.104: Clarification on the OBUE limites when narrow carrier adjacent to the sub block edge
Summary of change:	
It is clarified that the specific requirement applied When narrow carrier adjacent to the sub block edge.

	R4-2307773
	Huawei, HiSilicon
	CR to 37.141: Clarification on the OBUE limites when narrow carrier adjacent to the sub block edge

	R4-2307776
	Huawei, HiSilicon
	CR to 37.105: Clarification on the OBUE limites when narrow carrier adjacent to the sub block edge

	R4-2307779
	Huawei, HiSilicon
	CR to 37.145-1: Clarification on the OBUE limites when narrow carrier adjacent to the sub block edge

	R4-2307782
	Huawei, HiSilicon
	CR to 37.145-2: Clarification on the OBUE limites when narrow carrier adjacent to the sub block edge

	R4-2307785
	Huawei, HiSilicon
	CR to 36.141: Receiver spurious emissions
Summary of change:	
Add the same sentence from 38.141-1 to clarify that the transmitter is OFF for the TDD case.

	R4-2307788
	Huawei, HiSilicon
	CR to 37.141: Receiver spurious emissions

	R4-2307791
	Huawei, HiSilicon
	CR to 37.145-1: Receiver spurious emissions

	R4-2308490
	Huawei, Hisilicon
	CR for TS 36104  Operating band unwanted emissions for Single RAT multi-band BS
Summary of change:	
Add a note：for BS supporting multi-band operation, either this limit or -16dBm/100kHz with correspondingly adjusted f_offset shall apply for this frequency offset range for operating bands <1GHz

	R4-2308491
	Huawei, Hisilicon
	Draft CR for 36.141 Operating band unwanted emissions for Single RAT multi-band BS

	R4-2308492
	Huawei, Hisilicon
	CR for TS 38.104: Operating band unwanted emissions for Single RAT multi-band BS

	R4-2308493
	Huawei, Hisilicon
	CR for TS 38.141-1: Operating band unwanted emissions for Single RAT multi-band BS

	R4-2308996
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-1 on corrections of Wide Area BS Category B operating band unwanted emission limits
Summary of change:	
Correct the clauses references for the Wide Area BS Category B operating band unwanted emission limits.

	R4-2309471
	ROHDE & SCHWARZ
	Update to table format for enabling automated data scraping [CR to 38.104]
Summary of change:	
Moving up the SCS outside the ream of BS channel bandwith is the only change needed

	R4-2309607
	Ericsson
	CR to 38.104: Correction to ACLR and CACLR requirement
Summary of change:	
The text reference for BS channel bandwidth in ACLR and CACLR tables for non-contiguous spectrum is changed to “BS channel bandwidth of carrier transmitted below or above the sub-block edge or Base Station RF Bandwidth edge” (FR1) and to “BS channel bandwidth of carrier transmitted below or above the sub-block edge” (FR2).

	R4-2309611
	Ericsson
	CR to 38.141-1: Correction to ACLR and CACLR requirement

	R4-2309615
	Ericsson
	CR to 38.141-2: Correction to ACLR and CACLR requirement

	R4-2309642
	Huawei, HiSilicon
	CR to TR 37.941: correction of n259-related frequency range for MU of the EIRP test requirement, Rel-16
Summary of change:	
-	Correction of the upper edge of band n259 in table 9.3.4-2.



Open issues summary
N/A

Topic #2: NR Repeater (Rel-17) (5.2.1)
Companies’ contributions summary
Submitted CRs (Cat A CRs not listed)
	T-doc number
	Company
	Title / Summary of change

	R4-2307371
	CATT
	CR for TS 38.106, Correction on EIRP accuracy for repeater type 2-O
Summary of change:	
1) Change EIRP accuracy in normal conditions from 2dB to 3.4dB according to EIRP accuracy for BS type 2-O.
2) Change EIRP accuracy in extreme conditions from 2.5dB to 4.5dB according to EIRP accuracy for BS type 2-O.

	R4-2307373
	CATT
	CR for TS 38.115-1, Add manufacturer declarations for test configurations and RF channels
Summary of change:	
1) Add Repeater RF Bandwidth terms in sub-clause 3.1.
2) Add Maximum passband Bandwidth identifier (D.18) and Maximum repeater RF Bandwidth for multi-band operation declaration identifier (D.19) in Table 4.6-1.
3) Change Maximum passband Bandwidth identifier from D.11 to D.18 in sub-clause 4.7.
4) Change Maximum repeater RF Bandwidth for multi-band operation declaration identifier from D.12 to D.19 in sub-clause 4.7.
5) Change “BS” to “Repeater” in Table 4.8.4-1.
6) Remove Occupied bandwidth and CA related content in sub-clause 4.9.1.

	R4-2307375
	CATT
	CR for TS 38.115-2, Add manufacturer declarations for test configurations and RF channels
Summary of change:
1) Add Repeater RF Bandwidth terms in sub-clause 3.1.
2) Add Maximum passband Bandwidth identifier (D.27) in Table 4.6-1.
3) Change Maximum passband Bandwidth identifier from D.11 to D.27 in sub-clause 4.7.
4) Remove Occupied bandwidth and CA related content in sub-clause 4.9.1.
5) Remove multi-band operation related content in sub-clause 4.9.1.

