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

	R4-1902833
	Further discussion on applicability rule for BS demodulation requirements
	China Telecom
	Proposal 1: If the group agrees to use a table to capture the declarations of supported baseband features, it is preferred to create a new table in section 4.6 for the declarations of baseband features.
Observation 1: For NR deployment, there is a big possibility to aggregate carriers with different SCS in one FR.
Proposal 2: Define CA demodulation requirements for CP-OFDM PUSCH only, with the following principle to select CC combination and SCS:
· For a BS supporting UL carrier aggregation, only the CC combination with largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· For each CC, if more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance at per CC basis.
Proposal 3: In the requirements for each physical channel, not repeat the detailed applicability, and just add a sentence like “The tests applicable to one BS is decided based on the manufacturer declarations in subclause [4.6] and the applicability rule in subclause 8.1.2.”
Proposal 4: Capture the applicability for BS with large number of Rx antennas agreed in R4-1813755 in TS 38.141-1/2.


	R4-1903207
	On NR PUCCH and PUSCH applicability rules and declarations
	Nokia, Nokia Shanghai Bell
	1. Amend the “Manufacturer’s declarations” sections in TS 38.141-1 [3] and TS38.141-2 [4], to codify the supported configurations/feature parameterizations declarations.
1. Only capture the declarations applicable to at least one of the BS types in TS 38.141-1 [3] and TS38.141-2 [4], respectively. Even, if this breaks the declaration identifier numbering alignment between the specifications.
1. Declaration identifier descriptions shall be sufficiently general to allow for declarations outside of the scope of available test cases but shall also reflect agreements on minimum supported configuration constraints.
1. Amend the “Applicability rules” sections in TS 38.141-1 [3] and TS38.141-2 [4], to refer to the declaration identifiers in the “Manufacturer’s declarations”, whenever an applicability rule depends on a specific declaration.


	R4-1903206
	On NR BS demodulation remaining general issues
	Nokia, Nokia Shanghai Bell
	1. Set the currently TBD AWGN power levels for FR2 in TS 38.141-2 [3], to comply with [15]dB over receiver sensitivity.
Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA.
1. After checking with TS 38.104 [2] Table 10.3.2-1 on the receiver sensitivity of FR1, we conclude that the AWGN power levels for FR1 are in line with the [15]dB requirement of FR2.
Adapt the implementation of the minimum requirement selection procedure to match the agreed procedure.
Change the permissible impaired span to 4dB. Check requirements that still break this constraint on a case by case basis.
RAN4 to consider removing all PUSCH test cases with DMRS configuration 1+0.
RAN4 to consider removing all PUSCH test cases with 8 receive antennas/demodulation branches.
Resolve the applicability rule title change issue by incorporating statements that refer the reader to the correct applicability rule section.

	R4-1903278
	Further discussion on deriving performance requirements
	ZTE Wistron Telecom AB
	Proposal 1: RAN4 consider to take option 1 or 2 for deriving BS demodulation performance requirements.

	R4-1904109
	Test Equipment MU values for BS demodulation conformance testing
	Keysight Technologies UK Ltd
	For FR1, test equipment MU value for SNR and Fading profile uncertainty are acceptable.

	R4-1904387
	Discussion on the declaration of supported feature parameterization
	Huawei, HiSilicon
	Proposal: it is proposed not to add new table and re-use already present Manufacturer’s declarations table for both “addition of template to capture declarations” and “where to put declaration template”.

	R4-1903489
	MU for FR2 demodulation requirements
	Ericsson, Rohde & Schwarz
	

	R4-1903490
	Draft CR to 38.141-2: Addition of measurement uncertainty for FR2 performance requirements
	Ericsson
	



Discussions
[bookmark: _Hlk514409684]Issue 1: Capturing of declarations
Agreements in the previous meeting RAN4#90 (R4-1902071):
Applicability rules handling in RAN4#90 meeting:
· Discuss the applicability rules on a case by case basis in this meeting.
· Capture outcome in text format following CTCs draftCR.
Capturing of declarations:
· Addition of template to capture declarations.
· Option 1: Use table.
· Option 2: Do not add new table and re-use already present Manufacturer’s declarations table.
· Other options not precluded.
· Where to put declarations template
· Option 1: Performance requirement section
· Option 2: Annex
· Option 3: Do not add new table and re-use already present Manufacturer’s declarations table.
· Other option not precluded
· Possible agreements: 
· Add such reference in next meeting after we have clear agreements.
· Companies are encouraged to provide draftCRs for next meeting on how to capture the declarations required for the applicability rules definitions.
Referencing of Declarations:
· Have a reference to the referred declarations whenever possible. 
· For example:
· “For each subcarrier spacing declared to be supported in Section 4.6, the tests for a specific channel bandwidth shall apply only if the BS supports it.”

Open issues:
· How to capture the supported features declarations
· Format:
· Option 1: Use table.
· Option 2: Do not add new table and re-use already present Manufacturer’s declarations table.
· Other options not precluded.

· If use table format:
· Option 1: Create new table in section 4.6. (CTC)
· Option 2: Amend the “Manufacturer’s declarations” section 4.6 in TS 38.141-1/2 (reuse already present manufacturer’s declaration table and amend as below ) (Nokia, Ericsson)

[Nokia R4-1903206]: 
 Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test requirements
	Declaration identifier

	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	BS type 1-H
(Note 2)
	BS type 1-O
	BS type 2-O

	D.63
	PUSCH Time domain resource allocation type
	Declaration of the supported PUSCH Time domain resource allocation type(s).
Declared per FR, and for transformation precoding disabled and enabled, respectively.
Minimum supported types follow available performance requirements and their applicability rules.
	c
	x
	x

	D.64
	PUSCH additional DMRS positions
	Declaration of the supported number of PUSCH additional DMRS positions.
Declared per FR, and for transformation precoding disabled and enabled, respectively.
Minimum supported additional positions follow available performance requirements and their applicability rules.
	c
	x
	x

	D.65
	PUSCH PT-RS
	Declaration of the support of PT-RS in PUSCH.
Declared per FR. Minimum supported configurations follow available performance requirements and their applicability rules.
	c
	x
	x

	D.66
	PUCCH additional DMRS positions
	Declaration of the supported number of PUCCH additional DMRS positions.
Declared per FR, and per PUCCH format.
Minimum supported additional positions follow available performance requirements and their applicability rules.
	c
	x
	x

	NOTE 1:	Manufacturer declarations applicable per BS requirement set were marked as “x”. Manufacturer declarations not applicable per BS requirement set were marked as “n/a”.
NOTE 2:	For BS type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3]. For declarations marked as ‘c’, related conducted declarations in TS 38.141-1 [3] apply.



[Ericsson R4-1904027 for TS 38.141-1]:
	D.100
	PUSCH mapping type
	List of PUSCH mapping type supported as specified in [17], i.e. type A and/or type B.
	x
	x

	D.101
	PUSCH additional DM-RS symbols alternative
	Declaration if BS supports PUSCH without additional DM-RS or/and with additional DM-RS
	x
	x

	D.102
	PUCCH format
	List of PUCCH format supported as specified in [17], i.e. format 0, format 1, format 2, format 3 and/or format 4
	x
	x

	D.103
	PRACH burst format and sub-carrier spacing
	List of PRACH burst format supported and for each format the  supported subcarrier spacing as specified in XX, i.e.:
· Burst format 0, A1, A2, A3, B4, C0, C2
· Subcarrier spacing: 15 or 30 kHz
	x
	x

	NOTE 1: 	If a BS is capable of 256QAM DL operation then two rated output power declarations may be made. One declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when not configured for 256QAM transmissions.
NOTE 2: 	Parameters for contiguous or non-contiguous spectrum operation in the operating band are assumed to be the same unless they are separately declared.
NOTE 3: 	If BS is declared to support Band n20 (D.3), the manufacturer shall declare if the BS may operate in geographical areas allocated to broadcasting (DTT). Additionally, related declarations of the emission levels and maximum output power shall be declared.
NOTE 4: 	This manufacturer declaration is optional.



[Ericsson R4-1904028 for TS 38.141-2]:
	D.100
	PUSCH mapping type
	List of PUSCH mapping type supported as specified in [17], i.e. type A and/or type B.
	x
	x
	x

	D.101
	PUSCH additional DM-RS symbols alternative
	Declaration if BS supports PUSCH without additional DM-RS or/and with additional DM-RS
	x
	x
	x

	D.102
	PUCCH format
	List of PUCCH format supported as specified in [17], i.e. format 0, format 1, format 2, format 3 and/or format 4
	x
	x
	x

	D.103
	PRACH burst format and sub-carrier spacing
	List of PRACH burst format supported and for each format the  supported subcarrier spacing as specified in XX, i.e.:
· Burst format 0, A1, A2, A3, B4, C0, C2
Subcarrier spacing: 15 or 30 kHz
	x
	x
	x

	D.104
	PUCCH DM-RS additional position
	Declaration if BS supports PUCCH format 3 and/or format 4 without additional DM-RS or/and with additional DM-RS
	x
	x
	x

	D.105
	PUSCH PT-RS 
	Declaration if BS supports PUSCH without PT-RS or/and with PT-RS
	x
	x
	x

	NOTE 1:	Manufacturer declarations applicable per BS requirement set were marked as “x”. Manufacturer declarations not applicable per BS requirement set were marked as “n/a”.
NOTE 2:	For BS type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3]. For declarations marked as ‘c’, related conducted declarations in TS 38.141-1 [3] apply.
......



[Huawei R4-1904388/89 ]:

Discussion:
Nokia: reuse the same table as RF but need to coordinate with RF about the larger numbering
CTC: E/// proposal is ok, but need to take care the larger numbering
E///: every delegate check with RF colleagues if RF has concerns about the same table for RF and demod, maybe some confusions will be caused for some common feature declaration.
DCM: No strong views for using the same table but prefer to separate table, need to check with RF.
ZTE: separate the RF and demod in different table, just ensure in the same section.
Nokia: Ok to one company to take it.
Ericsson: one company to take both CRs for TS 38.141-1 and 38.141-2.

Agreements:	
For the manufacture declaration: use table format to capture the feature declarations
=>Use the same table 4.6-1 as RF for the manufacture feature declarations, but need to check with RF
Ericsson will lead the offline discussion about the wording for the feature declaration to be captured in the revised CRs R4-1904027/4028 from Ericsson, Huawei’s CRs will be noted.
Issue 2: Reference of applicability rule and/or declaration
Agreements in RAN4#90 meeting (R4-1902071):
· Have a reference to the referred declarations whenever possible. 
· For example:
· “For each subcarrier spacing declared to be supported in Section 4.6, the tests for a specific channel bandwidth shall apply only if the BS supports it.”


