	
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #89                	R4-1816690
Spokane, Washington, USA, 12 - 16 November 2018
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Title:	Ad Hoc minutes for NR BS demodulation
Agenda Item:	7.13.2.1
Document for:	Discussion
Open issues for Thursday
Issue 1: WF to be discussed
	R4-1816346
	Way Forward for NR BS demodulation general part

	R4-1816347
	Way Forward for NR BS PUSCH demodulation performance

	R4-1816348
	Way Forward for NR BS PUCCH demodulation performance

	R4-1816594
	WF for test case SNR derivation selection


Agreement: Performance requirements will be updated according to the input collected before the corresponding TP is approved in this meeting
Issue 2: TP drafting
1:
TS 38.141-2: Demodulation branches terminology introduced.
This concerns the tables and includes the following part in the procedure. Please check that this in line with expectations.
8.2.1.4.2               Procedure
[...]
4)            Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to a test antenna via a combining network in OTA test setup, as shown in Annex [E.x.x]. Each of the RX antenna demodulation branch signals should be transmitted on each polarization of the test antenna(s).
Nokia: we agreed to use the demodulation branch for OTA test, but it is inconsistent between the mini requirement and the procedure.
Samsung: how to align the wording the Rx antenna and demodulation branch for FR1 for conducted and OTA part
38.104: BS type 1-O, 
Nokia: prefer to change the Rx antenna to demodulation branch
CATT: the difference is the requirements are same, add some notes  to indicate the demodulation branch refer to the Rx antenna
We can align it next meeting

Option 1: Use the Rx antenna in the conducted performance requirement and use demodulation branch for the FR1 OTA part, 
Put note in the OTA requirement part “The Rx antenna in the conducted performance means the demodulation branch”
Option 2: Just use the demodulation branch for both FR1 conducted and OTA performance
Option 3: other options are not precluded.

Issue 3: Observation during the requirements selection
1: PRACH
CATT: time estimation error should be used in the simulation and aligned
Encourage the company to check the large span, especially the TDL part for some cases
Many formats for simulation, for each format with short sequence just choose one SCS for alignment, the simulation results are quite similar for different SCS.
Quite aligned results with AWGN, large span for the TDL part, maybe can focus on TDL part for alignment.
FR1 and FR2 results are quite similar. Encourage companies provide results as many as possible.
Nokia: Ensure every companies use the simplified TDL channel model in their simulation
ZTE: FR2 one copy paste error and will correct it
Ericsson: the results are quite good, it is not necessary to down select for alignment.

2: PUCCH
PUCCH format 0 (Ericsson): Still large span exists, companies are encouraged to check their results. Leave TBD for FR2; Some SNR values for FR1.
PUCCH format 1 (ZTE): 
PUCCH format 2 (Samsung): span is still large, updates are needed and more results are encouraged for next meeting
PUCCH format 3 and 4 (Huawei):
· Most companies provide the simulation results for 1T2R, 
· 3 companies provide results for 1T4R and 1T8R but aligned very well
· FR2: PUCCH format 3 is fine. but PUCCH format 4 FR2 has large diverse results, further checking is needed.

3: PUSCH
FR1 (Nokia): Not analysed for FR1
FR2 (Ericsson): No much impairment results available, try to catch the QPSK results

· Companies can focus on the following simulation configuration with higher priority for the next meeting to converge our simulation results and finalize the requirement as early as possible:
· For PUSCH CP-OFDM and PUCCH,:
· FR1: 10MHz/15kHz; 40MHz/30kHz
· FR2: 100MHz/60kHz; 100MHz/120kHz
· Operators can provide their preference to further down select the higher priority cases.
· DCM preference: Up to 1T4Rx for FR1, up to 2Rx for FR2;

Principally every companies should provide all results, the following cases are only for better alignment purpose, company at least should provide results for the following cases:
CBW/SCS:
· FR1: 40MHz/30kHz
· FR2: 100MHz/120kHz
Number of Antenna: FR1: 1T2R-(Highest priority)>1T4R->2T2R
MCS: MCS16 (Highest priority)->MCS2->MCS20
PUSCH FR1: DMRS 1+1 (Highest priority) -> 1+0

PUSCH cases with DMRS 1+0 are not applicable as per the simulation results
2T2R, 2T4R, 2T8R no enough results
Agreement: 
FR1: remove cases with DMRS 1+0 for 2T2R 
FR2: remove cases with MCS16, 2T2R that cannot achieve 70% TP performance

Issue 3: PT-RS cofiguration
Open issues:
· QPSK: PT-RS has less impact, not configure PT-RS
Nokia: keep previous agreement and come back to next meeting. 

Issue 4: Phase noise modelling
Take he PN impact into account in the impairment results in FR2. 

Nokia: Ideal results do not consider the phase noise, but the impaired results with consideration of phase noise impact

5: Tdoc List
	New Tdoc#
	Title
	Agenda Item
	Source

	R4-1816345
	Adhoc minutes for NR BS demodulation performance
	7.13.2.1
	Huawei, HiSilicon

	R4-1816346
	Way Forward for NR BS demodulation general part
	7.13.2.1
	Huawei,HiSilicon

	R4-1816347
	Way Forward for NR BS PUSCH demodulation performance
	7.13.2.1
	Nokia, Nokia Shanghai Bell

	R4-1816348
	Way Forward for NR BS PUCCH demodulation performance
	7.13.2.1
	Huawei,HiSilicon

	R4-1816594
	WF for test case SNR derivation procedure
	7.13.2.1
	Nokia, Nokia Shanghai Bell

	R4-1816350
	TP for introducing propagation conditions in TS 38.141-2
	7.13.2.5
	Huawei, HiSilicon

	R4-1814435
	TP to TS 38.141-1: Measurement system set-up for BS type 1-H performance requirements
	7.13.2.1
	China Telecom

	R4-1816351
	Draft CR to TS 38.104: Performance requirements for DFT-s-OFDM based PUSCH
	7.13.2.2.2
	China Telecom

	R4-1816352
	TP to TS 38.141-1: Update of AWGN power level and FRC index for DFT-s-OFDM based PUSCH demodulation requirements
	7.13.2.2.2
	China Telecom

	R4-1816353
	TP to TS 38.141-2: Radiated test requirements for DFT-s-OFDM based PUSCH
	7.13.2.2.2
	China Telecom

	R4-1814442
	Draft CR to TS 38.104: FRC definitions for FR1 DFT-s-OFDM based PUSCH and FR2 PUSCH
	7.13.2.2.2
	China Telecom

	R4-1814443
	TP to TS 38.141-1: FRC definitions for FR1 DFT-s-OFDM based PUSCH
	7.13.2.2.2
	China Telecom

	R4-1814444
	TP to TS 38.141-2: FRC definitions for PUSCH and test parameters for PRACH
	7.13.2.2.2
	China Telecom

	R4-1816354
	Draft CR on PUCCH format2 performance requirements for TS 38.104
	7.13.2.3.2
	Samsung

	R4-1816355
	TP for TS 38.141-1 on NR PUCCH format2 conducted performance requirements
	7.13.2.3.2
	Samsung

	R4-1816356
	TP for TS 38.141-2 on NR PUCCH format2 radiated performance requirements
	7.13.2.3.2
	Samsung

	R4-1816357
	Draft CR for TS38.104: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1816358
	TP to TS38.141-1: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1816359
	TP to TS38.141-2: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1816360
	Draft CR on FR2 PUCCH format 1 performance requirement for TS 38.104
	7.13.2.3.2
	ZTE Wistron Telecom AB

	R4-1816361
	TP for TS38.141-2: PUCCH format 1 OTA conformance test
	7.13.2.3.2
	ZTE Wistron Telecom AB

	R4-1816362
	TP to TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1816363
	Draft CR to TS 38.104: PUCCH format 0 requirement
	7.13.2.3.2
	Ericsson

	R4-1816364
	TP to TS 38.141-1: PUCCH format 0 requirement testing
	7.13.2.3.2
	Ericsson

	R4-1816365
	TP to TS 38.141-2: PUCCH format 0 requirement testing
	7.13.2.3.2
	Ericsson

	R4-1816366
	DraftCR to TS 38.104: cleanup for the performance requirements sections (8, 11)
	7.13.2.1
	Huawei