	R4-2307488
	NEC
	CR to 38.106: Corrections on repeater OTA output power requirements (Rel-17)
Summary of change:	
Minimum requirements for OTA output power (EIRP) were corrected to be same as those for BS type 2-O.

	R4-2307490
	NEC
	CR to 38.115-2: Corrections on repeater output power requirements
Summary of change:	
Frequency range, clause number, and note number were corrected.

	R4-2307491
	NEC
	CR to 38.115-1: Corrections on repeater transient period requirements (Rel-17)
Summary of change:	
Corrected the reference to the repeater core specification.

	R4-2308610
	Nokia, Nokia Shanghai Bell
	CR to TS 38.115-1: Addition of missing bands for repeater co-existence and co-location requirements
Summary of change:	
-	Addition of band n67 and band n100 for repeater co-existence reuqirements with other systems
-	Addition of band n100 for repeater co-location

	R4-2308616
	Nokia, Nokia Shanghai Bell
	CR to TS 38.115-2: Clarifcations for repeater test models
Summary of change:	
1) Corrected list of requirements for test model RUL-FR2-TM1.1
2) Editorial correction of RUL-FR2-TM2
3) Corrected list of requirements for test model RUL-FR2-TM2a
4) Editorial correction of RUL-FR2-TM3.1a

	R4-2308617
	Nokia, Nokia Shanghai Bell
	CR to TS 38.115-1: Clarifcations for repeater test models
Summary of change:
1) Corrected list of requirements for test model RUL-FR1-TM1.1
2) Corrected list of requirements for test model RUL-FR1-TM2
3) Corrected list of requirements for test model RUL-FR1-TM2a
4) Corrected list of requirements for test model RUL-FR1-TM3.1
5) Corrected list of requirements for test model RUL-FR1-TM3.1a



Open issues summary
N/A
Topic #3: NTN: System parameters, SAN RF requirements & conformance	(Rel-17) (5.2.8.1, 5.2.8.2)
Companies’ contributions summary
Discussion papers
	T-doc number
	Company
	Title

	R4-2309722
	THALES
	Proposal for Extension to 30 MHz Channel Bandwidth for NR NTN FR1
(Discussion paper)



Submitted CRs (Cat A CRs not listed)
	T-doc number
	Company
	Title / Summary of change

	R4-2307379
	CATT
	CR for TR 38.863, Correction on interfering signal RMS field-strength for OTA out-of-band blocking
1) Change maximum EIRP of SpaceOps (Space Operations) TC (TeleCommand) stations 80dBW to 80dBm in sub-clause 7.3.3.2.4.1.
2) Change maximum EIRP of SpaceOps (Space Operations) TC (TeleCommand) stations 80dBW to 80dBm in sub-clause 7.3.3.3.5.2.1.
3) Change 0.091 V/m to 0.0029V/m

	R4-2307380
	CATT
	CR for TS 38.108, Correction on out-of-band emissions
Summary of change:
1) Add an explanation “with whole transceiver unit array of SAN” to definition of SAN transponder in sub-clause 3.1.
2) Add an explanation for necessary bandwidth in sub-clause 6.6.4.1.
3) Add an explanation for BWChannel.
4) Change BWSAN in note1 for PSDChannel equation in Table 6.6.4.2-1 to BWChannel.

	R4-2309653
	Ericsson
	CR to TS 38.181: Introduction of testing under extreme test environment
Summary of change:	
Introduce requirement formulation for testing under extreme test environment
Editorial changes

	R4-2309654
	Ericsson
	CR to TS 38.181: Introduction of testing under extreme test environment - OTA
Summary of change:	
Introduce requirement formulation for testing under extreme test environment
Replaced “satellite” with “SAN” .

	R4-2309729
	Thales
	Corrections to SAN TS 38.108
Summary of change:	
Correct symbols, correct definitions.

	R4-2309731
	Thales
	Corrections to SAN TS 38.181
Summary of change:	
Correct definitions, correct references.



Open issues summary
N/A
Topic #4: Extending current NR operation to 71GHz: BS RF requirements & conformance (Rel-17) (5.2.9.2, 5.2.9.3)
Companies’ contributions summary
Approval papers
	T-doc number
	Company
	Title / Proposals / Observations

	R4-2307223
	Nokia, Nokia Shanghai Bell
	Proposals on measurement uncertainties of BS OTA transmitter requirements for extending current NR operation to 71 GHz
Proposal 1: To use 0.9 dB for UID C1-1 for in-band TRP for BS output power.
Proposal 2: To use 0.9 dB for UID C1-7 and UID C1-8 for ACLR.
Proposal 3: To use 0.9 dB for UID C1-7 for OBUE.
Proposal 4: To use 0.9 dB for UID C1-7 for spurious emission for 71 to 110 GHz and 110 to 142 GHz.
Proposal 5: Not to use 1.5 dB additional LNA MU UID for low level requirements.
Proposal 6: To take the maximum total MU value of the two methods (CATR and RC) for the final OOB EM total MU.
Proposal 7: To use 0.4 for UID A2-5a, 0.51 for UID A2-5b.
Proposal 8: To use EVM MU value of 1.0%.
(CR in R4-2307221)