Open issues:
· Reference of applicability rule and/or declaration:
· Option 1: For each subcarrier spacing declared to be supported in Section 4.6, the tests for a specific channel bandwidth shall apply only if the BS supports it. (Huawei)
· Option 1a: For each subcarrier spacing declared to be supported (see D.7), the tests for a specific channel bandwidth shall apply only if the BS supports it. (Nokia, Ericsson)
· Example given in RAN4#90 in R4-1902071, updates to “Applicability rules” section 8.1.2

· Option 2: Add a sentence “ The tests applicable to one BS is decided based on the manufacturer declarations in subclause [4.6] and the applicability rule in subclause 8.1.2.” for the requirements of each physical channel (CTC) 
· Option 2a: Which specific test is applicable to BS is based on the test applicability rules defined in section TBD (8.1.2.x) (Nokia, Huawei, Ericsson)
· Updates to “Definition and applicability” section for each physical channel

Discussion:
Nokia: keep short for the numbering
ZTE:  D.7 from table is more clear
Samsung: same views as ZTE and Huawei, ID and corresponding table.
CATT: Clear to give the table.
CTC: also think to give the table number is more clear
Nokia: ok to use table but better to align it with RF part.
CTC: we just give the declaration

Possible Agreements:
Feature declaration reference to given ID and the corresponding table number.

Section 8.1.2: For each subcarrier spacing declared to be supported (see D.7 in Table 4.6-1), the tests for a specific channel bandwidth shall apply only if the BS supports it. 
Which specific test is applicable to BS is based on the test applicability rules defined in section 8.1.2.x

Issue 3: Applicability rule for CA requirements
Agreements in the last RAN4#90 meeting (R4-1902438):
· Test applicability for CA
· For a BS supporting UL carrier aggregation, only the CC combination with the largest aggregated bandwidth per SCS is used for test.
· Not mixed SCS CA combination to be tested for within a frequency range
· Verify the performance per CC basis

Open issues:
1: Test for CA with different numerology within a FR
· Option 1: No test
· Option 2: Yes
· 

2: Applicability rule for CA demodulation requirements:
Define CA demodulation requirements for CP-OFDM PUSCH only, with the following principle to select CC combination and SCS:
· For a BS supporting UL carrier aggregation, only the CC combination with largest aggregated bandwidth is used for the test.
· If there is more than one combination, the CC combination with the largest number of CCs is used for the test.
· For each CC, if more than one SCS is supported, the largest SCS is used for the test.
· Verify the performance at per CC basis.

Discussion:
CTC : Our point is from deployment point of view, mixed numerologies are possible, maybe too complex
Nokia : explain better for the solution. Take an example, what is your proposal to be tested ?
Ericsson: do want to come back, no configuration, no specific requirements in the RF
ZTE : Similar view as Ericsson.
CTC : if we refer to spec, only single numerologies. Offline discussion and come to second round.
Common understanding : CA applicability should be captured in the spec.

Possible Agreements:


Issue 4: Capture of applicability rule for BS with larger number of Rx antenna
Agreements in the last meeting (R4-1813755):
· Antenna configuration for FR1
· For conducted FR1 BS demodulation performance requirements: for FR1 NR BS with more than 8 antenna connectors/TAB connectors, apply the minimum demodulation performance requirements for 8 RX, the specific connectors used for testing are declared by the vendor as in eAAS specification.
· For OTA FR1 BS demodulation performance requirements: due to current AAS BS OTA test setup for 2Rx, independent fading and AWGN can only be achieved on using orthogonal polarizations. Thus the BS is illuminated with independent AWGN and fading per polarization and meets 2RX requirements. Mapping of connectors and demodulation branches is implementation dependent.

Open issues:
How to capture the agreements about test applicability rule for BS with larger number of Rx antenna?
· Capture the applicability for BS with large number of Rx antennas agreed in R4-1813755 in TS 38.141-1/2. (CTC)

The wording to be discussed:
R4-1902834 (CTC) for TS 38.141-1:
8.1.2.0 	General
Unless otherwise stated, for BS declared to support more than 8 antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H), the performance requirement tests for 8 RX antennas shall apply, and the specific connectors used for testing are based on manufacturer declaration.

R4-1902835(CTC) for TS 38.141-2:
8.1.2.0 	General
Unless otherwise stated, for BS declared to support more than 2 demodulation branches (for BS type 1-O and BS type 2-O), the performance requirement tests for 2 demodulation branches shall apply, and the mapping of connectors and demodulation branches is up to BS implementation. 

Discussion:
Nokia : question for 2Rx and 4Rx
DCM : The number of demodulation branch for BS type 1-H, relationship of demodulation branch between reveiver antenna ?
Nokia : demodulation branch for OTA test, Rx antenna for conducted test
Ericsson : check the agreements for antenna configuration, maybe not straight forward for demodulation to use the demodulation branch

Possible Agreements:

Further discussion the wording to capture the agreements in R4-1813755 on antenna configuration for FR1 the in specification by the revised CRs R4-1902834 and R4-1902835 from CTC.

=>Ericsson will check the agreements made in R4-1813755 on antenna configuration for FR1, and come back in the second around.

Issue 6: OTA testing constraints
Agreements in last meeting RAN4#90:
· [bookmark: _Hlk3920951]R4-1901012  On link budget for OTA demodulation testing in FR1 and FR2
[…]
=> Agreement: 
For FR2, adopt an absolute AWGN level that is [15]dB above the RF sensitivity.
For FR2, do not include any MCS with final requirement (including impairment) SNR>[20] dB, because the link budget in the test chamber is insufficient to support it (assuming currently agreed channel models)
· The implementation of SNR range in the TS can be FFS

· In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.(R4-1902438)

Open issues:
1: AWGN power levels for FR2 in TS 38.141-2
Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36MHz

	
	
	20
	[-77.2] - ΔOTAREFSENS  dBm / 19.08MHz

	
	30
	10
	[-80.7] - ΔOTAREFSENS dBm / 8.64MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28MHz

	BS type 2-O
	60
	50
	TBD

	
	
	100
	TBD

	
	120
	50
	TBD

	
	
	100
	TBD

	
	
	200
	TBD



2: Upper SNR limit for testability

3: How to handle the FR2 performance requirements with SNR > 20dB?

4: Applicability rule for FR2 minimum performance requirements

Discussion:
1: AWGN power levels for FR2 in TS 38.141-2
Check to apply set the currently TBD AWGN power levels for FR2 in TS 38.141-2 [3], to comply with [15]dB over receiver sensitivity.(Nokia)
FR1: some of the agreed AWGN level is much larger than 15dB, but for FR2 to align with RF and ok to use big margin.
CATT: Which kind of BS RF sensitivity requirements should be used, three BS types are defined. Which one should be used?
Ericsson: LTE: 4 BS types defined; NR 3 BS types defined.
Nokia: the requirements are applicable for all BS types, just setup different reference sensitivity for different BS types
DCM: 15dB for FR2 based on the BS declaration.
Nokia:  check with RF, maybe some methods agreed.

Discuss how to capture it in the CR, as per TS 38.101-2 section 7.3, reference sensitivity is different for different band and different bandwidth, different waveform and different power class for given reference measurement channels as specified in Annex A3.2 in TS 38.101-2, maybe a generic formula is needed?
e.g.
Table 7.3.2.1-1: Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5

	n258
	-97.5
	-94.5
	-91.5
	-88.5

	n260
	-94.5
	-91.5
	-88.5
	-85.5

	n261
	-97.5
	-94.5
	-91.5
	-88.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4



A.3.2	Void


2: Upper SNR limit for testability
SNR = 20dB (need to confirm)

Nokia: also applicable for FR1 OTA? For spec reader, just for FR2, no any statements for FR1
Ericsson: No specific upper SNR limit for FR1.

3: How to handle the FR2 performance requirements with SNR > 20dB?
· Option 1: Remove all final requirements with SNR > 20dB (Ericsson)
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability (Nokia)
· Option 3: Consider new lower MCS configuration for the requirements with SNR>20dB (Ericsson)

Ericsson: the 1st priority is option1, the second priority is option 3 if companies still want to keep the related tests
Nokia: the same number of test cases for FR1 and FR2, intermediate solutions with declaration of testability,
CTC: we support option 2, much agreements as UE session. In the future, TE will become better and can support higher SNR. 
Ericsson: when the TE equipment can support higher SNR, we can add the related requirements otherwise It is confusing with the untestable requirements defined in the spec.
Keysight: agree with Ericsson, cannot guarantee the future.
Nokia: considering the future, we can agree Ericsson.
Ericsson: first remove the requirements with higher 20dB, and consider to add later  and leave the flexibility because it is new requirements
Nokia: Ericsson’s removal and addition proposal can be achieved by option 2.
DCM: Option1 will remove requirements both inTS 38. 104 and 38.141-1/2?
Ericsson: Yes
CTC: option 3 can be done in release 15 or 16 by TEI?
Ericsson: Can do from  next meeting. 
ZTE: If we agree option 3, it means option1 is agreed? Option 3 need more efforts. Need to find a feasible MCS.
Nokia: the official timeline is still June.
ZTE: if it is not testable, it does not make sense to define requirements, put option 3 as sub-option under option 1
· Option 1: Remove all final requirements with SNR > 20dB
·  Consider new lower MCS configuration for the requirements with SNR>20dB


4: Applicability rule for FR2 minimum performance requirements
· Option 2: Keep the requirements with SNR>20dB but with a declaration of testability (Nokia)
· Add note in the TS 38.141-2 [3] applicability rules, stating that FR2 minimum performance requirements, which require a SNR value of >[20]dB in TS 38.104 [2], do not need to be tested OTA (Nokia)


Agreements:
For FR2, adopt an absolute AWGN level that is 15dB above the RF sensitivity, 
Further discuss the RF sensitivity to be applied for BS demodulation requirements considering the different BS types and BS declaration. Capture in the WF how to specify this open issue.

The SNR upper bound for FR2 test is 20dB

No conclusion about how to handle the FR2 performance requirements with SNR > 20dB, and will further offline discussion.

Issue 7: Derivation of the minimum requirements
Agreements in the last meeting RAN4#89 (R4-1816594):
· Procedure to derive the performance requirements:
· Only inputs that consist of a pair of ideal and impaired results can be taken into account.
· 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. 
· Otherwise put TBD for the related performance requirements.
· [If the span of the impairment results after removal the outliers (if any) are larger than [3dB], then the procedure cannot be applied, related performance requirement remain TBD.]
· The agreed SNR values during this meeting remains in [] and can be updated if more or updated results are collected from companies in future meeting or technical issues are identified.

This procedure is reused in the minimum performance requirement derivation in RAN4#90 meeting.

Open issues:
 1: How to check the impaired span >3dB?
· Option 1: Set requirements to TBD by checking the impairment span > 3dB only once after the ideal span has been pushed below 2dB, check extreme cases on a case by case basis (Nokia, Ericsson?)
· Option 2: Continue the selection procedure to push the impaired results span below 3dB, as long as more than 3 results are available (ZTE)
If the impairment span > 3dB after all the ideal span < 2dB after removal the outliers (if any):
· Option 1: Remove the outliers based on the ideal results (used in the excel script in RAN4#90)
· Option 2: Remove the outliers based on the impairment results 

2: Upper span limit for impaired results
· Option 1: 3dB (previous agreement)
· Option 2: 4dB (Nokia)
· Option 3: 3dB for FR1, 4dB for FR2 (CTC)

Email discussion before RAN4#90:
CTC proposal by email:
a. Ensure the ideal span is <= [2dB]
b. Ensure the impairment margin (i.e., impairment result - ideal result) is in the range of [0.5-3dB] for FR1 and [0.5-4dB] for FR2.