	R4-1816367
	DraftCR to TS 38.104: clarification on the use of "RX antennas" for the OTA demodulation (11.1.1)
	7.13.2.1
	Huawei

	R4-1816368
	DraftCR to TS 38.104: OTA demodulation branches (11.1.2)
	7.13.2.1
	Huawei

	R4-1815381
	TP to 38.141-2: OTA demodulation alignment with TS38.104 (8.1)
	7.13.2.1
	Huawei

	R4-1815570
	Draft CR to 38.104 on Combined CRs for BS Demodulation performance
	7.13.2.1
	Ericsson

	R4-1816369
	Draft CR to 38.104 on Noise definition for BS demodulation
	7.13.2.1
	Ericsson

	R4-1816370
	Draft CR to TS 38.104 – PUSCH requirements with CP-OFDM for FR2
	7.13.2.2.2
	Ericsson

	R4-1816371
	TP to 38.141-2 – PUSCH requirements with CP-OFDM for FR2
	7.13.2.2.2
	Ericsson

	R4-1816372
	CR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1816373
	TP for 38.141-1 on PUSCH requirements with CP-OFDM and FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1815841
	TP for 38.141-1 Annex for General rules for statistical testing
	7.13.2.1
	Nokia, Nokia Shanghai Bell

	R4-1815842
	TP for 38.141-2 Annex for General rules for statistical testing
	7.13.2.1
	Nokia, Nokia Shanghai Bell

	R4-1816374
	TP for updating 38.104 clause 8 about PUCCH formats 3 and 4 performance requirements
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816375
	TP for updating 38.141-1 clause 8 about PUCCH formats 3 and 4 conformance testing
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816376
	TP for introducing PUCCH format 3 and 4 radiated conformance requirements for OTA test in 38.141-2
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816377
	TP for introducing propagation conditions in TS 38.104
	7.13.2.5
	Huawei, HiSilicon

	R4-1816378
	TP for introducing propagation conditions in TS 38.141-1
	7.13.2.5
	Huawei, HiSilicon

	R4-1816379
	 Discussion and simulation results for NR PUSCH
	7.13.2.2.1
	Samsung

	R4-1816380
	 Discussion and simulation results for NR PUCCH
	7.13.2.3.1
	Samsung

	R4-1816381
	 Discussion and simulation results for NR PRACH
	7.13.2.4.1
	Samsung

	R4-1816382
	Simulation results for NR PUSCH
	7.13.2.2.1
	CATT

	R4-1815366
	Further agreements on NR PRACH demodulation
	7.13.2.4.2
	Ericsson



Left open issues for Wednesday
Issue 1: Test applicability for PUSCH and PUCCH tests with different SCS and CBW combinations
Agreements:
· Test all declared SCS, for each declared SCS, BS is required to test the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.

Issue 2: Test applicability for different PRACH formats with requirements defined
Agreements:
For those agreed PRACH formats, i.e. short sequence format A1, A2, A3, B4, C0 and C2 and long sequence format 0, BS is tested on all the supported preamble formats, and just choose one of the supported PRACH SCS per FR for PRACH formats with short sequence.
Issue 3: Test applicability for different configurations
Maybe we can discuss the following features’ test applicability case by case if company are not ok with the general rules
· PUSCH time domain resource allocation: 
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested

· DMRS configurations with and without additional DMRS
· PUSCH FR2
· 1+0
· 1+0 and 1+1
· PUCCH format 3 & 4: FR2
· Without additional DMRS
· With and without additional DMRS


· PT-RS configuration
· Option 1: 
· QPSK: Do not configure PT-RS
· 16QAM and 64QAM: Both PT-RS configured and not-configured
· Option 2: PT-RS configured

Ericsson: It is still needed to introduce new performance for Rel-15. 
ZTE: BS declare configuration without requirements defined, then vendors should declare achievable performance for this configuration for test purpose, at same time, more efforts should be conducted to introduce the related requirements,
Ericsson: maybe it is feasible for PUCCH format 3 and 4 with and without additional DMRS configuration.
Nokia: FRC will be different for different configuration.
Agreement: No new test cases will be introduced for this meeting, and new requirements for other declared supported configurations shall be introduced after Nov..
Issue 4: Phase noise modelling
· Whether PN is modelled in FR2 test cases
· Option 1: Yes 
· Option 2: No and add a certain amount of margin on top of the final averaged performance requirements for phase noise impact. 
Nokia : postpone the discussion. Submitted ideal results do not included phase noise model and impairment results consider the phse noise impact. Nokia will bring results with explicit phase noise modelling.
SNR value should model phase noise someway.
Choose option 1 and do not preclude company introduce impaurment with phase noise impact
Ericsson : just model it and do not distinguish ideal and impairement results. Out ideal results do not include the phase noise, no impairent results submiteed.
Agree with Nokia. Would not take risk value in the end for those artifical value.
Fixed margin without PN, margin cannot cover the phase noise impact.
ZTE : Ideal results do not include the phase noise, did not submit impairment results, should provide informaton about how to consider phase noise impact if it is feasible or acceptable.
How to derive the margin value for different case ?
In order to derive the feasible margin value for each case evntually, only one option 1, because no uniform margin value for each cases.
Samsung : no uniform value and based on their implementation. Different configurations and implementation, why to exactly model the phase noise.

· Whether PN is modelled in FR2 test cases
· Option 1: Yes (Ericsson, Nokia)
· Option 2: No and add a certain amount of margin on top of the final averaged performance requirements for phase noise impact. (Samsung, Huawei)

Nokia: Ideal results do not consider the phase noise, but the impaired results with consideration of phase noise impact
Issue 5: CBW for DFT-s-OFDM
· CBW for FR2 120kHz SCS 
· Change CBW from 100MHz to 50MHz for FR2 120kHz SCS
Nokia: we do not know what the impact to the simulation is if we change the channel bandwidth. 
It is fine for us and agree with CATT
CATT: we just change the BW, the impact is small, we can leave the requirement with TBD and update it for next meeting.
Issue 6: TP drafting for TS 38.141-2 
Open issues:
1: The necessity to add Annex X for “General rules for statistic testing” (R4-1815841 and R4-1815842 from Nokia)
=>As per offline discussion, this Annex is not needed?
Offline discussion, Huawei and Ericsson do not need this annex, it should be covered by notes
The TPs can be noted

2: “Method of test” for 1-O and 2-O should be put in one common sub-clause or separate sub-clauses
At least one sub-clause on “Method of test” for each waveform of PUSCH, each format of PUCCH and PRACH”
=> Common sub-clause structure for both BS type 1-O and BS type 2-O?
Use the common sub-clause structure for TS 38.141-2 test cases drafting.
3: “Number RX antennas" used in conducted performance requirements need to change to “Number of demodulation branches” (i.e. not physical antennas of the antenna array) for radiated performance requirements description?
Option a) add the following general description on demodulation branch as in this TP, i.e., Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array). ()
Option b) to replace "RX antennas" with "demodulation branches" in the requirement tables for each physical channel. 

=>TS 38.104 OTA part and TS 38.141-2, "RX antennas" should be replaced with "demodulation branches".

CATT: we should align
Nokia: use Number of demodulation braches for everywhere
ZTE: a general description to specify 
Issue 7: Rules and Procedure to derive the performance requirement
General rule:
Basically AVE impairment results should be used if ideal SPAN<=2dB;

Procedure to derive the performance requirements for RAN4#89 meeting:
1: Basically use AVERAGE impairment results for performance requirements;
2: If the ideal span <=2dB, the AVERAGE impairment results can be used for the performance requirement with [] in the TPs;
Else if the ideal span is larger than 2dB, the results farthest from the AVERAGE value is taken out for the AVERAGE and SPAN (re-)calculation until the ideal span is <=2dB but still with at least 3 companies’ results available. The ultimate AVERAGE impairment results with corresponding ideal span <=2dB can be used for performance requirement with [] in the TPs. If the span of the impairment results after removal the outliers are larger than [3dB], then the procedure cannot be applied.
3: Otherwise put TBD for the related performance requirements.
4: The agreed SNR values during this meeting can be updated if more or updated results are collected from companies in future meeting or technical issues are identified.
5: Set deadline for the results submission for this meeting,

Company can double check the above procedure and the 3dB span for impairment results during this meeting.