	R4-2307696
	Ericsson
	Final touch on remaining open issues related to FR2-2 conformance testing
Proposal 1: For FR2-2 MU evaluation use SA MU of 2.00 dB for 71<f<110 GHz and 2.30 dB for 110<f<142 GHz and for PM MU use 1.50 dB for 71<f<110 GHz.
Proposal 2: For RC, adopt the described additional absolute power calibration for TRP BS output power MU evaluation. 
Proposal 3: Adopt MU evaluation for BS output power measured in RC according to Table 2.1.3-1 (Expanded uncertainty of 2.93 dB). 
Proposal 4: Adopt MU evaluation for ACLR and OBUE measured in RC according to Table 2.2-1 (Expanded uncertainty of 4.50 dB). 
Proposal 5: Adopt MU evaluation for transmitter spurious emission measured in RC according to Table 2.3-1 (Expanded uncertainty of 5.35 dB for 71<f<110 GHz) and Table 2.3-2 (Expanded uncertainty of 5.89 dB for 110<f<142 GHz). 
Proposal 6: No UID is required for additional LNA.
Proposal 7: To allow for using multiple test methods for a specific requirement, set TT based on maximum MU.
Proposal 8: Use EVM MU of 1.0 % for spectrum/signal analyzer.
(CR in R4-2307697)

	R4-2309098
	Keysight Technologies UK Ltd
	FR2-2 BS conformance, about Test Model text clarification
Proposal, we propose Definition A, which maintain Phy definition from TS38.211 for test model, not to create test model specific Phy. 80 slot repetition is for payload data only, and clarification to add on PDCCH and PDSCH.
(CR in R4-2309099)

	R4-2309101
	Keysight Technologies UK Ltd, Murata Manufacturing Co Ltd.
	FR2-2 LNA MU update for BS conformance testing
Observation-1
· Amplifier gain is sensitive to temperature change and measurement takes long time. Practical measurement point of view, it should be assumed some level of temperature variation on amplifier.

Proposal-1
· It is reasonable to assume ±10℃ temperature variation on amplifier, then use this for calculating LNA MU values.
Proposal-2
· Proposed LNA MU values (1 sigma) are 
· @71 GHz, ±0.34 dB 
· 71G ~ 110 GHz, ±0.51 dB
· 110G ~142 GHz, ±0.51 dB
(CR in R4-2309103)

	R4-2309102
	Keysight Technologies UK Ltd
	FR2-2 TE MU and various update for BS conformance testing
•	Proposal-1, UID C1-1 term for in-band TRP is 2.00 (1-sigma) 
•	Proposal-2, UID C1-7 and C1-8 for ACLR absolute and relative, both are 2.26 (1-sigma) rather 2.36
•	Proposal-3, UID C1-7 for OBUE is 2.26 (1-sigma) 
•	Proposal-4, UID C1-7 for spurious emission for frequency 71 G ~ 110 G is 2.26 and for 110 G ~ 142 G is 2.38
•	Proposal-5a, Yes, LNA is required because of link budget. LNA MU needs to be added to MU budget for TxOff, ACLR, OBUE and spurious measurement.
•	Proposal-5b, Take LNA MU value proposed in our other contribution [3] (R4-2309101)
•	Proposal-6, For OOB EM MU, take larger number from CATR or Reverb Chamber, currently two numbers are shown as FFS. Previously, number from CATR is taken because CATR considered as provider of larger value. 
•	Proposal-7, For mismatch value, A2-5a as 0.4 and A2-5b as 0.40 for frequency up to 110 GHz. For 110 GHz to 142 GHz, use 0.51 for both A2-5a and A2-5b.
•	Proposal-8, EVM MU for FR2-2, we propose 1.1%. 0.1% increase from existing number for FR2-1.
•	Propose calculated test system MU values in Table 3 and 4 above
(CR in R4-2309104)

	R4-2309631
	Huawei, HiSilicon
	FR2 TX Excel spreadsheet update for TR 37.941
Proposal 1: Approve the attached TX MU spreadsheet capturing FR2-2 MU budget calculations updates, as baseline for TR 37.941 update.
(CRs in R4-2309633, R4-2309635)

	R4-2309632
	Huawei, HiSilicon
	FR2 RX Excel spreadsheet update for TR 37.941
Proposal 1: Approve the attached RX MU spreadsheet capturing FR2-2 MU budget calculations updates, as baseline for TR 37.941 update.
(CRs in R4-2309634, R4-2309637)




Submitted CRs (Cat A CRs not listed)
	T-doc number
	Company
	Title / Summary of change

	R4-2307221
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-2 on completion of measurement uncertainties for extending current NR operation to 71GHz
Summary of change:	
Complete measurement uncertainties for extending current NR operation to 71GHz.