Discussion:
· [If the span of the impairment results after removal the outliers (if any) are larger than [3dB], then the procedure cannot be applied, related performance requirement remain TBD.]

Ericsson: 
Nokia: impairments results, 
Ericsson: this impairment from phase noise, keep it TBD discuss case by case. Consider the phase noise impact.we should discuss to remove the TBD case by case
Nokia: comes from p
ZTE: In this meeting, we agree to remove the TBD
Nokia : concerns to option1, it is not necessary to option 1. Option 1 is open to mistake agreement. Compromise a option3 ; option 2 : if we make decision based on the current number of simulations submitted, we will make the final requirements without discuss the TBD if more results submitted in the following meetings.
ZTE : Option 1, it is used by  LTE, prefer the current framework.
CATT : 3dB span for impairement results
CTC : concern to option2, it is not efficient to discuss case by case consider so many cases. Which case is not ok to justify thegeneral principle for the span of results with impairment , summarise the issues, what is the principle for cases by case discussion.
Ericsson : Concern on phase noise, in the future, big MCS, larger phase noise.
Nokia : disagree with Ericsson, in the future, I hope 
ZTE : big confusion if without the phase noise , smaller span should be expected if phase noise is not issue any more.
Keysight : real test system  , there should be phase noise impact. The TE will worse than the real
Nokia :  to faciliate the specification compeltion on time, ok to put larger span, 4dB will be acceptablel ; or check the impairment results at all.
CTC : Agree with Nokia. General rule is needed. One clarification : we are ok to check the companies’ own impairment results.
ZTE : 1 : if we incease the span from 3dB to 4dB, need to check the impact ; 2 : the 2nd proposal, ecah company check their own impairment results.
Ericsson : increase the span to 4dB, the requirement will remain TBD, ok to 4dB span but still keep the original agreed procedure for the minimum requirement derivation.
CTC : Same procedure for FR1 and FR2. 1st : remove the square bracket in the procedure ; 2 : increase the 3dB to 4dB
ZTE : Still the procedure captured in the figure 1 in R4-1903278

Samsung: ideal results span for UE demod is 2.5dB, better to align with UE side.
Nokia: in this meeting, relax the impairment span. In the future, we can discuss the 2.5dB. 
ZTE: make big struture change for the script, 3dB->4dB still the similar number of TBD
Samsung:  25dB more aligned results.
Nokia: make the thing worse, if more resources available for ideal results, maybe issues for impairment results.
Nokia: where the  most TBD comes from?
ZTE: mostly not enough results, more inputs is needed. Not sure Ideal results span does not benefit to reduce the number of TBD, can compare it.
CTC: To move forward, put square bracket on 2dB, after this meeting, we can work together on the relax. And then revisit.

Possible Agreements:
Option 1: Just based on the aligned ideal results to decide the final requirements
Option 2: keep the previous procedure and try to remove the TBD
· Option 2a: Set requirements to TBD by checking the impairment span > 3dB only once after the ideal span has been pushed below 2dB, check extreme cases on a case by case basis
· Option 2b: If the impairment span > 3dB after all the ideal span < 2dB after removal the outliers (if any):
· Option 1: Remove the outliers based on the ideal results (used in the excel script in RAN4#90)
· Option 2: Remove the outliers based on the impairment results 

Compromise:
· Procedure to derive the performance requirements:
· Only inputs that consist of a pair of ideal and impaired results can be taken into account.
· 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. 
· Otherwise put TBD for the related performance requirements.
· [If the span of the impairment results after removal the outliers (if any) are larger than [43dB], then the procedure cannot be applied, related performance requirement remain TBD.]

ZTE will apply for a new Tdoc number to update the script for the derivation of the minimum performance requirements as per the above agreed procedure.
Nokia will apply for a new WF to capture the updated procedure for the derivation of the minimum performance requirements.

Issue 8: MU and TT
Agreements in the last meeting (R4-1816594):
· According to Table 4.1.2.4-1 in 38.141-1 and Table 4.1.2.4-1 in 38.141-2, the following MU will be added for both conducted and radiated conformance test requirements in FR1.
	Subclause
	Maximum Test System Uncertainty

	8 PUSCH, PUCCH, PRACH with [single antenna port] and fading channel
	±  [0.6] dB

	8 PRACH with [single antenna port] and AWGN
	±  [0.3] dB

	8 PUSCH with [two antenna port] and fading channel
	±  [0.8] dB


· The MU for FR2 is still TBD

The above MU is used in the derivation of the performance requirements

Open issues:
1: R4-1902842 (CTC’s CR)
· Removal of the square brackets on MU and TT for FR1 conducted BS demodulation test 

CTC: Checked offline with TE vendors, no concerns raised, check with RF by reflector if any concerns to remove the square bracket for MU.

2: R4-1904109 (Keysight)
[bookmark: _Hlk5034432]For FR1
· SNR uncertainty, ±0.3dB is acceptable as test equipment output. Once SNR is set, amplifying signal level doesn’t change ratio.
· Fading profile power uncertainty, ±0.5dB is acceptable
· Fading profile power uncertainty for MIMO, ±0.7dB is acceptable
For FR2, we still need more time for study these values. 
Keysight: the TE can accept the value for conducted test, however the OTA test has not conclused. Still with square bracket and come back next meeting. Ok to remove the square bracket for conducted test.

3: R4-1904230 (Huawei’s CR): Derivation of test requirements by taking TT into account 
Ericsson: disagree with proposal 

4: MU for FR2 (R4-1903489 and R4-19034390 from Ericsson):
The MU for FR2 demodulation tests should be equal to the MU for corresponding FR1 demodulation tests.

Discussion:
Ericsson :CR for the proposal of MU for FR2.
Huawei : check the RF contribution, if some CR to remove the square bracket for MU.

MU for FR2 is already captured in the simulation summary shared by CTC during this meeting to use for the final SNR derivation.

Possible Agreements:

	
PUSCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1903208
	On NR UCI over PUSCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	1. Capture in the UCI over PUSCH simulation setup that RV value 0 is to be used for the initial transmission.
1. Select the fixed payload content pattern of [01010] for CSI part 1 in the (5, 2) configuration. CSI part 2 should be fixed as well.
1. Select the random payload content CSI part 1 and 2 in the (20, 20) configuration, for each multiplexing realization and rely on CRC for detecting decoding errors.
1. RAN4 to consider the performance metric 1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2.
1. The calculation of BLERfull_payload should count any packet as erroneous that has one or more bits of the packet payload decoded erroneously. The packet payload is the concatenation of CSI-1 and CSI-2.
1. The calculation of BLER1 should count any packet as erroneous that has one or more bits of the packet payload decoded erroneously. The packet payload is CSI-1.
BLER2 should be treated independently.
The calculation of BLER2 should count any packet as erroneous that has one or more bits of the packet payload decoded erroneously. The packet payload is CSI-2.
1. BLERfull_payload cannot be mathematically calculated from BLER1 and BLER2, since the overlapping case of CSI-1 and CSI-2 being wrong in the same TTI is not captured.

	R4-1903362
	Initial simulation results for NR UCI on PUSCH
	Samsung
	Proposal 1:  The value of beta offset for ACK is chosen as 20.
Proposal 2: Priority to define the test metric with CSI part1 and CSI part2 separately, Option2 is preferred.
Proposal 3:  The test applicability for UCI on PUSCH with different allocation type is same with the test applicability for PUSCH with different allocation type.

	R4-1903364
	Remaining issues on performance requirements for NR PUSCH in Rel-15
	Samsung
	Proposal 1: In order to reduce of test effort, remove the test cases with only 1 DMRS with Type A and Type B. For type B, priority the requirement with 1+1 DMRS.
Proposal 2: Reuse LTE Band1 (2.1 GHz) as the HST scenario with 300 km/h to evaluate PUSCH requirements with high speed scenario.
Proposal 3: Reuse LTE preamble configuration with high speed mode restricted set Type A and Type B, 2000Hz can be chosen as the frequency offset to evaluate format  0 with restricted set A and B


	R4-1903573
	Payload size for UCI on PUSCH
	NTT DOCOMO, INC.
	Proposal 1: As payload size for UCI on PUSCH requirements, adopt 40bits (CSI part1 = 20 bits, CSI part2 = 20 bits)

	R4-1904035
	PUSCH demodulation open issues
	Ericsson
	Proposal 1: Remove PUSCH case requirements with only front-load DMRS that can achieve 70% max throughput but can’t achieve max throughput from Rel-15, and reconsider MCS value for those requirements in Rel-16 to keep test coverage comparable.
Proposal 2: To ensure the same test coverage and consistency of PT-RS enabled and PT-RS disabled scenarios for FR2, both PT-RS enabled, and PT-RS disabled scenarios shall consist of MCS2 with (1+0) and (1+1) DMRS symbols test cases.
Proposal 3: For FR2, confirm SNR =20dB is the testability limit and remove final requirements with SNR>20dB. 
Proposal 4: Consider lower MCS configuration for the removed requirements, and add new ones  (new MCS configuration) for SNR<=20dB.
Proposal 5:  Make test case number comparable between different configurations. 


	R4-1904036
	Further considerations for NR UCI on PUSCH and UCI on PUCCH
	Ericsson
	Proposal 1: To guarantee the performance in decoding respective CSI part 1 and CSI part 2 information, option 2 test metrics (0.1% CSI part 1 BLER, 1% CSI part 2 BLER UCI) is preferable for UCI on PUSCH.
Proposal 2: CSI part 2 BLER should only include CSI part 2 blocks with errors in the statistic to better illustrate the performance in decoding CSI part 2 information. Furthermore, it is proposed to define CSI part 1 BLER and CSI part 2 BLER as: 
	BLERcsi-1 = ∑[Ecsi-1] / ∑[Bcsi-1],
 	BLERcsi-2 = ∑[Ecsi-2] / ∑[Bcsi-2].
Proposal 3: Consider explicitly defining equations for UCI BLER, CSI part 1 BLER and CSI part 2 BLER in TS 38.104 [2].
Proposal 4: Accept tentatively agreed UCI payload given in [1].




[bookmark: _Hlk514434712]Discussions
Issue 1: Reduction of test cases
Agreements in the previous meeting RAN4#90(R4-1902434):
· Only remove cases that cannot achieve 70% max TP if [2] or more companies observed this issue.
· Cases that can achieve 70% max TP but cannot achieve max TP.
· Further check and discuss.
· DMRS configuration 1+0 and 1+1
· If BS supports both DMRS configuration 1+0 and 1+1, select the PUSCH requirements for DMRS configuration 1+1 for test, otherwise BS vendor tests the PUSCH requirements for the declared DMRS configuration 1+0 or configuration 1+1 supporting.