Nokia: email is pretty aligned, extra margin issues raised by Samsung
Samsung: UE demodulation performance considers to add extra margin, whether we follow UE side or not.
Issue 8: Others
Issue 8.1: 
CATT: whether company use the time estimation error value for PRACH discussed in the email? CATT consider it.
Last meeting, we agreed 1.04us for FR1 PRACH format 0. Other short preamble formats for both FR1 and FR2, the values discussed during the email should be used by companies in their simulations.
Samsung: FR1 consider it, FR2 did not consider it.
Ericsson use the time estimation error in their simulation
Nokia: will check whether apply that value or not.

Issue 8.2: 
DCM: deadline for the requirements, we need to test requirements based on the current specification, we understand that many test cases, we can focus on those typical cases. Up to 4Rx for FR1, up to 2Rx for FR2; double check their preference for other configurations.
· Companies can focus on the following simulation configuration with higher priority for the next meeting to converge our simulation results and finalize the requirement as early as possible:
· For PUSCH CP-OFDM and PUCCH,:
· FR1: 10MHz/15kHz; 40MHz/30kHz
· FR2: 100MHz/60kHz; 100MHz/120kHz
Operators can provide their preference to further down select the higher priority cases.

DCM preference: Up to 4Rx for FR1, up to 2Rx for FR2;

Issue 8: Tdoc list for new WFs and TPs to be revised
	Tdoc#
	Title
	Agenda Item
	Source

	R4-181xxxx
	Adhoc minutes for NR BS demodulation performance
	7.13.2.1
	Huawei, HiSilicon

	R4-181xxxx
	Way Forward for NR BS demodulation general part
	7.13.2.1
	Huawei, HiSilicon

	R4-181xxxx
	Way Forward for NR BS PUSCH demodulation performance
	7.13.2.1
	Nokia, Nokia Shanghai Bell

	R4-181xxxx
	Way Forward for NR BS PUCCH demodulation performance
	7.13.2.1
	Huawei, HiSilicon

	R4-181xxxx
	Way Forward for NR BS PRACH demodulation performance
	7.13.2.1
	Ericsson

	R4-181xxxx
	TP for introduing propagation conditions in TS 38.141-2
	7.13.2.5
	Huawei, HiSilicon

	R4-1814439
	Draft CR to TS 38.104: Performance requirements for DFT-s-OFDM based PUSCH
	7.13.2.2.2
	China Telecom

	R4-1814440
	TP to TS 38.141-1: Update of AWGN power level and FRC index for DFT-s-OFDM based PUSCH demodulation requirements
	7.13.2.2.2
	China Telecom

	R4-1814441
	TP to TS 38.141-2: Radiated test requirements for DFT-s-OFDM based PUSCH
	7.13.2.2.2
	China Telecom

	R4-1814477
	Draft CR on PUCCH format2 performance requirements for TS 38.104
	7.13.2.3.2
	Samsung

	R4-1814478
	TP for TS 38.141-1 on NR PUCCH format2 conducted performance requirements
	7.13.2.3.2
	Samsung

	R4-1814479
	TP for TS 38.141-2 on NR PUCCH format2 radiated performance requirements
	7.13.2.3.2
	Samsung

	R4-1814632
	Draft CR for TS38.104: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1814633
	TP to TS38.141-1: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1814634
	TP to TS38.141-2: Performance requirements for PRACH
	7.13.2.4.2
	CATT

	R4-1814817
	Draft CR on FR2 PUCCH format 1 performance requirement for TS 38.104
	7.13.2.3.2
	ZTE Wistron Telecom AB

	R4-1814818
	TP for TS38.141-2: PUCCH format 1 OTA conformance test
	7.13.2.3.2
	ZTE Wistron Telecom AB

	R4-1815348
	TP to TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1815362
	Draft CR to TS 38.104: PUCCH format 0 requirement
	7.13.2.3.2
	Ericsson

	R4-1815363
	TP to TS 38.141-1: PUCCH format 0 requirement testing
	7.13.2.3.2
	Ericsson

	R4-1815364
	TP to TS 38.141-2: PUCCH format 0 requirement testing
	7.13.2.3.2
	Ericsson

	R4-1815378
	DraftCR to TS 38.104: cleanup for the performance requirements sections (8, 11)
	7.13.2.1
	Huawei

	R4-1815379
	DraftCR to TS 38.104: clarification on the use of "RX antennas" for the OTA demodulation (11.1.1)
	7.13.2.1
	Huawei

	R4-1815380
	DraftCR to TS 38.104: OTA demodulation branches (11.1.2)
	7.13.2.1
	Huawei

	R4-1815571
	Draft CR to 38.104 on Noise definition for BS demodulation
	7.13.2.1
	Ericsson

	R4-1815708
	Draft CR to TS 38.104 – PUSCH requirements with CP-OFDM for FR2
	7.13.2.2.2
	Ericsson

	R4-1815709
	TP to 38.141-2 – PUSCH requirements with CP-OFDM for FR2
	7.13.2.2.2
	Ericsson

	R4-1815839
	CR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1815840
	TP for 38.141-1 on PUSCH requirements with CP-OFDM and FR1
	7.13.2.2.2
	Nokia, Nokia Shanghai Bell

	R4-1816014
	TP for updating 38.104 clause 8 about PUCCH formats 3 and 4 performance requirements
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816015
	TP for updating 38.141-1 clause 8 about PUCCH formats 3 and 4 conformance testing
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816016
	TP for introducing PUCCH format 3 and 4 radiated conformance requirements for OTA test in 38.141-2
	7.13.2.3.2
	Huawei, HiSilicon

	R4-1816017
	TP for introducing propagation conditions in TS 38.104
	7.13.2.5
	Huawei, HiSilicon

	R4-1816018
	TP for introducing propagation conditions in TS 38.141-1
	7.13.2.5
	Huawei, HiSilicon

	R4-1814474
	 Discussion and simulation results for NR PUSCH
	7.13.2.2.1
	Samsung

	R4-1814475
	 Discussion and simulation results for NR PUCCH
	7.13.2.3.1
	Samsung

	R4-1814476
	 Discussion and simulation results for NR PRACH
	7.13.2.4.1
	Samsung

	R4-1814629
	Simulation results for NR PUSCH
	7.13.2.2.1
	CATT



General Issues
[bookmark: _Hlk514434785]Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1814434
	Further discussion on BS test applicability for different SCS and CHBW
	China Telecom
	Proposal 1: For PUSCH and PUCCH demodulation tests, BS is required to pass tests for all the declared SCS.
Proposal 2: For PUSCH and PUCCH demodulation tests, for each declared SCS, BS is only required to pass tests for the highest channel BW from BS declared BWs.
· If the BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset.
In the test, the reference BW will be placed in the middle of the channel BW.

	R4-1815259
	NR OTA performance test AWGN level settings description
	Keysight Technologies UK Ltd
	

	R4-1815365
	BS demodulation - further considerations on applicability rules
	Ericsson
	Proposal 1: Mandate PRACH format requirements only if BS is supporting this format.
Proposal 2: Mandate PUCCH format requirements only if BS is supporting this format.
Proposal 3: If no applicability rule is valid or could be agreed, there shall be a demodulation requirement for each supported feature and associated configuration that is planned to be used.
Proposal 4: Discuss demodulation specific declarations when demodulation conformance part will be settled.


	R4-1815382
	OTA demodulation testing scope for multiple demodulation branches
	Huawei
	Proposal 1: do not multiple the amount of OTA testing in order to provide test coverage for all the demodulation branches.  
Additionally, in order to reassure fair and transparent performance evaluation, the following can be considered: 
Proposal 2: selection of the pair of demodulation branches shall not be based on manufacturer declarations. 
Proposal 3: in case of OTA demodulation testing, all the demodulation branches not selected for the testing shall be switched OFF, to reassure fair performance evaluation.


	R4-1815710
	Open issues for FR2 BS Demodulation Simulations with Impairments
	Ericsson
	For FR2 BS demodulation performance with impairment simulations must consider phase noise modelling as input towards requirement levels.
Simulation considerations of required SNR given the link budget considerations in FR2 for BS demodulation performance

	R4-1815511
	On link budget for OTA demodulation testing in FR1
	Ericsson
	In this paper, we discussed the link budget for demodulation test for FR1. We can see that the test assuming 20 dB added AWGN above the noise floor is feasible. 