	R4-2307387
	CATT
	Draft CR for 37.941, On FR2-2 RX directional requirements in clauses 10.1-10.5 and respective MU and TT summary
Summary of change:	
1) Add Expanded uncertainty (dB) for the OTA sensitivity for 52.6 GHz < f ≤ 71 GHz in Table 10.2.7-2.
2) Add Test Tolerance values for the OTA sensitivity for 52.6 GHz < f ≤ 71 GHz in Table 10.2.8-2.
3) Add MU for adjacent channel selectivity, in-band blocking, in-channel selectivity for 52.6 GHz < f ≤ 71 GHz in Table 10.5.4-4.
4) Add Maximum OTA Test System uncertainty for OTA reference sensitivity level, OTA adjacent channel selectivity, and OTA in-band blocking (General) for 52.6 GHz < f ≤ 71 GHz in Table 17-4.
5) Add Test Tolerance values derivation for OTA reference sensitivity level for 52.6 GHz < f ≤ 71 GHz in Table 18-4.

	R4-2307697
	Ericsson
	CR to 37.941: Addition of technical background information for EIRP and EIS
Summary of change:	
The additions in this CR:
1. In subclause 7.3.1, addition of description related to usage of up/down converters within FR2.
2. In subclause 8.3, addition of new section in subclause 8.3.1 for additional absolute power level calibration.
3. In subclause 9.2.3.4, addition of table with CATR MU for EIRP in table 9.2.3.4-3.
4. In subclause 9.2.7, addition of table column for FR2-2 in table 9.2.7-2.
5. In subclause 9.2.8, addition of table column for FR2-2 in table 9.2.8-2.
6. In subclause 9.3.3.4, addition of table for extreme condition CATR MU for EIRP in table 9.3.3.4-2.
7. In sub-clause 10.2.3, addition of table for CATR MU for EIS in table 10.2.3.4-2.
8. In sub-clause 10.2.7, addition of table column for FR2-2 in table 10.2.7-2
9. In sub-clause 10.2.8, addition of table column for FR2-2 in table 10.2.8-2.

	R4-2307698
	Ericsson
	CR to TR 37.941: Improvement of BS output power, ACLR, OBUE and Spurious emission MU for RC in subclause 8.8, 11.2.5, 11.3.5, 11.4.5, 12.2.4 and 12.2.5
Summary of change:	
1. An new section (8.8) is created to describe the additional power level calibration procedure. 
2. In subclause 11.2.5, addition of RC MU evaluation BS output power
3. In subclause 11.3.5, addition of RC MU evaluation for ACLR
4. In subclause 11.4.5, addition of RC MU evaluation for OBUE
5. In subclause 12.2.4, addition of RC MU evaluation for spurious emissions
6. In subclause 12.2.5, addition of MU values for RC

	R4-2307699
	Ericsson
	CR to TS 38.141-2: Clean-up of FR2-2 in Clause 4, 6, 7 and Annex C
Summary of change:	
1. In sub-clause 4.1.2.2, clean up and [] removal and MU values for ACLR, OBUE is updated. For spurious emission, FFS is replaced with values 
2. In sub-clause 4.1.2.3, clean up and [] removal. 
3. In sub-clause 6.3.5.2, BS output power requirements is updated.
4. In sub-clause 6.7.3.5.2, ACLR requirement is updated. 
5. In sub-clasue 6.7.4.5.2, OBUE requirement is updated.
6. In sub-clause 7.3.5.3, OTA reference sensitivity [] removed..
7. In sub-clause 7.5.1.5.3, the table structure is updated. The orignal table format is broken.  
8. In sub-clause 7.9.5.2, ICS requirement [] removed.
9. In Annex C, TT values are updated and [] removed.

	R4-2309035
	Nokia, Nokia Shanghai Bell
	CR to TS 38.104 on corrections of table references for extending current NR operation to 71GHz
Summary of change:	
1) Add the missing word before 5.3.5-3 in clause 5.3.5.
2) Correct the table reference in table 5.4.3.3-2.

	R4-2309099
	Keysight Technologies UK Ltd
	CR to 38.141-2: 71 GHz Extension BS conformance test Test Model clarification
Summary of change:	
  In Clause 4.9.2.3
· Added clarificaiton on repetition is about payload data. 
· Not to repeat other physical layer related sequence such as DM-RS and PT-RS which raised as question requires clarification during discussion.

	R4-2309103
	Keysight Technologies UK Ltd
	CR to 37.941: 71 GHz Extension TE MU update
Summary of change:	
  Iist of updated clause 
· CATR MU table for FR2-2 (9.2 EIRP, 9.3 EIRP extreme, 9.10 Tx OFF, 10.2 EIS, 11.2 Inband TRP, 11.3 ACLR, 11.4 OBUE, 12.2 Spurious)
· Maximum MU and TT for FR2-2 (9.2 EIRP, 9.3 EIRP extreme, 9.10 Tx OFF, 10.2 EIS, 10.5 ACS, 10.6 Rx IMD, 11.2 Inband TRP, 11.3 ACLR, 11.4 OBUE, 12.2 Spurious, 14.2 Out of band blocking) 
· New UID (C.1)
· TE MU table updated (Annex C.1, C.2)

	R4-2309104
	Keysight Technologies UK Ltd
	CR to 38.141-2: 71 GHz Extension BS conformance test MU update
Summary of change:	
In Clause following, values are updated
· 4.1.2 MU table for FR2
· 6.5.2 Tx OFF power requirement
· 6.6.3 EVM requirement
· 6.7.3 ACLR relative and absolute requirement
· 6.7.4 OBUE requirement
· C.1 TT table for FR2 Tx  