Open issues:
1: Remove all PUSCH test cases with DMRS configuration 1+0 for both type A and type B
· Option 1: Yes (Nokia, Ericsson, Samsung, CATT, ZTE)
· Option 2: No
2: Remove all PUSCH test cases with 8 receiver antenna or demodulation branches
· Option 1: Yes (Nokia)
· Option 2: No

Discussion:
CTC: Cannot agree to remove all requirements with 8Rx
Nokia: for 8Rx cases can fall back to 4Rx for test, there are lots of tests, we need to reduce the number of test cases
Samsung: we need to follow LTE, 8Rx requirements should be defined.
CATT: Same views as Samsung, 8Rx requirements in LTE, NR also should define requirements, we  can consider to remove cases for different DMRS configurations.
Nokia: how many companies provide the results for 8Rx?
CTC: Last meeting, we have tentative requirements for most of 8Rx cases
Nokia: argue to remove 4Rx cases considering better performance for 8Rx.
ZTE: if we follow the logic, we can also remove 2Rx case.
Samsung: need to keep the cases as LTE; removed half case after agreed to remove case with DMRS 1+0
Ericsson: concern on time efforts, maybe define test applicability: if pass 8Rx, no need to pass case for 4Rx.
Nokia: E/// proposal is agreeable.
Samsung: low correlation is ok, but for medium and high correlation level, the 2Rx and 8Rx performances are different.

DCM:  fine to remove for FR1, concern on FR2.
Ericsson: ok to remove DMRS 1+0 for FR1 only.

Comments from PUSCH WF discussion:
1st round:
Nokia: FR2 with DMRS 1+0, many NA cases
Ericsson: support DCM not remove cases with DMRS 1+0
DCM: Not many cases with NA for 120khZ SCS
CTC: FR2 is different, DMRS 1+1 is added later. More results for DMRS 1+0
Samsung: not remvoe DMRS 1+0 for FR2. non-slot can used, maybe only one DMRS can be alloacted.
Nokia: FR2 use type B, more sensitivity to less DMRS resulting in many NA cases, we can agree not remove, but request solution to the problem from other companies for the next meeting.
ZTE: progress in this meeting, just remove the yellow part.
CTC; Speed is low, really some problem.
Nokia: latest results 2T2R for FR2
Samsung: no rule in LTE. If only 4Rx is deployed, how to test

2nd round:
CTC:  General way is perfered. Keep it open during this meeting.  LTE does not have such principle, need time to check. 
Nokia: min and max should be tested. Ok to the general idea. In the first meeting, can come back to next meeting for the different antenna configuration. Update the Op1 by using general wording for different antenna config
CATT: UE demod has rule to pass 4Rx not need to pass case with 2Rx.
Nokia: the worst case should be tested.
Samsung: for all physical channel in UE demod?
Huawei/CATT: Yes. And already captured in the spec.

Agreements:
For FR1, remove all PUSCH test cases with DMRS configuration 1+0 for type A and type B;
 For FR2, remove all PUSCH test cases with DMRS configuration 1+0 for type B.
· => DCM will check it during this meeting.

Define test applicability: For cases with low correlation level, if NR BS passes cases with 8Rx, no need to pass the cases with 4Rx
 =>Companies need to check it.

Issue 2: UCI multiplexing on PUSCH
Agreements in last meeting RAN4#90 (R4-1902439):
•	Test metric:
–	Option1:  1%BLER of UCI with CSI 
–	Option2:  0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 
–	Other options is not precluded.
–	Company is encouraged to provide results for both option 1 and option 2 including BLER curve in next meeting, decision will be made based on the submitted results.

•	Number of payload:
–	7 bits(part1=5bits, part2=2bits)
–	One more payload size need to be added
•	Option 1: [40] bits (part1 = 20 bits, part2 = 20 bits) 
•	Other options are not precluded

· Time domain allocation
· FR1: type A and Type B with slot-based. The requirements for type A and type B is only applicable according to the BS declaration 

Open issues:
· Test metric: 
· Option1:  1%  BLER of UCI with CSI
· Option2:  0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 (Ericsson, Samsung)
· Option 3: 1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 (Nokia).

Nokia: simulation curve from Nokia, Samsung and Ericsson for this meeting, do we need more results to make decision during this meeting.
Samsung: make the decision for the test metric during this meeting.
Nokia: based on the provided results, CSI-1 does dominate the 0.1% BLER, option 2 does not need to check the CSI-2, so propose option 3.
Samsung: clarification for option 3, CSI-1 and CSI-2 are independent. Cannot assume CSI part 1 always correct when check CSI part 2.
Nokia: Yes.
ZTE: Revised Option 2:  0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 on the condition that CSI part 1 is correctly decoded.
Nokia: 0.1% BLER for CSI part 1 is dominate
ZTE: if we want to differentiate the CSI part1 and CSI part 2, the revised option prefer to go, otherwise option 1.
Samsung: after the successful decoding CSI part1, it can calculate the available RE s for CSI part 2.
Nokia: 1 antenna, one rank 1, can decode CSI-2 even CSI-1  decoding failure, agree with general cases but it is different from our cases. we can argue CSI-1 is important than CSI-2
CTC:  we do not think strong view on option 1 and 3, the same metric for two cases. 1% for BLER for CSI-2
Samsung: can define CSI-1, 
Nokia: we should get agreement whether CSI-2 dependent on CSI-1. 
ZTE: Dependency between CSI-1 and CSI-2

CTC: For case of 7bits, no CRC, does not know the decoding of CSI-1, Option 4; one metric for CSI-1 and one for whole UCI, i.e. both CSI-1 and CSI-2 are correct.
Samsung: PUCCH, joint decoding we do not consider CSI-2;
Nokia: support the proposal from CTC.
· Option1:  1%  BLER of UCI with CSI
· Option2:  0.1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 (Ericsson, Samsung)
· Option 3: 1% BLER of UCI with CSI part1, 1% BLER of UCI with CSI part2 (Nokia).
· Option 4; one metric for CSI-1 and one for whole UCI, i.e. both CSI-1 and CSI-2 are correct.(CTC, Nokia)
· Option 5; one metric for CSI-1 and one for CSI-2 as conditional on CSI-1is correctly decoded.(ZTE, Samsung),
· 
Ericsson: CSI-1, if the CSI-1 is good, check CSI-2 seprately
Nokia: we disagree the intention, if part2 is bad, complete CSI Bler will still fail
ZTE: both option4 and 5 are equiplent
CATT: we need to discuss the dependency and independency, and need to give the definition of BLER.

Dependency: 
Case 1: CSI-1 decoding failure, do not continue the decoding of CSI-2
 Case 1a: CSI-2 statistics get error, 
Case 1b: CSI-2 statistic does not get error
 CSI-1 decoding success, CSI-2 decode failure or sucess

Independency: 
Case 1: CSI-1 decoding failure, continue the decoding CSI-2
CSI-2 decoding failure or success is independent of CSI-1 decoding success 

Nokia: ok to both independency and indepency case. Check companies’ view which dependency and independency.
ZTE: we do not think we can bring down independency, one for CSI-1 and CSI-2 for independency.
Samsung: dependency means we know the correct decoding of CSI-1? PBCH defined two cases. compromise with the proposal from ZTE. Define the test metric in this meeting
CTC: if it is common, the results for both option 4 and 5 are same? We can list two options and further offline discussion,
ZTE: Conditional probability means 
Nokia: fine to option 4 and 5. It is open


· Number of payload
· 7 bits (part1=5bits, part2=2bits) (Agreed in RAN4#90 meeting)
· One more payload size need to be added
· Option 1: 40 bits (part1 = 20 bits, part2 = 20 bits) (DCM, Ericsson, Nokia, Samsung, ZTE)
· Option 2: [7 bits only.
Nokia:  is also to option 2.

· RV: 0

Nokia: Different RV value will affect the encoding.


· 
 (whether it is necessary to set it during the simulation)
· 
20 (i.e. = 11, x=0 (1-2bits), 1 (3-11bits) or 3 (>11bits))

Samsung: UCI only CSI part 1 and CSI part 1, to calculate available REs for CSI, it is still need to know the beta offset for HARQ ACK
Nokia: Even we agree with this, we still do not need to set HARQ-ACK in the test.


· Payload Content:
· 7 bits (5,2): fixed payload content pattern of [01010] for CSI part 1 in the (5, 2) configuration. CSI part 2 should be fixed as well.

Nokia: during the simulation, different content pattern does not affect the simulation, but need to errorless for the sidelink. Minor difference for different content pattern, we need to fix it.
Keysight: whatever to set for test.
Samsung: ok to fix the payload content, the specific pattern need to put square bracket for this meeting, and check it for next meeting based on simulation.
Nokia: whatever pattern to decide, must start from 0 considering it is rank 1 for UCI test.

· 40bits: Select the random payload content CSI part 1 and 2 in the (20, 20) configuration

Nokia: we need to check if separate CRC for CSI Part 1 and CSI part 2.
Samsung: check it

· Calculation of BLER
· Count any packet as erroneous that has one or more bits of the packet payload decoded erroneously, for CSI-1, CSI-2 or CSI-1+CSI-2 (Nokia)
· If option 2 or 3 of test metric is agreed, i.e. separate BLER for CSI-1 and CSI-2
· CSI part 2 BLER should only include CSI part 2 blocks with errors in the statistic with calculation (Ericsson):
	BLERcsi-1 = ∑[Ecsi-1] / ∑[Bcsi-1],
 BLERcsi-2 = ∑[Ecsi-2] / ∑[Bcsi-2].

· Equation for BLER calculation 
Consider explicitly defining equations for UCI BLER, CSI part 1 BLER and CSI part 2 BLER in TS 38.104 (Ericsson).

Discussion:
· Test metric: 

· If option 2 or 3 of test metric is agreed, i.e. separate BLER for CSI-1 and CSI-2
· CSI part 2 BLER should only include CSI part 2 blocks with errors in the statistic with calculation (Ericsson):
	BLERcsi-1 = ∑[Ecsi-1] / ∑[Bcsi-1],
 BLERcsi-2 = ∑[Ecsi-2] / ∑[Bcsi-2].
In most cases, to decode CSI part 2 with certain confident level, it has a prerequisite that CSI part 1 is decoded correctly to provide reliable information (Ericsson)
Generally, CSI part 1 will be decoded firstly, based on the decoding results of CSI part1, the decoding of CSI part2 is processed with the achieved number of information bits (Samsung)

· Number of payload

· RV: 0 for initial transmission considering no HARQ retransmission

· BetaOffset-ACK
	[bookmark: _Toc533709968]TS 38.212
Section 6.2.7:

Step 1:
…
if the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits

the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Subclause 6.3.2.4.1.1, by setting ;

denote  as the number of coded bits for potential HARQ-ACK transmission using the reserved resource elements;

6.3.2.4.1.1	HARQ-ACK

For HARQ-ACK transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:

	
where

-	 is the number of HARQ-ACK bits;



-	if , ; otherwise  is the number of CRC bits for HARQ-ACK determined according to Subclause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block, =0; otherwise,  is the -th code block size for UL-SCH of the PUSCH transmission;

-	 is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;


-	 is the number of subcarriers in OFDM symbol  that carries PTRS, in the PUSCH transmission;




-	 is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for , in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS;

-	for any OFDM symbol that carries DMRS of the PUSCH, ;

-	for any OFDM symbol that does not carry DMRS of the PUSCH, ;

-	 is configured by higher layer parameter scaling;

-	 is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.