	R4-1815512
	On link budget for OTA demodulation testing in FR2
	Ericsson
	

	R4-1815269
	TP to TS 38.141-2 on OTA demodulation branches
	Nokia, Nokia Shanghai Bell
	a text proposal to align the wording in the OTA demodulation branches subclause in TS 38.141-2 with those in the agreed CR in R4-1814092



Discussions
[bookmark: _Hlk514409684]Issue 1: Test applicability for PUSCH and PUCCH tests with different SCS and CBW combinations
Agreements in the previous meeting RAN4#88:
Approach 1: Agreements in the July AH meeting [3]
· BS is only required to pass tests for one BW selected from BS declared BWs 
· In principle, if the selected BW for testing is not in the subset with defined performance requirements, this BW will be tested based on the requirements of the nearest lower BW (i.e. reference BW) in the subset. 
· In the test, the reference BW will be placed in the middle of the BW for PUSCH and PUCCH
Approach 2: Agreements in the Aug meeting [4]
· PUSCH and PUCCH:
· For selection of the SCS and BW combination(s), the following principle will be used: 
· If the SCS and BW combination(s) declared by BS are included in 38.104 with the corresponding performance requirements defined:
· If only one declared SCS and BW combination is included, then this combination is selected for test.
· If more than one declared SCS and BW combinations are included:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 
· For cases with larger [X] dB gap on simulation results for different declared SCSs, tests all the declared SCSs
· BS is only required to pass tests for the highest channel BW declared by BS for the selected SCS(s). 
· Else if the SCS and BW combination(s) declared by BS are not included in 38.104 with the corresponding performance requirements defined:
· Choose the declared SCS(s) and its nearest lower BW (i.e. reference BW) as new combination(s)
· If only one SCS and BW combination is declared, then its new combination is selected for test.
· If more than one SCS and BW combinations are declared, for those corresponding new combinations:
· For cases with smaller than [X] dB gap on simulation results for different declared SCSs, select the smallest SCS 
· For cases with larger [X] dB gap on simulation results for different SCSs, tests all the declared SCSs
· BS is only required to pass tests for the selected highest nearest lower channel BW. 
· the reference BW will be placed in the middle of the BW.
Further rewording or other options not precluded.

Open issues:
· Different SCS
· Option 1: BS is required to test all the declared SCS.
· Option 2: 
· Different CBW
· Option 1: For each declared SCS, BS is required to test the highest CBW declared. 
· If the largest CBW declared is no in the subset with defined performance requirements, BS will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.
· Option 2：Keep the agreement made in August meeting

Discussion:
Option 1: smaller SCS is more sensitivity to the frequency shift and show worse performance in propagation condition with big Doppler frequency; larger SCS is more sensitivity to the delay spread, show worse performance in propagation condition with larger delay spread.
ZTE: prefer option 1 but with narrowest declared CBW, because the CR will be higher
Nokia: prefer option 1 with largest CBW.
CTC: Prefer option1.

Agreements:
Tentative agreements : Agree to test all declared SCS, but for each declared SCS, the largest or the narrowest BW to be testd for further discussion
To be confirmed by Ericsson

Issue 2: Test applicability for different PRACH formats with requirements defined
Agreements in the last meeting:
· Set requirements for Preamble:
· Short sequence
· Format A1, A2, A3, B4, C0 and C2
· Long sequence:
· Format 0
· SCS: cover 15kHz, 30kHz, 60kHz (FR2) and 120kHz for short sequence

Open issues:
· Option 1: BS is only tested on one of the supported {Preamble format, PRACH SCS} combination
· Option 2: BS is tested on the supported preamble format

Discussion:
Nokia: based
ZTE: 
Ericsson: how to test the new formats declared by company but without requirements defined, 
BS is only tested on all the supported preamble formats where a requirement is defined, and just choose one of the supported PRACH SCS for each supported preamble format.
If new formats introduced in the future, it need further discussion.

Agreements:
Tentative agreements: For those agreed formats, i.e. short sequence format A1, A2, A3, B4, C0 and C2 and long sequence format 0, BS is tested on all the supported preamble formats, and just choose one of the supported PRACH SCS for FR1 and FR2 for each supported preamble format.
To be confirmed by Ericsson


Issue 3: Test applicability for different PUCCH formats
Agreements in the previous meeting:
· Format:
· Define requirements for PUCCH format 0,1,2,3,4 

Open issues:
· BS is only required to test the PUCCH format(s) declared to support; 


Discussion:


Possible Agreements:
BS is only required to test the PUCCH format(s) declared to support; 


Issue 4: Test applicability for different configurations
Agreements in the previous meeting:
· FR1 (RAN4#88 R4-1811694)
· Slot-based transmission with resource mapping type A 
· FFS: 
· Slot-based transmission with resource mapping type B
· non-slot based transmission with resource mapping type B 
· 
·  DMRS pattern for PUCCH format 3 and 4 (RAN4#88 R4-1811727):
· FR1: 
· Without additional DMRS for all cases 
· With additional DMRS for cases with the number of OFDM symbols more than 9
· FR2: 
· Without additional DMRS
· FFS with additional DMRS

Open issues:
· Different configurations for one feature:
· PUSCH time domain resource allocation: 
· Slot based and non-slot based transmission 
· PUSCH resource mapping type A and type B
· DMRS configurations with and without additional DMRS:
· PUSCH FR1 and FR2
· PUCCH format 3 & 4: FR1 and FR2

Discussion:
Nokia: prefer to conclude the current agreements and discuss the other possible new cases after Nov.
Ericsson: Company just test one of the configuration they support. Late drop for new cases. Prefer to agree to introduce new case this meeting and further discussion the details after Nov, ok to finalize those agreed cases.

Possible Agreements:

Issue 5: Phase noise modelling
Agreements in the last meeting:
· Phase Noise (RAN4#88Bis R4-1813755)
· FFS whether PN is modelled in FR2 simulation
· Option 1: Yes, and select one of the two options from the TR.
· Option 2: No, and add a certain amount of margin on top of the  impairment results provided by companies. The exact margin to be added is up to company’s implementation.
· Further discuss whether to have carrier frequency specific requirements for FR2

Open issues:
· Whether PN is modelled in FR2 test cases
· Option 1: Yes
· Option 2: No and add a certain amount of margin on top of the final averaged performance requirements for phase noise impact. 
· Phase noise impact to different modulation order
· QPSK: less impact, from the investigation from UE demodulation performance, PT-RS is not necessary
· 16QAM and 64QAM

Discussion:
Option 1 : Yes (Nokia, Ericsson, ZTE)
Option 2 Ericsson : For QPSK less impact from PN, it is ok to capture the results with impairments if any. For 16QAM for ideal results if we any results available with clarification of no PN modelled ; but 64QAM further study with PN modelled, no results should be included for FR2
ZTE : consider the whole for the impairment
Nokia : put the results for QPSK, 16QAM and 64QAM to TBD for this meeting.
ZTE : QPSK with impairments has higher priority.
Possible Agreements:
FR2: QPSK with impairments has higher priority, company are encouraged to provide results with impairments within this meeting and try to conclude it.


Issue 6: How to test BS type 1-O or BS type 2-O with 4 and 8 demodulation branches
Agreements in the last meeting:

Open issues:
· How to reassure that all the demodulation branches perform as intended.

Discussion:
R4-1815382:
Proposal 1: do not multiple the amount of OTA testing in order to provide test coverage for all the demodulation branches.  
Additionally, in order to reassure fair and transparent performance evaluation, the following can be considered: 
Proposal 2: selection of the pair of demodulation branches shall not be based on manufacturer declarations. 
Proposal 3: in case of OTA demodulation testing, all the demodulation branches not selected for the testing shall be switched OFF, to reassure fair performance evaluation.
Ericsson: prefer to move to the RF session

Move to the RF session.
Agreements:


Issue 7: AWGN level setting for FR2 OTA testing
Agreements in the last meeting:

Open issues:
· AWGN level setting for FR2 OTA test

Discussion:
Move to the RF session.


Agreements:

	
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1814436
	Remaining issues for NR PUSCH demodulation requirements
	China Telecom
	Proposal 1: For FR1, include non-slot based transmission with resource mapping type B, with a limited number of test cases.
Proposal 2: For FR1 non-slot based transmission with resource mapping type B, configure the symbol length and start symbol index as 10 and 0 respectively.
Proposal 3: Cover all the 4 SCS for DFT-s-OFDM requirements, and whether both SCS in one FR are to be tested depends on the test applicability. 
Proposal 4: For DFT-s-OFDM requirements, change the channel BW from 100MHz to 50MHz for 120kHz SCS.