	R4-2309633
	Huawei, HiSilicon
	CR to TR 37.941: FR2-2 MU budget calculations implementation for TX requirements
Summary of change:	
-	Implementation of the FR2-2 TX MU budget calculations
-	Implementation of the FR2-2 TX expanded uncertainty values
-	Implementation of the FR2-2 TX TT values

	R4-2309634
	Huawei, HiSilicon
	CR to TR 37.941: FR2-2 MU budget calculations implementation for RX requirements
Summary of change:	
-	Implementation of the FR2-2 RX MU budget calculations
-	Implementation of the FR2-2 RX expanded uncertainty value
-	Implementation of the FR2-2 RX TT values

	R4-2309635
	Huawei, HiSilicon
	CR to TS 38.141-2: Removal of [] from FR2-2 TX test requirements, Rel-17
Summary of change:	
Removal of [] from MU, TT and related TX requirements for FR2-2.

	R4-2309637
	Huawei, HiSilicon
	CR to TS 38.141-2: Removal of [] from FR2-2 RX test requirements, Rel-17
Summary of change:	
Removal of [] from MU, TT and related RX requirements for FR2-2.



Open issues summary
Sub-topic 4-1
Issue 4-1: MU values and related spread sheets
· Proposals for MU values are in Approval papers R4-2307223, R4-2307696, R4-2309101, R4-2309102, R4-2309631, 
R4-2309632
· Recommended WF
· Proposals for MU values need to be discussed and merged off-line before any CRs for 37.941 and 38.141-2 can be agreed.
A detailed summary and list of open issues for Topic #4 is given in Annex 1.


Topic #5: Other NR/LTE WIs: BS RF requirements (Rel‑17) (5.2.10.1)
Companies’ contributions summary
Discussion papers
	T-doc number
	Company
	Title

	R4-2307694
	Ericsson, NIST, Bluetest
	Improvement of RC test method description in TR 37.941
(Discussion paper; CR in R4-2307695)




Submitted CRs (Cat A CRs not listed)
	T-doc number
	Company
	Title / Summary of change

	R4-2307224
	Nokia, Nokia Shanghai Bell
	CR to TS 38.104 on corrections and clarifications of operating band unwanted emission limits for band n104
Summary of change:	
1) In NOTE 1 of Tables 6.6.4.2.2.1-2a, 6.6.4.2.3-1a, 6.6.4.2.3-2a, 6.6.4.2.4-1a, and 6.6.4.2.4-1b, correct the boundary for the absolute limit for Wide Area BS type 1-C to 40 MHz to align with the final step of the emission mask.
2) Clarify that Tables 6.6.4.2.3-1 and 6.6.4.2.3-2 are not applicable to Medium Range BS for Band n104.

	R4-2307226
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-1 on corrections and clarifications of operating band unwanted emission limits for band n104
Summary of change:
1) Correct the incorrect and redundant statements in clauses 6.6.4.5.2 and 6.6.4.5.3.
2) Clarify that Table 6.6.4.5.4-1 to 6.6.4.5.4-4 are not applicable to Medium Range BS for Band n104.

	R4-2307363
	CATT
	CR for TR 38.104, Correction on reference of PREFSENS for in-band blocking and out-of-band blocking for band n104
Summary of change:	
1) Add “For band n104, PREFSENS depends on the BS channel bandwidth as specified in tables 7.2.2-1a, 7.2.2-2c, and 7.2.2-3c.” in Table 7.4.2.2-1.
2) Add “For band n104, PREFSENS depends on the BS channel bandwidth as specified in tables 7.2.2-1a, 7.2.2-2c, and 7.2.2-3c.” in Table 7.5.2-1.

	R4-2307365
	CATT
	CR for TR 38.141-1, Correction on reference of PREFSENS for in-band blocking and out-of-band blocking for band n104
Summary of change:
1) Add “For band n104, PREFSENS depends also on the BS channel bandwidth as specified in TS 38.104 [2], table 7.2.2-1a, 7.2.2-2c and 7.2.2-3c.” in Table 7.4.2.5-1.
2) Change “tables 7.2.5-1a, 7.2.5-2c and 7.2.5-3c” in Table 7.5.5.1-1a to “tables 7.2.2-1a, 7.2.2-2c, and 7.2.2-3c of TS 38.104 [2]”.

	R4-2307695
	Ericsson, NIST, Bluetest
	CR to TR 37.941: Improvement of RC description in clause 2 and sub-clause 7.8
Summary of change:	
1. In clause 2, one reference to technical backgrund information is added.
2. In sub-clause 7.8, additional technical information is added.

	R4-2308612
	Nokia, Nokia Shanghai Bell
	CR to TS 38.176-1: Addition of missing bands for IAB co-existence and co-location requirements
Summary of change:	
· Addition of band n67 and band n100 for IAB co-existence reuqirements with other systems 
· Addition of band n100 for IAB co-location

	R4-2308614
	Nokia, Nokia Shanghai Bell
	CR to TS 38.176-2: Addition of missing bands for IAB co-existence and co-location requirements
Summary of change:	
· Addition of band n67 and band n100 for IAB co-existence reuqirements with other systems 
· Addition of band n100 for IAB co-location

	R4-2309193
	ZTE Corporation
	CR to TS 38.174 Maintenance of IAB for supported BW R17
Summary of change:	
Add 35MHz and 45MHz BW supported by IAB to the specification.
Correct a typo in Table 7.4.2.3-3.