· Test applicability:
It was agreed in last RAN4#90 meeting: 
· Time domain allocation
· FR1: type A and Type B with slot-based. The requirements for type A and type B is only applicable according to the BS declaration 

Comments from the UCI on PUSCH WF discussion:
Nokia: content  [0, 0]for CSI part 2 fine.
Nokia/Ericsson is fine to [1,0] for CSI part 2
Nokia: offline discuss with ZTE, it is statistic same, just 
Ericsson: from test point of view, op 4 is better.
ZTE: Which one is more convenient for test need more time to think
Samsung: separate two CSI part. The decoding is different for two parts.
Ericsson: anyway need to check the whole UCI.
Nokia: the test parameters names defined in TS 38.331.

Agreements:
=>  Suggest company to check if the information bits for CSI part 2 is related to the successful decoding of CSI part 1.
- it is true that the information bits for CSI part 2 is related to the successful decoding of CSI part 1.

=> Company further check RAN1 specification of TS 38.212, if the number of information bit is 0 for HARQ-ACK, if it still needs to reserve resources for HARQ-ACK during the resource mapping for CSI part 1 and CSI part 2.

=> It is necessary to set = 11

=> Check if separate CRC for CSI part 1 and CSI part 2.
  -  it is true that separate CRC for CSI and CSI part 2

Besides the agreed 7 bits (part1=5bits, part2=2bits), 40 bits (part1 = 20 bits, part2 = 20 bits) are agreed to be tested

Initial RV  = 0

For payload size of 7 bits (5,2): fixed payload content pattern of [01010] for CSI part 1
For payload size of 40bits: set the random payload content for CSI part 1 and  CSI part 2

Further offline discussion the two options: 
· Option 4; one metric for CSI-1 and one for whole UCI, i.e. both CSI-1 and CSI-2 are correct.(CTC, Nokia)
· Option 5; one metric for CSI-1 and one for CSI-2 as conditional on CSI-1is correctly decoded.(ZTE, Samsung),

Issue 3: PTRS configuration for MCS2
Agreements in last meeting:
· For FR2 requirements with QPSK including cases for both CP-OFDM and DFT-s-OFDM, PT-RS is not configured, but RAN4 needs to rerun the related simulations.

Open issues:

Discussion:
FR2: PT-RS configuration for QPSK: 

Proposal 2: To ensure the same test coverage and consistency of PT-RS enabled and PT-RS disabled scenarios for FR2, both PT-RS enabled and PT-RS disabled scenarios shall consist of MCS2 with (1+0) and (1+1) DMRS symbols test cases (Ericsson)

Nokia: we can declare the case for FR1 and FR2. You can declare the PT-RS is on or off. QPSK is always off.

Comments come from the draft WF discussion:
Nokia: explain the background. Reduce the number of test case, balance the number of test cases.
CATT: reduce the test case. Balance the number of the test case is not good 
ZTE: MCS2, low cost
Ericsson: we introduce the PT-RS, it is unfair not configure
Nokia; 50% test case for cases with and without PT-RS configured in FR2 by using the applicability.

Agreements:



PUCCH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1903209
	On NR PUCCH demodulation requirements
	Nokia, Nokia Shanghai Bell
	Transition period applicability:
1. The agreement of not taking the transition period into account for the currently defined test cases, makes sense, but its implication for PUCCH demodulation requirements, contradicts the text in TS 38.101-2 [3] section 6.3.3.1.

System parameters for PUCCH hopping:
1. RAN4 to consider capturing hoppingId=0 in the specification test parameter tables.
RAN4 to consider capturing pucch-GroupHopping= neither in the specification test parameter tables.

Multi-slot PUCCH hopping:
RAN4 to consider disabling inter-slot frequency hopping and enabling intra-slot frequency hopping for multi-slot PUCCH.


	R4-1903279
	Discussion on multi-slot NR PUCCH
	ZTE Wistron Telecom AB
	Observation 1: PUCCH format 3 suffers a coverage issue easier than PUCCH format 1 and in the scenario where UE transmission power may reach its maximum, the only possible dimension left for improving PUCCH format 3 performance is the repetition in time domain.
Observation 2: Multi-slot for PUCCH format 1 increases the feedback delay and may degrade the downlink throughput.
Proposal 1: Select PUCCH format 3 to define multi-slot PUCCH performance requirements
Proposal 2: Enable inter-slot frequency hopping for multi-slot PUCCH.


	R4-1903281
	Simulation results for multi-slot PUCCH
	ZTE Wistron Telecom AB
	Observation 1: Inter-slot frequency hopping enables quite high performance gains.
Proposal 1: Select option 1 which enables inter-slot frequency hopping to define multi-slot PUCCH performance requirements.


	R4-1903365
	Remaining issues on performance requirements for NR PUCCH in Rel-15
	Samsung
	Proposal 1: Priority to specify the performance requirement with Format 1 for multi-slot PUCCH transmission
Proposal 2: Inter slot frequency hopping is enable across different slots for multi-slot PUCCH transmission, frequency hopping within a slot is not configured. 
· Intra slot frequency hopping: disable
· Inter slot frequency hopping: enable
· StartingPRB =0 for slot with even number
· SecondHop = the largest PRB index - nrofPRBs  for slot with odd number 

Proposal 3: Reuse single PUCCH format 1 with 2 slot repetitions as the test case of multi-slot PUCCH
Proposal 4: Down select SCS&BW from the agreed test cases, prefer to specify the multi-slot PUCCH requirements with the following SCS &BW:
· FR1: 15KHz, 5MHz, 30KHz, 10MHz,
· FR2: 50KHz, 50MHz, 120KHz, 50MHz


	R4-1904036
	Further considerations for NR UCI on PUSCH and UCI on PUCCH
	Ericsson
	Proposal 5: Consider explicitly defining UCI CSI part 1 and CSI part 2 payload sizes for UCI BLER test cases for PUCCH.




Discussions
Issue 1: Test parameter configurations
Agreements in the last meeting:	
[RAN4#AH1807 R4-1809556]
· Hopping
· Intra-slot frequency hopping: enable
· Option 1: startingPRB = [0];secondHopPRB = [the largest PRB – nrofPRBs]
· Other options are not precluded
· Group and sequence hopping: disable

 [RAN4#88Bis R4-1813943]:
· Hopping
· Intra-slot frequency hopping: enable
· startingPRB = 0
· secondHopPRB = the largest PRB index – nrofPRBs 
· hoppingId = 0

Open issues:
Capture the agreed test parameters in TS 38.141-1 and TS 38.141-2
· pucch-GroupHopping = neither
· hoppingId = 0

Discussion:
Nokia: hoppingId and pucch-GroupHopping = neither.

TS 38.331:
	PUCCH-ConfigCommon ::=              SEQUENCE {
    pucch-ResourceCommon                INTEGER (0..15)                                      OPTIONAL,   -- Cond InitialBWP-Only
    pucch-GroupHopping                  ENUMERATED { neither, enable, disable },
    hoppingId                           INTEGER (0..1023)                                    OPTIONAL,   -- Need R
    p0-nominal                          INTEGER (-202..24)                                   OPTIONAL,   -- Need R
    ...
}

pucch-GroupHopping
Configuration of group- and sequence hopping for all the PUCCH formats 0, 1, 3 and 4. Value neither implies neither group or sequence hopping is enabled. Value enable enables group hopping and disables sequence hopping. Value disable disables group hopping and enables sequence hopping (see TS 38.211 [16], clause 6.3.2.2).




Agreements:
Capture the agreed test parameters in TS 38.141-1 and TS 38.141-2
· pucch-GroupHopping = neither
· hoppingId = 0

Issue 2: Time mask impact for FR2 with frequency hopping for cases with 120kHz SCS
Agreements in the previous meeting:
 [RAN4#90 R4-1902440]:
· Agreement
· With the frequency hopping configuration which has been chosen for the demodulation simulation, no additional impairment for the impact of transient period need to be introduced: there is no power change and so no transient period is needed in between symbols.

[TS 38.101-2]:
	[bookmark: _Toc535324336]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.



Open issues:
How to understand the explanation of agreement in RAN4#90 “there is no power change and so no transient period is needed in between symbols” v.s. the RB hopping is enabled in test setup but without transient period considered in the PUCCH performance requirements

Discussion:
[bookmark: _GoBack]Specify no TP during the test in at least 38.141-1/2
Ericsson: one CR to clarify this during this meeting
Nokia: Concern on the technical correction in the spec,we put the notes in the spec that no TP is allowed during the PUCCH demod tests.


Agreements:
Notes should be added in the 38.141-1 and 38.141-2 that no transient period is allowed during the PUCCH demodulation conformance test.
· Remark: The transient period described in section TDB is not taken into account for minimum performance requirement testing, where the RB hopping is symmetric to the CC center."

Issue 3: Multi-slot PUCCH
Agreements in the previous meeting [RAN4#90 R4-1902441]:
· PUCCH format
· Option 1: PUCCH format 3 
· Option 2: PUCCH format 1
· Number of slot repetition N = 2
· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
· Test applicability Agreement
·  The requirements defined for multi-slot PUCCH only apply to the BS supporting multi-slot PUCCH.

Open issues:
· PUCCH format
· Option 1: PUCCH format 3 
· Option 2: PUCCH format 1 

· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled
· Option 2: both intra and inter slot frequency hopping are disabled
· Option 3: Inter-slot frequency hopping disable and intra-slot frequency hopping enabled

· Specific simulation assumptions

Discussion:

· PUCCH format
· Option 1: PUCCH format 3 (ZTE, Nokia)
· Option 2: PUCCH format 1 (Samsung)
Samsung: both options can serve the test purpose, the coverage issue, gurantee the ACK can be correctly decode, PF1, no correlation, more serious; PF3 is based on DFT, low PAPR can gurantee the performance,
ZTE: Coverage means UE power is limited, PF3 more RB, but UE power is limited, results between PF1 and PF3, PF3 higher SNR; PF3 need repetition, more bits to transmit. PF1 only 1-2 bits.
CATT: No strong view about PF1 and PF3. The motivation is coverage, both can satisfy the purpose, overage, the difference is payload, select the payload as per the real NW
Nokia: 7 UCI bits for PF3, 1 bit for PF1. Similar for both cases

· Frequency hopping
· Option 1: Inter-slot frequency hopping enabled and intra-slot frequency hopping disabled (ZTE, Samsung )
· Option 2: Inter-slot frequency hopping disabled and intra-slot frequency hopping disabled
· Option 3: Inter-slot frequency hopping disabled and intra-slot frequency hopping enabled (Nokia)
ZTE: Results for PF1, option 1 and 3, op1 provide higher gain
Nokia: Op3 has been used before.
ZTE: Op 3 is used before for non-repetition case. Gain is more important.
Nokia: used in the last slot.
Samsung: similar with ZTE. Multi-slot for coverage, inter-slot hopping can help the coverage, diversity gain.
Nokia: agree the argument from Samsung for inter-slot hopping not the multi-slot, but the gain from multi-slot.
CATT: The test is for multi-slot, if focus on multi-slot, Op2 can be used. Do not consider diversity from frequency hopping.
ZTE: If we go for Op2, why we need multi-slot?  We improve the gain as much as possible
Samsung: follow LTE. eMTC with multi-slot also consider the inter-slot frequeny hopping.
ZTE: eMTC consider the subframe. Multi-subframe.
Nokia: do not apply multiple frame.