	R4-1814474
	Discussion and simulation results for NR PUSCH
	Samsung
	Proposal 1: For FR1, there is no performance requirement of PUSCH with type B.

	R4-1815711
	Discussion and FR1 simulation results for NR PUSCH demodulation requirements
	Ericsson
	[bookmark: _Hlk528765832]Observation 1: From the simulation results, it clearly shows that with only one DMRS, it is unreliable and not suitable for most of the test cases with the chosen channel conditions.
Observation 2: Application rule holds for DFT-S-OFDM with (1+1) DMRS pattern and the specified bandwidth for FR1. However, the application rule fails for DFT-S-OFDM with front-loaded only DMRS due to the reason mentioned in observation 1.
Proposal 1: Based on observation 1, suggest removing test cases with front-loaded only DMRS pattern for the current specified channel conditions in the specification for FR1.
Proposal 2: Should define test cases that could test different decoders, and to further study (for the next meeting) to formulate appropriate test cases and test metrics.


	R4-1815712
	FR2 ideal simulation results for NR PUSCH demodulation requirements
	Ericsson
	

	R4-1816012
	Discussion on NR PUSCH demodulation performance
	Huawei, HiSilicon
	Proposal 1: Agree to define performance requirements for FR1 slot-based transmission for both PUSCH mapping B:
· The same performance requirements for cases with one additional DMRS configured as PUSCH mapping A
· Separate performance requirements for cases with only front-load DMRS configured from PUSCH type A
Proposal 2: Agree to define performance requirements with 1+1 DMRS configuration for FR2 non-slot based transmission with 10 and PUSCH mapping type B.
Proposal 3: Define performance requirements with and without PT-RS configured for NR PUSCH FR2 and gNB can pass one set of requirements as per declaration. 
Proposal 4: Not configure PT-RS for NR PUSCH FR2 performance requirements with QPSK.
Proposal 5: Applicability rules should be defined for different PUSCH resource mapping types, i.e. Type A and Type B, slot-based and non-slot based transmission, different number of additional DMRS configurations, i.e. with and without one additional DMRS and different PT-RS configurations, i.e. with and without PT-RS configured.




[bookmark: _Hlk514434712]Discussions
Issue 1: FR1: PUSCH resource mapping type B 
Agreements in the previous meeting:
· For FR1, 
· Whether to test non-slot and/or slot based transmission with resource mapping type B
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested

Open issues:
· For FR1, 
· Option1: Type B for non-slot based.
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested

As per simulation results (R4-1816012), for both slot-based transmission of PUSCH mapping type A and type B
· The same performance requirements for cases with one additional DMRS configured for both PUSCH mapping type A and type B
· Different performance requirements for cases with only front-load DMRS configured for PUSCH mapping type A and type B

Discussion:
· Option1: Type B for non-slot based.(CTC with limited number of test cases)
· Option2: Type B for slot based
· Option3: Type B for both slot and non-slot based.
· Option4: Type B not tested (Samsung)

This is related to the discussion of “test applicability for different configurations for one specific feature”

Agreement:


Issue 2: DMRS configuration
Agreements in RAN4 #AH-1807
· DMRS number
· FR1: 1 (one front-loaded) and 1+1 (one front-loaded and one additional)
· FR2: 1 (one front-loaded) 

Open issues:
1: As per the simulation results and observation from in R4-1815711 and R4-1815349, the front-loaded only DMRS configuration is not applicable for some test cases for CP-OFDM with 2Tx, especially 2T2R and some 2T4R cases.
· How to handle those cases or the front-loaded only DMRS configuration?
· Option 1: Remove test cases with front-loaded only DMRS pattern for the current specified channel conditions in the specification (Ericsson)
· Other options.

DMRS for CP-OFDM
· For FR1
i. Option 1: 1+0 and 1+1 (Original agreements)
ii. Option 2: 1+1 (Ericsson, as per the simulation, some cases are not applicable for DMRS 1+0)

2: Whether to add DMRS 1+1 configuration for FR2 for both CP-OFDM and DFT-s-OFDM considering it is mandatory without UE capability signaling?
· For FR2
· Option 1: 1+0
· Option 2: 1+0 and 1+1

Discussion:
Nokia: disagree to completely remove the front-loaded only pattern, just remove those specific test cases that cannot find the testable SNR as per the aligned idea simulation results for this meeting
ZTE: Keep the front-loaded only pattern and just remove some unfeasible test cases
Ericsson: Fine to just remove those unfeasible test cases.

Agreements:
Just remove some specific test cases with front-loaded DMRS configured that are not feasible, figure out the speficic test cases as per the aligned ideal results from companies during this meeting.
Nokia leads the discussion to figure out those specific test cases and include in the PUSCH WF.


Issue 3: MCS20 only for 1Tx
Agreements in the previous meeting (RAN4#1807 R4-1809336):
· Transmission scheme.
· Define the requirements of PUSCH with 1Tx and 2Tx
· Define the requirements for 2 layer transmission for 2Tx

· MCS to be used for test ()
· CP-OFDM
· QPSK: MCS2 (LDPC base graph #2)
· 16QAM: MCS16 (LDPC base graph #1)
· 64QAM: MCS20 (LDPC base graph #1) for 1Tx

Open issues:	
During the email discussion before the meeting, nobody know what is reason behind to set MCS20 only for 1Tx

Discussion:
Nokia: 2T2R usually has too higher SNR, ok to only define for 1Tx
ERICSSON: OK to the current agreement. Try to avoid the higher SNR for 64QAM, 2 layers the corresponding SNR is about 23-26B depending on different conditions
ZTE: In general, if no strong, just keep the previous agreement.

Possible Agreements:
Keep the previous agreements of defining requirements for 64QAM with 1Tx only.
Issue 4: PTRS configuration
Agreements in last meeting:
· PTRS are configured in FR2 test cases, the configuration is: 
· For CP-OFDM
· Frequency density KPTRS : 2 (PTRS every 2 RBs) 
· Time density LPTRS : 1 (all symbols with PTRS)
· Default thresholds for PT-RS patterns for DFT-S-OFDM
· NRB0=0, NRB1=8, NRB2=NRB3=32, and NRB4=108 

Open issues:
· QPSK: PT-RS has less impact, not configure PT-RS
· 16QAM and 64QAM: 
· Both PT-RS configured and not-configured


Discussion:
Nokia: prefer to configure PT-RS for QPSK even less impact to the performance considering the same configuration for all cases’
Keep the previous agreements. 
Samsung: No PT-RS figuration is the baseline and further study if PT-RS is needed for all modulation order.
Ericsson: No technical concern raised, we should keep the previous agreement
ZTE: Any harm to keep the PT-RS configuration for QPSK, keep the previous agreement
CATT: FRC, the PT-RS overhead is 0 during the email discussion.

Agreements:
Default Xoverhead value 0 is agreed to use in the TBS calculation for FR2 cases with PT-RS configured.

Issue 5: DFT-s-OFDM
Agreements in last meeting:
· Simulate the following by the next meeting
· Based on results, it will be decided if one SCS/BW combination is sufficient per FR in the next meeting
	SCS
	BW in PRB
	BW in MHz

	15 (FR1)
	25
	5

	30 (FR1)
	24
	10

	60 (FR2)
	 30 in the middle of the channel BW
	50

	120 (FR2)
	 30 in the middle of the channel BW
	100



Open issues:
· One SCS/CBW combination per FR
· Option 1: Cover 4 SCS, whether both SCS in one FR to be tested depends on the test applicability
· Other options

· CBW for FR2 120kHz SCS 
· Change CBW from 100MHz to 50MHz for FR2 120kHz SCS

Discussion:
1: Whether cover 4 SCS? Whether 2 SCS for each FR need to tested or just select one SCS if the simulation results is quite similar.
CATT: As per the simulation results submitted, the results even for FR1 is quite different; for FR2, need to double check the results; 
CTC: The number of test cases is small, prefer to test all SCS, the concern is the 50MHz CBW is the minimal for 120kHz SCS.
ZTE: FR1 results are quite different for 1+0, 2dB difference; but 1dB difference for 1+1; prefer to test all configurations considering the different SCS under fading channel. Need to rerun the simulation if we change the BW from 100MHz to 50MHz
Nokia: FR1 results are quite different for 1+0; but very similar for 1+1


2: Test applicability for each SCS per FR



Agreements:
Agree to test all 4 agreed CBW/SCS combinations,

PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1814475
	Discussion and simulation results for NR PUCCH
	Samsung
	[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Proposal 1: Both without additional and with additional DMRS should be considered for defining the  performance requirement for PUCCH format 3 and format 4,  considering the UCI payload, and high speed scenario, as well as the coding rate , in both FR1 and FR2.
Observation 1: With additional DMRS can achieve better performance than that of without additional DMRS. 
Observation 2:NACK2ACK detection probability for Format 2 is not the bottleneck compared with ACK missed detection probability. 
Proposal 3: ACK missed detection probability and DTX to ACK can be regarded as the test metric for Format 2.