	R4-2309195
	ZTE Corporation
	CR to TS 38.176-1 Maintenance of IAB for supported BW R17
Summary of change:	
Add 35MHz and 45MHz BW supported by IAB to the specification.

	R4-2309197
	ZTE Corporation
	CR to TS 38.176-2 Maintenance of IAB for supported BW R17
Summary of change:	
Add 35MHz and 45MHz BW supported by IAB to the specification.

	R4-2309639
	Huawei, HiSilicon
	CR to TR 37.941: correction for missing 35MHz and 45MHz channel bandwidths, Rel-17
Summary of change:	
· Table 17-1: introduction of channel bandwidth agnostic correction of the channel bandwidths considered, to cover also 35MHz and 45MHz channel bandwidths
· Other editorial corrections



Open issues summary
N/A


Annex 1:		Detailed topic summary for Topic #4
This detailed summary covers contributions submitted to agenda item 5.2.9.2 and 5.2.9.3 for the FR2-2 BS RF requirements.

1. Topic #1: MU contributors, total MU derivation
Discussion topics related to the MU contributors, and open issues related to the expanded MU vales derivation are captured here. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307223
	Nokia, Nokia Shanghai Bell
	Proposals on measurement uncertainties of BS OTA transmitter requirements for extending current NR operation to 71 GHz
Proposal 1: To use 0.9 dB for UID C1-1 for in-band TRP for BS output power.
Proposal 2: To use 0.9 dB for UID C1-7 and UID C1-8 for ACLR.
Proposal 3: To use 0.9 dB for UID C1-7 for OBUE.
Proposal 4: To use 0.9 dB for UID C1-7 for spurious emission for 71 to 110 GHz and 110 to 142 GHz.
Proposal 5: Not to use 1.5 dB additional LNA MU UID for low level requirements.
Proposal 6: To take the maximum total MU value of the two methods (CATR and RC) for the final OOB EM total MU.
Proposal 7: To use 0.4 for UID A2-5a, 0.51 for UID A2-5b.
Proposal 8: To use EVM MU value of 1.0%.

	R4-2309102
	Keysight Technologies UK Ltd
	FR2-2 TE MU and various update for BS conformance testing
· Proposal-1, UID C1-1 term for in-band TRP is 2.00 (1-sigma) 
· Proposal-2, UID C1-7 and C1-8 for ACLR absolute and relative, both are 2.26 (1-sigma) rather 2.36
· Proposal-3, UID C1-7 for OBUE is 2.26 (1-sigma) 
· Proposal-4, UID C1-7 for spurious emission for frequency 71 G ~ 110 G is 2.26 and for 110 G ~ 142 G is 2.38
· Proposal-5a, Yes, LNA is required because of link budget. LNA MU needs to be added to MU budget for TxOff, ACLR, OBUE and spurious measurement.
· Proposal-5b, Take LNA MU value proposed in our other contribution [3] (R4-2309101)
· Proposal-6, For OOB EM MU, take larger number from CATR or Reverb Chamber, currently two numbers are shown as FFS. Previously, number from CATR is taken because CATR considered as provider of larger value. 
· Proposal-7, For mismatch value, A2-5a as 0.4 and A2-5b as 0.40 for frequency up to 110 GHz. For 110 GHz to 142 GHz, use 0.51 for both A2-5a and A2-5b.
· Proposal-8, EVM MU for FR2-2, we propose 1.1%. 0.1% increase from existing number for FR2-1.

	R4-2307696
	Ericsson

	Final touch on remaining open issues related to FR2-2 conformance testing
Proposal 1: For FR2-2 MU evaluation use SA MU of 2.00 dB for 71<f<110 GHz and 2.30 dB for 110<f<142 GHz and for PM MU use 1.50 dB for 71<f<110 GHz.
Proposal 6: No UID is required for additional LNA.
Proposal 7: To allow for using multiple test methods for a specific requirement, set TT based on maximum MU.
Proposal 8: Use EVM MU of 1.0 % for spectrum/signal analyzer.



Open issues summary
Sub-topic 1-1: UID C1-1 (RF power measurement equipment)
· Proposals
· Option 1: To use 0.9 dB for UID C1-1 for in-band TRP for BS output power (R4-2307223, Nokia)
· Option 2: UID C1-1 term for in-band TRP is 2.00 (1-sigma) (R4-2309102, Keysight)
· Recommended WF: discuss offline

Sub-topic 1-2: UID C1-7 for absolute ACLR (RF power measurement equipment)
· Proposals
· Option 1: 0.9 dB for UID C1-7 for ACLR (R4-2307223, Nokia)
· Option 2: UID C1-7 for absolute ACLR is 2.26 (1-sigma) rather 2.36 (R4-2309102, Keysight)
· Recommended WF: discuss offline