Comments on draft multi-slot WF:
1st round:
ZTE: PF1: multi UE share the resource from time and frequency domain, easy to decode collectively
Samsung: test purpose, both is ok. PF1 is more serious, reduce the test efforts, more cases for PF3 with and without additional DMRS. PF3 has some frequency and time domain
Nokia: contradict to your previous argument. Single UE for Rel-15 performance.
Samsung: from design point of view.
ZTE: Checking the PF3 results with one single RB.
Nokia: will check the AT&T’s contribution.

ZTE: Inter-slot frequency hopping in PUCCH  is possibly enabled only for multi-slot PUCCH scenario, 
Nokia: the gain from multi-slot PUCCH or inter-slot frequency hopping. It is more applicable for multi Users
Company will check if the inter-slot frequency hopping is mandatory to support

2nd round:
Nokia: check the results from AT&T, no discuss PF1 and PF3, just the coverage. Ok to Op2.
ZTE: Op1 and Op2, Inter-slot frequency hopping is possibly for multi-slot, it should be combined together by nature. If enable frequency hopping, should inter-slot frequency hopping. Multi-slot PUCCH is mandatory with signalling. Both are ok. Simulations for next meeting, if significant gain for Op1, we go for Op1.

Agreements:


Issue 4: UCI on PUCCH
Agreements in the previous meeting:

Open issues:
· UCI payload size:
Consider explicitly defining UCI CSI part 1 and CSI part 2 payload sizes for UCI BLER test cases for PUCCH. (Ericsson)

Discussion:
Ericsson: not consider the UCI for CSI-1 and CSI-2, it will affect the simulation.
Nokia: the issue raised by E///. Put all payload in part 1.
Samsung: default assumption only consider CSI-1.Note: PUCCH only consider CSI part 1.

Agreements:
Add note to specify PUCCH UCI demodulation performance requirements only consider CSI part 1 in specification TS 38.104, 38.141-1 and 38.141-2.

PRACH
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1903210
	On NR PRACH demodulation requirements
	Nokia, Nokia Shanghai Bell
	1. RAN4 to consider explicitly capturing the PRACH frequency domain resource allocation parameter value msg1-FrequencyStart=0 in the PRACH minimum requirements sections.



Discussions
Issue 1: Parameter configurations
Agreements in the last meeting:	

Open issues:
PRACH frequency domain resource allocation
· msg1-FrequencyStart=0

Discussion:
LTE [TS 36.211 section 5.7.1]: 

The first PRACH configuration is configured by higher layers with a PRACH configuration index (prach-ConfigurationIndex) and a PRACH frequency offset  (prach-FrequencyOffset).

NR [38.211 section 6.3.3.2]:
Random access preambles can only be transmitted in the time resources given by the higher-layer parameter prach-ConfigurationIndex
Random access preambles can only be transmitted in the frequency resources given by the higher-layer parameter msg1-FrequencyStart.
Note: Currently same configuration between LTE and NR with the following parameters:
Table A.6-1 Test preambles for Normal Mode in FR1
	Burst format
	SCS (kHz)
	Ncs
	Logical sequence index
	v

	0
	1.25
	13
	22
	32

	A1, A2, A3, B4, C0, C2
	15
	23
	0
	0

	
	30
	46
	0
	0



Nokia:  clarification, frequency selective fading channel model, based on the PRACH resource, different position will have different performance. Some evaluations are executed to verify this, other companies can check this.
During the simulation, how company set this parameter msg1-FrequencyStart:
Nokia/Samsung:  set 0
ZTE/Ericsson/CATT: Check



Agreements:
Configure msg1-FrequencyStart=[0] in specification in specification TS 38.104, 38.141-1 and 38.141-2.


HST
Contributions list and summary of proposals
	Tdoc
	Title
	Source
	Proposal

	R4-1903364
	Remaining issues on performance requirements for NR PUSCH in Rel-15
	Samsung
	Proposal 2: Reuse LTE Band1 (2.1 GHz) as the HST scenario with 300 km/h to evaluate PUSCH requirements with high speed scenario.
Proposal 3: Reuse LTE preamble configuration with high speed mode restricted set Type A and Type B, 2000Hz can be chosen as the frequency offset to evaluate format  0 with restricted set A and B


	R4-1903570
	Motivation and discussion priority for NR high speed in Rel.15
	NTT DOCOMO, INC.
	Observation 1: From early stage of introduction of NR, NR cells need to ensure cell coverage equivalent to the existing LTE cells and improve performance in high-speed train conditions are required.
Proposal 1: Introduce BS demodulation requirements, equivalent to at least LTE HST, in NR Rel.15.
Proposal 2: As maximum Doppler shift for HST in NR Rel.15, consider 1340Hz for 15kHz SCS and 2334Hz for 30kHz SCS.
Proposal 3: In NR Rel.15, prioritize requirements for HST as follows:
1st priority:
1) PUSCH requirement for HST;
· Frequency: 2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· SCS: 15kHz and 30kHz
· UE speed: 350km/h
· Maximum Doppler shift: 1340Hz
2) PRACH requirement for HST;
· Frequency:2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· Format: Preamble format 0 with restricted set A
· Maximum frequency offset: 1340Hz
2nd priority
1) PUSCH requirement for HST;
· Frequency: 3.6GHz (Band n77)
· SCS: 30kHz
· UE speed: 350km/h
· Maximum Doppler shift: 2334Hz 
2) PRACH requirement for HST;
· Frequency: 3.6GHz (Band n77)
· Format: Preamble format 0 with restricted set B
· Maximum frequency offset: 2334Hz or 2500Hz
3rd priority
1) PUSCH for UL timing adjustment under HST scenario;
· Number of UEs: One stationary UE and one moving UE
· UE speed: 350km/h


	R4-1903571
	NR PUSCH for high speed in Rel.15
	NTT DOCOMO, INC.
	Proposal 1: Define parameters for NR HST as follows:
Table 1: Proposed parameters for NR high speed train scenario
	 Parameter
	Value

	
	Scenario X
	Scenario Y

	[image: ]
	1000 m
	300 m

	[image: ]
	50 m
	2 m

	[image: ]
	350 km/h
	350 km/h

	[image: ]
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz



Table 2: Proposed parameters for NR high speed train test
	Parameter
	value

	
	FR1
	FR1

	Transform precoding
	Disabled
	Enabled

	Number of Tx
	1
TBD: 2
	1
TBD: 2

	Number of Rx
	2
TBD: 4, 8
	2
TBD: 4, 8

	Number of layers
	1
TBD: 2
	1
TBD: 2

	Transmission scheme
	Identity matrix (TPMI index 0)
	Identity matrix (TPMI index 0)

	DMRS type
	type 1
	type 1

	Number of DMRS symbols
	1+1
	1+1

	symbols length
	14
	14

	start symbol index
	0
	0

	Time domain resource allocation type
	type A
	type A

	Frequency domain resource
	Full applicable test bandwidth
	15kHz: 25 PRB; 30kHz: 24 PRB (middle of test BW)

	MCS index
	2
TBD: 16, 20 (20 only for 1Tx)
	2
TBD: 16, 20 (20 only for 1Tx)

	Carrier frequency (GHz)
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz
	15kHz SCS: 2.1GHz
30kHz SCS: 3.6GHz

	Propagation condition
	Scenario X/Y

	Scenario X/Y


	SCS and BW
	15kHz: 5MHz, 10MHz, 20MHz; 
30kHz: 10MHz, 20MHz, 40MHz, 100MHz

	PTRS
	Not configured
	Not configured

	Timing offset
	0
	0

	Frequency offset
	0
	0

	Code block group, Frequency hopping, Limited buffer rate matching
	Disabled
	Disabled

	Number of HARQ transmissions 
	4
	4

	Testing metric
	SNR @30% of maximum throughput SNR @70% of maximum throughput
	SNR @30% of maximum throughput SNR @70% of maximum throughput



For UL timing adjustment
Proposal 2: Define parameters for NR UL timing adjustment as follows:
Table 3. Proposed parameters for NR UL timing adjustment test.
	Parameter
	Scenario X
	Scenario Y

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h

	CP length
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.18 s-1





	R4-1904034
	HST for NR BS demod in Rel-15
	Ericsson
	Observation 1: HST scenario is more challenging from BS side than UE side as BS must track the doppler from both directions so the maximum doppler shift is doubled.
Observation 2: No results nor study have been done to show the feasiblibility of any DMRS pattern under HST scenario. It’s questionable if the current DMRS proposal with DMRS 1+1 could reach good enough performance for HST scenario, with the same condition as defined from LTE. 
Observation 3: More study on DMRS patterns are required and it’s not trival work, considering the big amount of leftover in Rel-15 as indicated in [2].
Proposal 1: Postpone the HST requirement in Rel-16, with starting point as 350km/h on same Band 2 as LTE.

	R4-1904229
	Discuss on HST demodulation requirements for NR Rel-15 BS
	Huawei, HiSilicon
	Proposal 1: Define PRACH performance requirements with restricted set B only, and reuse LTE requirements defined in TS 36.104 Table 8.4.2.1-5.



Discussions
Issue 1: PUSCH requirements for HST
Assumptions for the following HST evaluations are based on for NR Rel-15 HST for RAN4#91 meeting. Bases on the evaluation results, companies can share their views on the HST requirements definition. (Nokia, Ericsson,Samsung)
Assumptions for the requirements will be decided based on the evaluations results.

DCM: Fix the parameters for HST requirements by next meeting, useful for the mini requirements definition assumptions.
After the June, we can focus the SNR value.
The parameters cannot only for evaluations, the parameters useful HST scenario
CTC: strictly follow the WF agreed in last meeting, then discuss the parameters
Nokia: yes. Follow the assumptions for evaluations.
DCM: assumptions for requirements.
Samsung: parameters for the evaluations. Whether the parameters similar to LTE is feasible for NR HST requirements.
DCM: What is the purpose for the evaluations?
Nokia: 	cannot agree the second sentence. We can define in the future 
Ericsson: assumptions between the evaluation, what is the purpose of the evaluations.

Comments from HST WF discussion:
DCM: UE speed, how the speed dependent on release.
Nokia: has different timeline for different release, higher speed require more time. Align with product and simulation.
DCM: HST is optional requirements, if BS does not support, no test
Nokia: 1: optional should be captured in the WF; 2: not talk about the test, we are talknig about agree of the mini requirements. Test parameters dependent on the release.
CTC: if the requirements is agreed, what parameters we can discuss for release 15.
CATT: HST is optional, we should define the Rel-15 requirements based on the mandatory features defined for Rel-15.
Samsung: Based on BS declaration for LTE Rel8.
Nokia: To save the time and follow the UE demod.
Ericsson: agree with Nokia.
Samsung: timeline for Rel-15:  whether we use the parameters for the HST requirements evaluation consider on the RRM core spec impact for Rel-15. Focus on Rel-15.
Nokia: HST for Rel-15 is 120km/h
CATT/CTC: can align with UE demod HST 300km/h
CATT: Would like to check if Fd=2334Hz for 30kHz SCS is applicable for 300km/h

Samsung: based on the evaluation for DMRS 1+1, we can know whether the Doppler shift is feasible, then we can decide improve the DMRS or Doppler shift.
DCM: open space for HST
Samsung: narrow down the BW/SCS combination for evaluations. 