	R4-1815359
	Remaining issues for PUCCH demodulation: metric for PUCCH format 2
	Ericsson
	Proposal: PUCCH Format 2 shall not consider performance requirement based upon NACK2ACK test metric.

	R4-1815360
	Simulation results on PUCCH demodulation
	Ericsson
	



Discussions
Issue 1: Test metric for PUCCH format 2
Agreements in the last meeting:
· Test metric
· If number of bits <= 11
· DTX to Ack probability <1% and Missed Ack probability < 1%
· Define NACK to ACK requirement if it is the limiting factor compared with ACK miss requirement.
· More simulation results are encouraged in the next meeting.

Open issues:
· NACK to ACK test metric for format 2
Simulation results provided by companies:
· Results shown in R4-1814820(ZTE), R4-1815350(Nokia) and R4-1815359(Ericsson) that NACK to ACK is not the limiting factor compared with 1% ACK missed
· Samsung R4-1814475 to be provided

Discussion:
Samsung: in last meeting, we provide our results to show NACK to ACK is not the limiting factor.

Agreements:
Not define NACK to ACK performance requirements for PUCCH format 2	


Issue 2: Additional DMRS for PUCCH format 3 and 4 FR2
Agreements in the previous meeting:
· DMRS pattern for format 3 and 4:
· FR1: 
· Without additional DMRS for all cases 
· With additional DMRS for cases with the number of OFDM symbols more than 9 
· FR2: 
· Without additional DMRS
· FFS with additional DMRS 
Open issues:
· Additional DMRS for format 3 and 4 in FR2 for cases with the number of OFDM symbols more than 9
· Option 1: with and without DMRS (Samsung)
· Option 2: without DMRS only
Discussion:
This is related to the discussion of “test applicability for different configurations for one specific feature”


Agreements:

Issue 3: Time mask for FR2 with frequency hopping for cases with 120kHz SCS
Agreements in the previous meeting:
Intra-slot frequency hopping is enabled

Open issues:
What is the impact to the FR2 PUCCH demodulation performance?

Discussion:

R4-1815049 feature item 4-1 Basic UL control channel:
“RAN4 needs to check feasibility of frequency hopping for PUCCH formats for FR2. “Feasibility” here means whether PUCCH demodulation performance can be kept or not when 120kHz SCS is assumed and RB hopping is applied in our understanding.”
[bookmark: _Toc526340835]“6.3.3	Transmit ON/OFF time mask
[bookmark: _Toc526340836]6.3.3.1	General
The transmit ON/OFF time mask defines the transient period(s) allowed
-	between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
-	between continuous ON-power transmissions when power change or RB hopping is applied.
In case of RB hopping, transition period is shared symmetrically.

- A long subslot transmission is a Type B transmission with more than 2 symbols.
- A short subslot transmission is a Type B transmission with 1 or 2 symbols.
[image: cid:image002.jpg@01D47A02.47E91D50]

Agreements:
Further investigation is need to check the performance impact due to the time mask under the frequency hopping enabled.
Whether frequency hopping is needed considering the time mask impact to the PUCCH performances.
PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1814445
	Remaining issues for NR PRACH demodulation requirements
	China Telecom
	Proposal 1: For preambles with short sequence, set the timing offset base value as 0, and this offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8us. Then the loop is being reset and the timing offset is set again to 0us.
Proposal 2: Use the time estimation error tolerance in the following table.
	PRACH Preamble
	PRACH SCS
	Proposed time estimation error tolerance for AWGN
	Proposed time estimation error tolerance for TDL channel

	Long sequence
	1.25kHz
	1.04 us
	1.04 us + 1.51 us = 2.55 us

	Short sequence
	15kHz
	0.52 us
	0.52 us + 1.51 us = 2.03 us

	
	30kHz
	0.26 us
	0.26 us + 1.51 us = 1.77 us 

	
	60kHz
	0.13 us
	0.13 us + 0.15 us = 0.28 us

	
	120kHz
	0.07 us
	0.07us + 0.15 us = 0.22us




	R4-1815366
	Further agreements on NR PRACH demodulation
	Ericsson
	· 

	R4-1816009
	Discussion on NR PRACH demodulation performance
	Huawei, HiSilicon
	



Discussions
Issue 1: Timing offset and time estimation error tolerance
Agreements in the last meeting:	
· Reuse LTE timing offset sequence for format 0
· Timing offset start value:
· 50% of Ncs 
· Increased within the loop, adding 0.1us in each step (up to 0.9us)
· Then loop is reset and restart again.
· Timing offset shall be scaled according to SCS and format
· To be further investigated, Email discussion. Deadline: Oct 26th
· Tolerance on timing offset error should be further investigated for next meeting.
· Option1: Scaling according to SCS
· Other option is not precluded
· Email discussion. Deadline: Oct 26th

Open issues:


Discussion:
Email discussion was initiated by Ericsson after RAN4#88bis meeting and summarized by China Telecom as below:



Candidate Agreements:
Timing offset: For preambles with short sequence, set the timing offset base value as 0, and this offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8us. Then the loop is being reset and the timing offset is set again to 0us.

Time estimation error tolerance:
	PRACH Preamble
	PRACH SCS
	Proposed time estimation error tolerance for AWGN
	Proposed time estimation error tolerance for TDL channel

	Long sequence
	1.25kHz
	1.04 us
	1.04 us + 1.51 us = 2.55 us

	Short sequence
	15kHz
	0.52 us
	0.52 us + 1.51 us = 2.03 us

	
	30kHz
	0.26 us
	0.26 us + 1.51 us = 1.77 us 

	
	60kHz
	0.13 us
	0.13 us + 0.15 us = 0.28 us

	
	120kHz
	0.07 us
	0.07us + 0.15 us = 0.22us



 Draft CRs and TPs
Contributions list and summary of proposals
1) Draft CRs to TS 38.104
	
	Tdoc
	Title
	Source
	Notes

	General and Annex
	R4-1815378
	DraftCR to TS 38.104: cleanup for the performance requirements sections (8, 11)
	Huawei
	

	
	R4-1815379
	DraftCR to TS 38.104: clarification on the use of "RX antennas" for the OTA demodulation (11.1.1)
	Huawei
	

	
	R4-1815380
	DraftCR to TS 38.104: OTA demodulation branches (11.1.2)
	Huawei
	

	
	R4-1815570
	Draft CR to 38.104 on Combined CRs for BS Demodulation performance
	Ericsson
	

	
	R4-1815571
	Draft CR to 38.104 on Noise definition for BS demodulation
	Ericsson
	

	
	R4-1816017
	TP for introducing propagation conditions in TS 38.104
	Huawei, HiSilicon
	

	PUSCH
	R4-1814439
	Draft CR to TS 38.104: Performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1814442
	Draft CR to TS 38.104: FRC definitions for FR1 DFT-s-OFDM based PUSCH and FR2 PUSCH
	China Telecom
	

	
	R4-1815708
	Draft CR to TS 38.104 – PUSCH requirements with CP-OFDM for FR2
	Ericsson
	

	
	R4-1815839
	CR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	PUCCH
	R4-1814477
	Draft CR on PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	
	R4-1814817
	Draft CR on FR2 PUCCH format 1 performance requirement for TS 38.104
	ZTE Wistron Telecom AB
	

	
	R4-1815362
	Draft CR to TS 38.104: PUCCH format 0 requirement
	Ericsson
	

	
	R4-1816014
	TP for updating 38.104 clause 8 about PUCCH formats 3 and 4 performance requirements
	Huawei, HiSilicon
	