Sub-topic 1-3: UID C1-8 for relative ACLR (RF power measurement equipment)
· Proposals
· Option 1: 0.9 dB for UID C1-8 for ACLR (R4-2307223, Nokia)
· Option 2: UID C1-8 for relative ACLR is 2.26 (1-sigma) rather 2.36 (R4-2309102, Keysight)
· Recommended WF: discuss offline

Sub-topic 1-4: UID C1-7 for OBUE (RF power measurement equipment)
· Proposals
· Option 1: 0.9 dB for UID C1-7 for OBUE (R4-2307223, Nokia)
· Option 2: UID C1-7 for OBUE is 2.26 (1-sigma) (R4-2309102, Keysight)
· Recommended WF: discuss offline

Sub-topic 1-5: UID C1-7 for spur in 71-142GHz (RF power measurement equipment)
· Proposals
· Option 1: 0.9 dB for UID C1-7 for spurious emission for 71 to 110 GHz and 110 to 142 GHz. (R4-2307223, Nokia)
· Option 2: UID C1-7 for spurious emission for frequency 71 G ~ 110 G is 2.26dB and for 110 G ~ 142 G is 2.38dB (R4-2309102, Keysight)
· Option 3: For FR2-2 MU evaluation use SA MU of 2.00 dB for 71<f<110 GHz and 2.30 dB for 110<f<142 GHz and for PM MU use 1.50 dB for 71<f<110 GHz (R4-2307696, Ericsson)
	
	71 – 110 GHz
	110 - 142 GHz

	Nokia
	0.9 dB
	0.9 dB

	Keysight
	2.26 dB
	2.38 dB

	Ericsson (SA)
	2 dB
	2.3 dB

	Ericsson (PM)
	1.5 dB
	



· Recommended WF: discuss offline

Sub-topic 1-6: UID A2-19 (Uncertainty of the LNA)
· Proposals
· Option 1: Not to use 1.5 dB additional LNA MU UID for low level requirements. (R4-2307223, Nokia)
· Option 2: LNA is required because of link budget. LNA MU needs to be added to MU budget for TxOff, ACLR, OBUE and spurious measurement (R4-2309102, Keysight)
· Option 3: It is reasonable to assume ±10℃ temperature variation on amplifier, then use this for calculating LNA MU values (R4-2309101, Keysight)
· Option 4: Proposed LNA MU values (1 sigma) (R4-2309101, Keysight)
· @71 GHz, ±0.34 dB 
· 71G ~ 110 GHz, ±0.51 dB
· 110G ~142 GHz, ±0.51 dB
· Option 5: No UID is required for additional LNA (R4-2307696, Ericsson)
· Recommended WF: discuss offline
Sub-topic 1-7: UID A2-5a (Mismatch of RX chain between RX antenna and measurement receiver)
· Proposals
· Option 1: 0.4 for UID A2-5a (R4-2307223, Nokia)
· Option 2: A2-5a as 0.4dB for frequency up to 110 GHz. For 110 GHz to 142 GHz, use 0.51dB (R4-2309102, Keysight)
· Recommended WF: discuss offline

Sub-topic 1-8: UID A2-5b (Mismatch of receiver chain for low power receiver)
· Proposals
· Option 1: 0.51 for UID A2-5b (R4-2307223, Nokia)
· Option 2:A2-5b as 0.4dB for frequency up to 110 GHz. For 110 GHz to 142 GHz, use 0.51dB (R4-2309102, Keysight)
	
	Up to 110 GHz
	110 – 142 GHz

	Nokia
	0.51 dB
	0.51 dB

	Keysight
	0.4 dB
	0.51 dB



· Recommended WF: discuss offline

Sub-topic 1-9: Total MU selection procedure
· Proposals
· Option 1: take the maximum total MU value of the two methods (CATR and RC) for the final OOB EM total MU (R4-2307223, Nokia)
· Option 2: For OOB EM MU, take larger number from CATR or Reverb Chamber, currently two numbers are shown as FFS. Previously, number from CATR is taken because CATR considered as provider of larger value (R4-2309102, Keysight)
· Option 3: To allow for using multiple test methods for a specific requirement, set TT based on maximum MU (R4-2307696, Ericsson)
· Recommended WF: Confirm option 3

Sub-topic 1-10: EVM MU 
· Proposals
· Option 1: To use EVM MU value of 1.0% (R4-2307223, Nokia)
· Option 2: EVM MU for FR2-2, we propose 1.1%. 0.1% increase from existing number for FR2-1 (R4-2309102, Keysight)
· Option 3: Use EVM MU of 1.0 % for spectrum/signal analyser (R4-2307696, Ericsson)
· Recommended WF: discuss offline



Topic #2: TR 37.941 Excel spreadsheets
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307223
	Nokia, Nokia Shanghai Bell
	TX Excel spreadsheet 

	R4-2309102
	Keysight Technologies UK Ltd
	FR2-2 TE MU and various update for BS conformance testing
Propose calculated test system MU values in Table 3 and 4 above

	R4-2309631
	Huawei, HiSilicon
	FR2 TX Excel spreadsheet update for TR 37.941

	R4-2309632
	Huawei, HiSilicon
	FR2 RX Excel spreadsheet update for TR 37.941

	R4-2307696
	Ericsson

	Final touch on remaining open issues related to FR2-2 conformance testing
Proposal 2: For RC, adopt the described additional absolute power calibration for TRP BS output power MU evaluation. 
Proposal 3: Adopt MU evaluation for BS output power measured in RC according to Table 2.1.3-1 (Expanded uncertainty of 2.93 dB). 
Proposal 4: Adopt MU evaluation for ACLR and OBUE measured in RC according to Table 2.2-1 (Expanded uncertainty of 4.50 dB). 
Proposal 5: Adopt MU evaluation for transmitter spurious emission measured in RC according to Table 2.3-1 (Expanded uncertainty of 5.35 dB for 71<f<110 GHz) and Table 2.3-2 (Expanded uncertainty of 5.89 dB for 110<f<142 GHz). 