Agreements in the previous meeting RAN4#90(R4-1902442):
· Companies are encourage to evaluate for RAN4#90bis when they could provide evaluation results  for the following scenarios :
· PUSCH requirements for high speed scenarios 
· HST (up to 300km/h or 350km/h at Band 7 (2.7GHz) [and  Band n77 (3.6GHz)])
· PRACH requirements for high speed scenarios 
· Preamble format 0 with restricted set A and B
NOTE: For above scenarios, 1 additional DMRS is baseline. Other assumption is not precluded.
· Operators are encourage to provide the motivation to introduce HST related tests as well as their priority on the test to be introduced in Rel-15 in RAN4 #90bis

Agreement: for Slide #3 of R4-1902442
· PUSCH requirements for high speed scenarios 
· Option 1 HST (up to 300km/h or 350km/h at Band 7 (2.7GHz) [and  Band n77 (3.6GHz)])
· Option 2: Use the same band as LTE to reduce the workload for BS side (i.e., maximum Doppler shift is 1340Hz).

Open issues:
1: Release to define NR BS HST requirements
· Option 1: Release 15 (DCM)
· Option 2: Release 16 with starting point of 350km/h on the same Band 2 (1?) as LTE (Ericsson)
Nokia: we should decide the HST capability firstly for NR. The direct go to full capability in release 16.
DCM: We can consider step by step, 300km/H then 350km/h, 500 km/h target for NR. Focus on 350km/H in release 15.
Nokia: wants on comment on LTE justification on NR. Not useful to just match LTE. If we match LTE, why buy NR.
CMCC: DCM proposal in release 15, ensure to have the performance, can discuss the capability in release 16.
Different scenarios have different speed.
CTC: support DCM to define performance in release 15, consider scenarios in release 16.
Ericsson: would like DCM to clarify the timeline for release 15.
DCM: the timeline for performance part of  NR is Dec. 2019. Discuss HST perf and scenario can be by Dec.2019,
Nokia: remind the company the perf  part is June, 2019


2: UE speed
· Option 1:  300km/h.
· Option 2: 350km/h (DCM)

3: Carrier frequency (Band)
· 15kHz SCS
· Option 1: Band 7 (2.7GHz)
· Option 2: Band n1 (2.1GHz) (DCM)

· 30Hz SCS
· Option 1: Band n77 (3.6GHz) (DCM)
· Option 2: 

2: Maximum Doppler shift
· Option 1:  1340Hz (DCM).
· Option 2: 1150 or 1167 (Samung)

· 30kHz SCS
· Option 1:  2334Hz (DCM)
· Option 2: 

Proposal from NTT DoCoMo R4-1903570:
1st priority:
3) PUSCH requirement for HST;
· Frequency: 2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· SCS: 15kHz and 30kHz
· UE speed: 350km/h
· Maximum Doppler shift: 1340Hz
2nd priority
3) PUSCH requirement for HST;
· Frequency: 3.6GHz (Band n77)
· SCS: 30kHz
· UE speed: 350km/h
· Maximum Doppler shift: 2334Hz 
3rd priority
2) PUSCH for UL timing adjustment under HST scenario;
· Number of UEs: One stationary UE and one moving UE
· UE speed: 350km/h

DCM: All 3 features are for release 15, can define the requirements step by step, can discuss in TEI-15.
Nokia: TEI-15 cannot contain CR with new feature, category B CR. Refer to TR 21.900
DCM: discuss the parameters and capture the spec, then requirements. No issue to capture the spec.
Ericsson: remind postpone many things after June. Not too much time for June.
DCM: No much discuss about this, LTE parameters can be reused.
Nokia: does not fully agree to reuse LTE parameters. Some evaluations about DMRS 1+1 for HST may be not efficient.
CTC:2nd priority for 30kHz SCS equals to or higher than priority 1.

Discussion:

Table 1: Maximum Doppler shift corresponding to UE speed and carrier frequency [R4-1903570]
	UE speed
	Maximum Doppler Shift

	
	Band n1 (2100MHz)
	Band n77 (3600MHz)

	300km/h
	1167Hz
	2001Hz

	350km/h
	1364Hz
	2334Hz




Table B.3-1: Parameters for high speed train conditions [TS 36.104]
	 Parameter
	Value

	
	Scenario 1
	Scenario 3

	

	1000 m
	300 m

	

	50 m
	2 m

	

	350 km/h
	300 km/h

	

	1340 Hz
	1150 Hz




1: PUSCH requirement for HST;
Option 1: (NTT DoCoMo)
· Frequency: 2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· SCS: 15kHz and 30kHz
· UE speed: 350km/h
· Maximum Doppler shift: 1340Hz

Option 2: (Samsung?)
· Frequency: 2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· SCS: 15kHz and 30kHz?
· UE speed: 300km/h
· Maximum Doppler shift: 1167Hz or 1150Hz?

DCM: UE speed, how the speed dependent on release.
Nokia: has different timeline for different release, higher speed require more time. Align with product and simulation.
DCM: HST is optional requirements, if BS does not support, no test
Nokia: 1: optional should be captured in the WF; 2: not talk about the test, we are talknig about agree of the mini requirements. Test parameters dependent on the release.
CTC: if the requirements is agreed, what parameters we can discuss for release 15.
CATT: HST is optional, we should define the Rel-15 requirements based on the mandatory features defined for Rel-15.
Samsung: Based on BS declaration for LTE Rel8.
Nokia: To save the time and follow the UE demod.
Ericsson: agree with Nokia.
Samsung: timeline for Rel-15:  whether we use the parameters for the HST requirements evaluation consider on the RRM core spec impact for Rel-15. Focus on Rel-15.
Nokia: HST for Rel-15 is 120km/h
CATT/CTC: can align with UE demod HST 300km/h
CATT: Would like to check if Fd=2334Hz for 30kHz SCS is applicable for 300km/h

Samsung: based on the evaluation for DMRS 1+1, we can know whether the Doppler shift is feasible, then we can decide improve the DMRS or Doppler shift.
DCM: open space for HST
Samsung: narrow down the BW/SCS combination for evaluations.

Agreements:


Issue 1: PRACH requirements for HST
Comments from HST WF discussion:
1st round:
DCM: higher Doppler shift for another test cases. LTE 1875 Hz frequency offset, it is not enough for Fd = 2000Hz 
Samsung:  we can just reuse LTE if we consider 300km/h. for initial evaluation, we prioritice Option 1 for AWGN case
DCM: LTE does not consider 30kHz SCS.
CTC:  Align with PUSCH for the scenario. If higher frequency offset, how to ensure the performance.
DCM: TDLC300-100 is aligned with normal PRACH format 0 demod performance. 
2nd round:
DCM: low frequency use type A, such as B1, higher frequency use Type B. this evaluation focus on larger.
The case for different frequency offset just capture the test cases from LTE, 


Agreements in the previous meeting RAN4#90(R4-1902442):
· Companies are encourage to evaluate for RAN4#90bis when they could provide evaluation results  for the following scenarios :
· PUSCH requirements for high speed scenarios 
· HST (up to 300km/h or 350km/h at Band 7 (2.7GHz) [and  Band n77 (3.6GHz)])
· PRACH requirements for high speed scenarios 
· Preamble format 0 with restricted set A and B
NOTE: For above scenarios, 1 additional DMRS is baseline. Other assumption is not precluded.
· Operators are encourage to provide the motivation to introduce HST related tests as well as their priority on the test to be introduced in Rel-15 in RAN4 #90bis

Open issues:
1: PRACH performance requirements for HST
· Option 1: Yes (DCM, Huawei, Samsung)
· Option 2: No

Proposal from NTT DoCoMo R4-1903570:
1st priority:
4) PRACH requirement for HST;
· Frequency:2.1GHz (Band 1), which is equivalent to LTE Rel.8;
· Format: Preamble format 0 with restricted set A
· Maximum frequency offset: 1340Hz
2nd priority
4) PRACH requirement for HST;
· Frequency: 3.6GHz (Band n77)
· Format: Preamble format 0 with restricted set B
· Maximum frequency offset: 2334Hz or 2500Hz

Discussion:

1: PRACH requirement for HST:
Case 1: (DCM): can reuse LTE PRACH missed detection requirements for high speed mode restricted set type A
· Frequency:2.1GHz (Band 1), which is equivalent to LTE Rel.8
· Format: Preamble format 0 with restricted set type A
· Maximum frequency offset: 1340Hz

Case 2: (Huawei): can reuse LTE PRACH missed detection requirements for high speed mode restricted set type B
· Frequency: 2.1GHz (Band 1), which is equivalent to LTE Rel.8
· Format: Preamble format 0 with restricted set type B
· Maximum frequency offset: 1875Hz (reuse LTE)

Case 3: (Samsung)
· Frequency: 3.6GHz (Band n77)
· Format: Preamble format 0 with restricted set type A(?) and type B
· Maximum frequency offset: 2000Hz

2: Preamble configuration
Reuse LTE preamble configuration with high speed mode restricted set type A and type B
	Burst format
	Restricted set 
	Ncs
	Logical sequence index
	v

	0
	Type A
	15
	384
	0

	
	Type B
	15
	30
	30




DCM: higher Doppler shift for another test cases. LTE 1875 Hz frequency offset, it is not enough for Fd = 2000Hz 
Samsung:  we can just reuse LTE if we consider 300km/h. for initial evaluation, we prioritice Option 1 for AWGN case
DCM: LTE does not consider 30kHz SCS.
CTC:  Align with PUSCH for the scenario. If higher frequency offset, how to ensure the performance.
DCM: TDLC300-100 is aligned with normal PRACH format 0 demod performance.