	PRACH
	R4-1814632
	Draft CR for TS38.104: Performance requirements for PRACH
	CATT
	



2) TPs for TS 38.141-1
	
	Tdoc
	Title
	Source
	Notes

	Annex
	R4-1814435
	TP to TS 38.141-1: Measurement system set-up for BS type 1-H performance requirements
	China Telecom
	

	
	R4-1815841
	TP for 38.141-1 Annex for General rules for statistical testing
	Nokia, Nokia Shanghai Bell
	Related to the email discussion about the Annex of 38.141-1

	
	R4-1814443
	TP to TS 38.141-1: FRC definitions for FR1 DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1816018
	TP for introducing propagation conditions in TS 38.141-1
	Huawei, HiSilicon
	

	PUSCH
	R4-1814440
	TP to TS 38.141-1: Update of AWGN power level and FRC index for DFT-s-OFDM based PUSCH demodulation requirements
	China Telecom
	

	
	R4-1815840
	TP for 38.141-1 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	FRC reference

	PUCCH
	R4-1814478
	TP for TS 38.141-1 on NR PUCCH format2 conducted performance requirements
	Samsung
	NACK to ACK no conclusion yet

	
	R4-1815363
	TP to TS 38.141-1: PUCCH format 0 requirement testing
	Ericsson
	

	
	R4-1816015
	TP for updating 38.141-1 clause 8 about PUCCH formats 3 and 4 conformance testing
	Huawei, HiSilicon
	

	PRACH
	R4-1814633
	TP to TS38.141-1: Performance requirements for PRACH
	CATT
	



3) TPs for TS 38.141-2
	
	Tdoc
	Title
	Source
	Notes

	General and Annex
	R4-1815381
	TP to 38.141-2: OTA demodulation alignment with TS38.104 (8.1)
	Huawei
	

	
	R4-1815842
	TP for 38.141-2 Annex for General rules for statistical testing
	Nokia, Nokia Shanghai Bell
	Related to the email discussion about the Annex of 38.141-1

	
	R4-1814444
	TP to TS 38.141-2: FRC definitions for PUSCH and test parameters for PRACH
	China Telecom
	

	PUSCH
	R4-1814441
	TP to TS 38.141-2: Radiated test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1815348
	TP to TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	Shall base on the merged TS 38.141-2 shared on RAN4 email reflector after RAN4#88Bis

	
	R4-1815709
	TP to 38.141-2 – PUSCH requirements with CP-OFDM for FR2
	Ericsson
	

	PUCCH
	R4-1814479
	TP for TS 38.141-2 on NR PUCCH format2 radiated performance requirements
	Samsung
	No conclusion yet for NACK to ACK requirement, but missed DTX to ACK probability 1%

	
	R4-1814818
	TP for TS38.141-2: PUCCH format 1 OTA conformance test
	ZTE Wistron Telecom AB
	Only type 2-O

	
	R4-1815364
	TP to TS 38.141-2: PUCCH format 0 requirement testing
	Ericsson
	Common section for both type 1-O and 2-O

	
	R4-1816016
	TP for introducing PUCCH format 3 and 4 radiated conformance requirements for OTA test in 38.141-2
	Huawei, HiSilicon
	Separate section for BS type 1-O and 2-O

	PRACH
	R4-1814634
	TP to TS38.141-2: Performance requirements for PRACH
	CATT
	Common section for both type 1-O and 2-O



Discussions
Issue 1: TP drafting in TS 38.141-2 
Open issues:
1: The necessity to add Annex X for “General rules for statistic testing” (R4-1815841 and R4-1815842 from Nokia)
2: “Method of test” for 1-O and 2-O should be put in one common sub-clause or separate sub-clauses
· At least one sub-clause on “Method of test” for each waveform of PUSCH, each format of PUCCH and PRACH”
· 
3: “Number RX antennas" used in conducted performance requirements need to change to “Number of demodulation branches” (i.e. not physical antennas of the antenna array) for radiated performance requirements description?
Option a) add the following general description on demodulation branch as in this TP, i.e., Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array). 
Option b) to replace "RX antennas" with "demodulation branches" in the requirement tables for each physical channel. 
And this needs to be aligned with between 38.104 and 38.141-2. (CTC)



Discussion:
1: During the email discussion initiated by Huawei about TS 38.141-1/2 drafting, some principles for consideration:
1. As conformance testing specification, 38.141-1/2 needs to align with core specification 38.104
1. 38.141-1/2 is for NR single RAT. As such, it can use 36.141 as a good reference
1. Since 38.141-2 deals with radiated conformance testing, it may refer to eAAS conformance testing
1. 38.141-1/2 should be aligned with each other as much as possible
1. As is always commented, it is better for 38.141-1/2 to be self-contained to a large extent for the sake of convenience for testing people 

2: Email discussion, Ericsson give the following proposals:
1-     The “Method of test”, including Initial conditions and Procedure will be common to all requirements test, only parameters and expected results would change.
To avoid repeating this for every test, we would propose to put this sub-clause in a common sub-section, and then, in each test requirement, we only mention the parameters + expected values.
2-     AWGN level: levels should be common for 1-O tests, and also for 2-O, right?
Again, to avoid useless repetition, we would propose to put those tables in some common sub-section, one for 1-O and one for 2-O.
As per the submitted TP, except Huawei and ZTE, all other companies are using the common section structure

3: Except R4-1814441(CTC) and R4-1814634(CATT), all other TPs are still using “Number of Rx antennas”

Agreements:


Summary of simulation results
PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1814437
	Ideal simulation results for NR PUSCH
	China Telecom
	

	R4-1814438
	Impairment simulation results for NR PUSCH
	China Telecom
	

	R4-1814474
	Discussion and simulation results for NR PUSCH
	Samsung
	

	R4-1814629
	Simulation results for NR PUSCH
	CATT
	

	R4-1814746
	Updated simulation and impairment results for NR PUSCH
	CMCC
	

	R4-1814819
	Simulation results on NR PUSCH
	ZTE Wistron Telecom AB
	

	R4-1815349
	NR PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1815711
	Discussion and FR1 simulation results for NR PUSCH demodulation requirements
	Ericsson
	

	R4-1815712
	FR2 ideal simulation results for NR PUSCH demodulation requirements
	Ericsson
	

	R4-1816013
	Simulation results for NR PUSCH
	Huawei, HiSilicon
	



PUCCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1814475
	Discussion and simulation results for NR PUCCH
	Samsung
	

	R4-1814630
	Simulation results for NR PUCCH
	CATT
	

	R4-1814747
	Updated simulation and impairment results for NR PUCCH
	CMCC
	

	R4-1814820
	Simulation results on NR PUCCH
	ZTE Wistron Telecom AB
	

	R4-1815350
	NR PUCCH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1815360
	Simulation results on PUCCH demodulation
	Ericsson
	

	R4-1816011
	Simulation results for NR PUCCH
	Huawei, HiSilicon
	

	
	
	
	



PRACH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1814476
	Discussion and simulation results for NR PRACH
	Samsung
	

	R4-1814631
	Simulation results for NR PRACH
	CATT
	

	R4-1814748
	Updated simulation and impairment results for NR PRACH
	CMCC
	

	R4-1814821
	Simulation results on NR PRACH
	ZTE Wistron Telecom AB
	

	R4-1815351
	NR PRACH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1815361
	Simulation results on PRACH demodulation
	Ericsson
	

	R4-1816010
	Simulation results for NR PRACH
	Huawei, HiSilicon
	



Summary of simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1814432
	Summary of ideal results for NR BS demodulation requirements
	China Telecom
	

	R4-1814433
	Summary of impairment results for NR BS demodulation requirements
	China Telecom
	



Discussion: Companies are welcome to fill your simulation results in the summary of simulation results collected by China Telecomm on RAN4 email reflector, further discussion maybe is needed whether some requirements can be decided during RAN4#89 meeting as per the submitted simulation results.
Issue 1: Rules and Procedure to derive the performance requirement
General rule:
1: Basically AVE impairment results should be used if ideal SPAN<=2dB;
2: AVE impairment results by removing the highest and lowest values if ideal SPAN >2dB, but with editor notes that further revisit is needed;