Open issues summary
Sub-topic 2-1: TX Excel spreadsheet
· Proposals
· Option 1: Proceed with R4-2307223, Nokia
· Option 2: Proceed with R4-2309102, Keysight
· Option 3: Proceed with R4-2309631, Huawei
· Recommended WF: 
· discuss offline
· coordinate work-split with topic 3-1 and 4-1

Sub-topic 2-2: RX Excel spreadsheet
· Proposals
· Option 1: Proceed with R4-2309632, Huawei
· Option 2: other 
· Recommended WF: 
· Proceed with Option 1 as baseline for updates based on Topic #1 decisions. 
· coordinate work-split with topic 3-1 and 4-1








Topic #3: CRs to the TR 37.941
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307387
	CATT
	Draft CR for 37.941, On FR2-2 RX directional requirements in clauses 10.1-10.5 and respective MU and TT summary

	R4-2309103
	Keysight Technologies UK Ltd
	CR to 37.941: 71 GHz Extension TE MU update

	R4-2309633
	Huawei, HiSilicon
	CR to TR 37.941: FR2-2 MU budget calculations implementation for TX requirements

	R4-2309634
	Huawei, HiSilicon
	CR to TR 37.941: FR2-2 MU budget calculations implementation for RX requirements

	R4-2307697
	Ericsson
	CR to 37.941: Addition of technical background information for EIRP and EIS
Moderator: CATR updaates, of up/down converters within FR2, background for EIRP, EIS and RX OOB blocking.

	R4-2307698
	Ericsson
	CR to TR 37.941: Improvement of BS output power, ACLR, OBUE and Spurious emission MU for RC in subclause 8.8, 11.2.5, 11.3.5, 11.4.5, 12.2.4 and 12.2.5
Moderator: additional absolute power calibration for RC (BS output power (TRP), ACLR, OBUE, spurious).



Open issues summary
Sub-topic 3-1: aggrage work-split for revisions preparation
· Recommended WF:
· Assign authors for the revisions (preferably as package, considering TR Excels, TR37.941 TX/RX, and TS 38.141-2 TX/RX)
· Consider email approval, if needed




Topic #4: CRs to the TS 38.141-2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307221
	Nokia, Nokia Shanghai Bell
	CR to TS 38.141-2 on completion of measurement uncertainties for extending current NR operation to 71GHz
Moderator: Corrects some of the MU values for RX and TX. Values still in []

	R4-2309635/
R4-2309636
	Huawei, HiSilicon
	CR to TS 38.141-2: Removal of [] from FR2-2 TX test requirements, Rel-17
Moderator: Removal of [] from MU, TT and related TX requirements for FR2-2 from the whole specification.

	R4-2309637/
R4-2309638
	Huawei, HiSilicon
	CR to TS 38.141-2: Removal of [] from FR2-2 RX test requirements, Rel-17
Moderator: Removal of [] from MU, TT and related RX requirements for FR2-2 from the whole specification.

	R4-2309099/
R4-2309100
	Keysight Technologies UK Ltd
	CR to 38.141-2: 71 GHz Extension BS conformance test Test Model clarification
Moderator: Related to sub-topic 5-1 on TM content

	R4-2309104/
R4-2309105
	Keysight Technologies UK Ltd
	CR to 38.141-2: 71 GHz Extension BS conformance test MU update
Moderator: MU updates

	R4-2307699
	Ericsson
	CR to TS 38.141-2: Clean-up of FR2-2 in Clause 4, 6, 7 and Annex C



Open issues summary
Sub-topic 4-1: aggrage work-split for revisions preparation
· Recommended WF:
· Assign authors for the revisions (preferably as package, considering TR Excels, TR37.941 TX/RX, and TS 38.141-2 TX/RX)
· Consider email approval, if needed



Topic #5: Data content of phy channels for TM
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2309098
	Keysight Technologies
	FR2-2 BS conformance, about Test Model text clarification
Proposal 1: propose Definition A, which maintain Phy definition from TS38.211 for test model, not to create test model specific Phy. 80 slot repetition is for payload data only, and clarification to add on PDCCH and PDSCH.



Open issues summary
Sub-topic 5-1: Data content of phy channels for TM
· Proposals
· Option 1: which maintain Phy definition from TS38.211 for test model, not to create test model specific Phy. 80 slot repetition is for payload data only, and clarification to add on PDCCH and PDSCH (R4-2309098, Keysight)
· Option 2: Other (please specify)
· Recommended WF: proceed with Option 1