Agreements:


 Draft CRs and TPs
Contributions list and summary of proposals
1) Draft CRs for applicability rules

	Tdoc
	Title
	Source
	Notes

	R4-1902834
	Draft CR to TS 38.141-1: Update of applicability rule for BS conducted demodulation test
	China Telecom
	

	R4-1902835
	Draft CR to TS 38.141-2: Update of applicability rule for BS radiated demodulation test
	China Telecom
	

	R4-1904024
	Draft CR to TS 38.104 Applicability rules for BS demodulation
	Ericsson
	Void the subclause 8.1.2 and 11.1.3 for applicability

	R4-1904025
	Draft CR to TS 38.141-1 Adding new agreed applicability rules for BS demodulation
	Ericsson
	Additional DMRS for PUCCH

	R4-1904026
	Draft CR to TS 38.141-2 Adding new agreed applicability rules for BS demodulation
	Ericsson
	

	R4-1904027
	Draft CR to TS 38.141-1 Adding required vendor declaration items for BS demodulation
	Ericsson
	

	R4-1904028
	Draft CR to TS 38.141-2 Adding required vendor declaration items  for BS demodulation
	Ericsson
	

	R4-1904387
	Discussion on the declaration of supported feature parameterization
	Huawei, HiSilicon
	

	R4-1904388
	draftCR: Addition of declaration of the supported features in TS 38.141-1
	Huawei, HiSilicon
	

	R4-1904389
	draftCR: Addition of declaration of the supported features in TS 38.141-2
	Huawei, HiSilicon
	



2) Draft CRs to TS 38.104, 38.141-1, 38.141-2
	Contents
	Tdoc
	Title
	Source
	Notes

	MU and TT
	R4-1902842
	Draft CR to TS 38.141-1: Removal of the square brackets on MU and TT for FR1 conducted BS demodulation test
	China Telecom
	

	
	R4-1904230
	draftCR: Measurement system set-up  and TT in TS 38.141-2
	Huawei, HiSilicon
	

	
	R4-1903490
	Draft CR to 38.141-2: Addition of measurement uncertainty for FR2 performance requirements
	Ericsson
	

	FRC
	R4-1902839
	Draft CR to TS 38.104: FRC update for PUSCH FR1 mapping type B and FR2 DMRS 1+1
	China Telecom
	

	
	R4-1902840
	Draft CR to TS 38.141-1: FRC update for PUSCH FR1 mapping type B
	China Telecom
	

	
	R4-1902841
	Draft CR to TS 38.141-2: FRC update for PUSCH FR1 mapping type B and FR2 DMRS 1+1
	China Telecom
	

	
	R4-1903335
	Draft CR to TS 38.104: FRC reference corrections for the BS demod requirements
	Huawei
	

	
	R4-1903336
	Draft CR to TS 38.141-1: FRC reference corrections for the BS demod requirements
	Huawei
	

	
	R4-1903337
	Draft CR to TS 38.141-2: FRC reference corrections for the BS demod requirements
	Huawei
	

	DFT-s-OFDM based PUSCH
	R4-1902836
	Draft CR to TS 38.104: Update of performance requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1902837
	Draft CR to TS 38.141-1: Update of conducted test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	
	R4-1902838
	Draft CR to TS 38.141-2: Update of radiated test requirements for DFT-s-OFDM based PUSCH
	China Telecom
	

	CP-OFDM based PUSCH in FR1
	R4-1903211
	draftCR for 38.104 on PUSCH requirements with CP-OFDM and FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1903212
	draftCR for 38.141-1: Conducted test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	
	R4-1903213
	draftCR for TS 38.141-2: Radiated test requirements for CP-OFDM based PUSCH in FR1
	Nokia, Nokia Shanghai Bell
	

	CP-OFDM based PUSCH in FR2
	R4-1904032
	Draft CR to TS 38.104 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	
	R4-1904033
	Draft CR to TS 38.141-2 BS demodulation CP-OFDM PUSCH FR2 requirements
	Ericsson
	

	
	R4-1904666
	Draft CR: addition of correlation matrix
	Huawei
	

	PUCCH format 0
	R4-1904029
	Draft CR to TS 38.104 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1904030
	Draft CR to TS 38.141-1 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	
	R4-1904031
	Draft CR to TS 38.141-2 BS demodulation PUCCH format 0 requirements
	Ericsson
	

	PUCCH format 1
	R4-1903275
	Draft CR on TS 38.141-1 Conducted test requirements for PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1903276
	Draft CR on TS 38.141-2 Radiated test requirements for PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1903277
	Draft CR on TS 38.104 Performance requirement for PUCCH format 1
	ZTE Wistron Telecom AB
	

	
	R4-1904040
	Draft CR to TS 38.141-1 BS demodulation PUCCH test procedure update
	Ericsson
	

	
	R4-1904041
	Draft CR to TS 38.141-2 BS demodulation PUCCH test procedure update
	Ericsson
	

	PUCCH format 2
	R4-1903366
	Draft CR on NR PUCCH format2 performance requirements for TS 38.104
	Samsung
	

	
	R4-1903367
	Draft CR on NR PUCCH format2 conducted performance requirements for TS 38.141-1
	Samsung
	

	
	R4-1903368
	Draft CR on NR PUCCH format2 radiated performance requirements for TS 38.141-2
	Samsung
	

	PUCCH format 3 and 4
	R4-1904231
	draftCR: Updates to PUCCH formats 3 and 4 performance requirements in TS 38.104
	Huawei, HiSilicon
	

	
	R4-1904232
	draftCR: Updates to PUCCH formats 3 and 4 conducted conformance testing in TS 38.141-1
	Huawei, HiSilicon
	

	
	R4-1904233
	draftCR: Updates to PUCCH format 3 and 4 radiated conformance testing in TS 38.141-2
	Huawei, HiSilicon
	

	PRACH
	R4-1903238
	Draft CR on PRACH performance requirements in TS38.104
	CATT
	

	
	R4-1903239
	Draft CR on PRACH performance requirements in TS38.141-1
	CATT
	

	
	R4-1903240
	Draft CR on PRACH performance requirements in TS38.141-2
	CATT
	

	
	R4-1904037
	Draft CR to TS 38.104 BS demodulation PRACH Missed detection error clarification
	Ericsson
	

	
	R4-1904038
	Draft CR to TS 38.141-1 BS demodulation PRACH Missed detection error clarification
	Ericsson
	

	
	R4-1904039
	Draft CR to TS 38.141-2 BS demodulation PRACH Missed detection error clarification
	Ericsson
	

	Channel Mode
	R4-1904234
	draftCR: Correlation matrix for 8Rx in TS 38.104
	Huawei, HiSilicon
	

	
	R4-1904235
	draftCR: Correlation matrix for 8Rx in TS 38.141-1
	Huawei, HiSilicon
	

	
	R4-1904236
	draftCR: Correlation matrix for 8Rx in TS 38.141-2
	Huawei, HiSilicon
	




	
	38.104 
	38.141-1 
	38.141-2 

	
	Conducted and radiated, FR1 
	Radiated, FR2 
	Conducted, FR1 
	Radiated, FR1 and FR2 

	Test applicability
	NA
	NA
	China Telecomm
	China Telecomm

	Manufacture declarations
	NA
	NA
	Ericsson
	Ericsson

	PUSCH 
	CP-OFDM 
	Nokia 
	Ericsson 
	Nokia 
	Nokia, Ericsson 

	
	DFT-S-OFDM 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	UCI on PUSCH
	Samsung
	Samsung
	Samsung
	Samsung

	PUCCH 
	format 0 
	Ericsson 
	Ericsson 
	Ericsson 
	Ericsson 

	
	format 1 
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	Multi-slot PUCCH
	ZTE 
	ZTE 
	ZTE 
	ZTE 

	
	format 2 
	Samsung 
	Samsung 
	Samsung 
	Samsung 

	
	format 3 & 4 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	PRACH 
	CATT 
	CATT 
	CATT 
	CATT 

	Annex 
	FRC 
	China Telecom 
	China Telecom 
	China Telecom 
	China Telecom 

	
	Propagation conditions 
	Huawei 
	Huawei 
	Huawei 
	Huawei 

	
	Measurement system set-up  and TT 
	N.A. 
	N.A. 
	China Telecom 
	Huawei



Summary of simulation results
1) PUSCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1902831
	Ideal simulation results for FR1 PUSCH mapping type B
	China Telecom
	

	R4-1902832
	Impairment simulation results for FR1 PUSCH mapping type B
	China Telecom
	

	R4-1903204
	NR PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1903235
	Ideal and impairment results for NR PUSCH
	CATT
	

	R4-1903273
	Update on simulation results for NR PUSCH
	ZTE Wistron Telecom AB
	

	R4-1903360
	Updated simulation results for NR PUSCH
	Samsung
	

	R4-1903362
	Initial simulation results for NR UCI on PUSCH
	Samsung
	

	R4-1904022
	BS demodulation simulations results
	Ericsson
	

	R4-1904023
	BS demodulation simulations results for UCI on PUSCH
	Ericsson
	

	R4-1904228
	Simulation results for NR Rel-15 PUSCH
	Huawei, HiSilicon
	



2) PUCCH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1903205
	NR PUCCH simulation results
	Nokia, Nokia Shanghai Bell
	

	R4-1903236
	Ideal and impairment results for NR PUCCH
	CATT
	

	R4-1903272
	Update on simulation results for NR PUCCH
	ZTE Wistron Telecom AB
	

	R4-1903281
	Simulation results for multi-slot PUCCH
	ZTE Wistron Telecom AB
	

	R4-1903361
	Updated simulation results for NR PUCCH
	Samsung
	

	R4-1904480
	simulation results for NR PUCCH demod perf
	Huawei, HiSilicon
	



3) PRACH simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1903237
	Ideal and impairment results for NR PRACH
	CATT
	

	R4-1903274
	Update on simulation results for NR PRACH
	ZTE Wistron Telecom AB
	



4) Summary of simulation results
	Tdoc
	Title
	Source
	Proposal

	R4-1902830
	Summary of ideal and impairment results for NR BS demodulation requirements
	China Telecom
	

	R4-1903363
	Simulation results summary of NR UCI on PUSCH
	Samsung
	



· Set deadline for simulation results submission for Rel-15 cases to May or August meeting this year? No more results will be accepts except technical issue is figured, with the following exception:
· UCI multiplexing on PUSCH
· Multi-slot PUCCH
· HST
· Remove the square bracket for performance requirements at August meeting
Nokia: ok
ZTE: the current simulations is enough from companies. encourage company to bring more results, keep square bracket to the last minute. Check if the deadline for perf part is Dec.2019?
CTC: For the cases agreed in last meeting, it is better to remove square bracket in August meeting.
Nokia: Put stop point for simulation results
ZTE: Practical steps , all company, such as 8 company, few company for some cases
CTC: Maybe 3 companies is enough.
ZTE: Finished most results. Care about other companies
CATT: Company have their preference about the simulation cases.
Nokia; Set deadline to May for results, August meeting for square bracket removal.
ZTE: deadline and remove at the same meeting, August is fine.
Samsung: same views as ZTE.
Nokia: Prefer to leave time to check the requirements if errors exist.
ZTE: If errors, how to proceed? It is based on the simulation results
Nokia: copy and paste error.
Samsung: the deadline is applicable for cases agreed before RAN4#90 meeting.
Nokia: new resources is delivered.

For cases agreed before RAN4#90 meeting:
· Set deadline for simulation results submission for Rel-15 cases to August meeting this year. No more results will be accepts except technical issue is figured, with the following exceptions:
· UCI multiplexing on PUSCH
· Multi-slot PUCCH
· HST
· Remove the square bracket for performance requirements at December meeting
For cases agreed after RAN4#90 meeting:

Email discussion will be initiated by Huawei to discuss the deadline setting.

1: The script from ZTE only needs to include an example, it can be used for future work, the summary from CTC is used for the final SNR requirements derivation.
2: Encourage Company to check the results, and try to find if any results need to double check. Also email discussion is welcome for it after this meeting,
3: The summary of v4 is the final version used for the normal case SNR derivation for this meeting, no any updates will be accepted during this meeting.
4: The summary of UCI only includes the results submitted by companies during this meeting.
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