Procedure to derive the performance requirements for RAN4#89 meeting:
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Figure 6.3.3.9-3: Consecutive short subslot (1 symbol gap) time mask for the case when transient
period is required on both sides of the symbol and when 120kHz SCS is used in FR2.
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[NR BS demod] Email discussion on PRACH Timing Offset and Time estimation error tolerance

1.	Timing offset

		Company

		View



		Ericsson

		Timing offset shall consider:

1. The largest time offset is no larger than PRACH CP:



1. The largest time offset with propagation delay cannot be larger than the length of the detection window (based on v and Ncs):   



                                   

 

Both gives:





 

     From which, we could calculate below values (for A3 and B4):



		 

		SCS

		Ncs

		Timing Offset



		A3

		15 kHz

		23

		0.31 µs



		

		30 kHz

		46

		2.91 µs



		

		60 kHz

		69

		1.72 µs



		

		120 kHz

		69

		0.80 µs



		B4

		15 kHz

		23

		0.31 µs



		

		30 kHz

		46

		2.91 µs



		

		60 kHz

		69

		2.18 µs



		

		120 kHz

		69

		1.09 µs





                           

   Timing offset for other PRACH formats shall still be calculated…                                             







		China Telecom

		Ericsson’s proposal (i.e., maximal timing offset = 0.5* Ncs + the numbers in the above table) is fine for format A3 and B4. However, there are two additional aspects to be taken into account: 

1) For some preamble format (such as format A1 with 30, 60, 120kHz SCS), the 0.5* Ncs base value is already larger than the CP length.

2) It would be better to define a unified timing offset scheme for all the preamble formats, in order to simplify the test setup.

Thus, in the following table, for all the preamble formats and SCSs, we calculate the CP length, Ncs, maximal delay of fading channel, and derive the maximum timing offset that can be configured in the test.

		Format　

		　SCS

		CP 

		Ncs

		(a) min {CP, Ncs}

		(b) Maximum delay of fading channel (Note)

		(a-b) Maximum configured timing offset 



		A1

		15 kHz

		

288 

		

339 

		

288 

		

80 

		

208 

		6.77 us



		

		30 kHz

		

144 

		

339 

		

144 

		

80 

		

64 

		2.08 us



		

		60 kHz

		

72

		

254 

		

72 

		

9 

		

63 

		2.05 us



		

		120 kHz

		

36

		

127 

		

36 

		

9 

		

27 

		0.88 us



		A2

		15 kHz

		

576

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		30 kHz

		

288

		

339 

		

288 

		

80 

		

208 

		6.77 us



		

		60 kHz

		

144

		

254 

		

144 

		

9 

		

135 

		4.39 us



		

		120 kHz

		

72

		

127 

		

72 

		

9 

		

63 

		2.05 us



		A3

		15 kHz

		

864 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		30 kHz

		

432

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		60 kHz

		

216

		

254 

		

216 

		

9 

		

207 

		6.74 us



		

		120 kHz

		

108

		

127 

		

108 

		

9 

		

99 

		3.22 us



		B4

		15 kHz

		

936 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		30 kHz

		

468

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		60 kHz

		

234 

		

254 

		

234 

		

9 

		

225 

		7.32 us



		

		120 kHz

		

117 

		

127 

		

117 

		

9 

		

108 

		3.52 us



		C0

		15 kHz

		

1240 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		30 kHz

		

620 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		60 kHz

		

310 

		

254 

		

254 

		

9 

		

245 

		7.98 us



		

		120 kHz

		

155 

		

127 

		

127 

		

9 

		

118 

		3.84 us



		C2

		15 kHz

		

2048 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		30 kHz

		

1024 

		

339 

		

339 

		

80 

		

259 

		8.43 us



		

		60 kHz

		

512 

		

254 

		

254 

		

9 

		

245 

		7.98 us



		

		120 kHz

		

256 

		

127 

		

127 

		

9 

		

118 

		3.84 us



		Note: TDLC300 for FR1, TDLA30 for FR2







It is seen that format A1 with 120kHz SCS has the smallest maximum timing offset (due to the short CP length), which is 0.88us.

Based on these analysis, we have the following proposal on timing offset scheme:

· For preambles with short sequence, set the timing offset base value as 0, and this offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8us. Then the loop is being reset and the timing offset is set again to 0us.



		

		



		Consensus

		







2.	Time estimation error tolerance

		Company

		View



		Ericsson

		For LTE, this tolerance is set to 1.04 µs.

We propose to scale it according to:  

1. us for AWGN channel 

1.  us + Tdelay for TDL channel, where Tdelay is the propagation delay channel



		China Telecom

		Generally agree with the principle proposed by Ericsson in the email and in section 2.1 of R4-1812770. But some updates are needed:

1) For short sequence, the PRACH signal time resolution should be us but not us, since 1/(15kHz*139)=0.48us (1.04us is for format 0 with 1.25kHz SCS and long sequence).

2) For the Tdelay, if the maximal delay of TDLC300 channel (i.e., 2.595 us ) is considered, us + Tdelay will exceed the PUSCH/PUCCH CP duration for 30kHz SCS. In addition, the power is very low for the last tap (-16dB for TDLC300, -26.2dB for TDLA30), so it is proposed not to consider the last tap for deriving Tdelay. 

With the above analysis, our proposed time error tolerance for AWGN and TDL channel is given in the following table (the numbers colored in blue).

		PRACH Preamble

		PRACH SCS

		PUSCH/PUCCH CP duration (normal CP)

		PRACH signal time resolution

		Proposed time error tolerance for AWGN

		Proposed time error tolerance for TDL channel



		Long sequence

		1.25kHz

		144/(15*10^3*2048) *10^6=4.69us

		0.95 us

		1.04 us

		1.04 us + 1.51 us = 2.55 us



		Short sequence

		15kHz

		· 144/(15*10^3*2048) *10^6=4.69us for 15kHz SCS PUSCH

· 144/(30*10^3*2048) *10^6=2.34us for 30kHz SCS PUSCH

		0.48 us

		0.54 us->0.52us	Comment by Huawei: As per comments from Ericsson during email discussion: In LTE, the tolerance is a multiple of the timing advance command resolution, i.e. 0.52us, to keep consistence and still scale with numerology (0.52 *2- s.), it might be better so to consider 0.52s for 15 kHz and 0.26s for 30 kHz.

		0.52 us + 1.51 us = 2.03 us



		

		30kHz

		

		0.24 us

		0.27 us->0.26us

		0.26 us + 1.51 us = 1.77 us 



		

		60kHz

		· 144/(60*10^3*2048) *10^6=1.17us for 60kHz SCS PUSCH

· 144/(120*10^3*2048) *10^6=0.59us for 120kHz SCS PUSCH

		0.12 us

		0.13 us

		0.13 us + 0.15 us = 0.28 us



		

		120kHz

		

		0.06 us

		0.07 us

		0.07us + 0.15 us = 0.22us







Annex:

TDLC300 (from R4-1814066, TP on channel models for TS38.101-4)

		Tap #

		Delay [ns]

		Power [dB]

		Fading distribution



		1

		0

		-6.9

		Rayleigh



		2

		65

		0

		Rayleigh



		3

		70

		-7.7

		Rayleigh



		4

		190

		-2.5

		Rayleigh



		5

		195

		-2.4

		Rayleigh



		6

		200

		-9.9

		Rayleigh



		7

		240

		-8.0

		Rayleigh



		8

		325

		-6.6

		Rayleigh



		9

		520

		-7.1

		Rayleigh



		10

		1045

		-13.0

		Rayleigh



		11

		1510

		-14.2

		Rayleigh



		12

		2595

		-16.0

		Rayleigh







TDLA30 (from R4-1814066, TP on channel models for TS38.101-4)

		Tap #

		Delay [ns]

		Power [dB]

		Fading distribution



		1

		0

		-15.5

		Rayleigh



		2

		10

		0

		Rayleigh



		3

		15

		-5.1

		Rayleigh



		4

		20

		-5.1

		Rayleigh



		5

		25

		-9.6

		Rayleigh



		6

		50

		-8.2

		Rayleigh



		7

		65

		-13.1

		Rayleigh



		 8

		75

		-11.5

		Rayleigh



		9

		105

		-11.0

		Rayleigh



		10

		135

		-16.2

		Rayleigh



		11

		150

		-16.6

		Rayleigh



		12

		290

		-26.2

		Rayleigh











		

		



		Consensus
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