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Introduction
The email discussion is for Rel-16 NR-U BS demodulation performance in Agenda 6.1.7.4. For the information, we focus on the simulation alignment for PUSCH, PUCCH and PRACH and draft CR checking
List of candidate target of email discussion for 1st round and 2nd round as follows:
· 1st round: 
· Topic#1: PUSCH requirements
· Sub-topic 1-1: CG-UCI bit pattern 
· Sub-topic 1-2: Simulation results alignment 
· Draft CR checking
· Topic#2: PUCCH requirements
· Sub-topic 2-1: Simulation results alignment 
· Sub-topic 2-2: Bit pattern for PF3
· Draft CR checking
· Topic#3: PRACH requirements
· Sub-topic 3-1: Simulation results alignment
· Draft CR checking
· 2nd round: 
· Further discuss each topic if needed and continue the draft CR checking.
· Target to make all draft CR agreeable.
Topic #1: PUSCH requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109286
	Nokia, Nokia Shanghai Bell
	Define performance requirements for CG-UCI toggling NDI for every new transmission (Option 2).
Provides the simulation results for interlaced PUSCH and CG-UCI by setting: NDI: [c6] = toggle for every new transmission.
Random and fixed COT sharing information: same results.

	R4-2109593
	Ericsson
	Provides the simulation results for interlaced PUSCH and CG-UCI by setting: NDI: [c6] = toggle for every new transmission, e.g. 0 for even transmissions and 1 for odd ones.

	R4-2109795
	Samsung
	Provides the simulation results for interlaced PUSCH and CG-UCI by setting: NDI: [c6]=1

	R4-2110506
	Huawei, HiSilicon
	Provides the simulation results for interlaced PUSCH

	R4-2110508
	Huawei, HiSilicon
	Proposal 1: Use NDI indication: [c6]=[1]

	R4-2110509
	Huawei, HiSilicon
	Simulation results for CG-UCI



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 NDI in CG-UCI bit pattern
Agreement reached during RAN4#98-bis-e in R4-2106010:
· Pattern of CG-UCI information bits 
· Use a bit pattern {c0,c1,…,c17} that consists of :
· HARQ process number: [c0,c1,c2,c3] = [0 0 0 1]
· RV sequence: [c4,c5] = [0 0]
· NDI: [c6]
· Option 1: [c6] = [1]
· Option 2: [c6] = toggle for every new transmission, e.g. 0 for even transmissions and 1 for odd ones
· COT sharing information field: [c7,c8,…c17] = [0,0,0,0,0,0,0,0,0,0,0]

Issue 1-1-1: NDI bit [c6] in CG-UCI bit pattern
· Proposals
· Option 1: toggle for every new transmission, e.g. 0 for even transmissions and 1 for odd ones (Nokia)
· Option 2: Fix to 1 (Huawei)
· Recommended WF
· As per GTW agreement, Option 2 is agreed, i.e. [c6] = [1]. Company can include this agreement in the corresponding CR during this meeting.

Sub-topic 1-2 Simulation results alignment
Performance requirements for interlaced PUSCH are kept TBD in last RAN4#98-bis-e meeting due to expected further updated simulation results from companies for this RAN4#99-e meeting. 
Simulation assumptions for CG-UCI multiplexed on PUSCH were agreed in R4-2106010.
Issue 1-2-1: Simulation results alignment for interlaced PUSCH
	SCS
	Mapping
 type
	Huawei
	Ericsson
	Intel
	Nokia
	Samsung

	[bookmark: _Hlk71727252]
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	15kHz
	Type A
	10.4
	11.9
	9.5
	12
	9.5
	12
	9.9
	12.4
	10.9
	13.4

	
	Type B
	10.4
	11.9
	9.5
	12
	9.5
	12
	9.9
	12.4
	10.8
	13.3

	30kHz
	Type A
	10.4
	11.9
	9.4
	11.9
	9.3
	11.8
	9.8
	12.3
	10.9
	13.4

	
	Type B
	10.4
	11.9
	9.4
	11.9
	9.3
	11.8
	9.8
	12.3
	10.8
	13.3



[image: ]
· Recommended WF
· Moderator’s observation: Well aligned simulation results for interlaced PUSCH. The results in column ”38.104 Req” and ”38.141 Req” can be used for the final performance requirements definition and captured in the corresponding CRs in this meeting?

Issue 1-2-2: Simulation results alignment for CG-UCI multiplexed on PUSCH
	SCS
	Mapping
 type
	Huawei
	Ericsson
	Samsung 
	Nokia

	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	15kHz
	Type A
	2.23
	4.23
	2.3
	4.3
	3.75
	6.25
	3.1
	5.6

	
	Type B
	2.08
	4.08
	2.3
	4.3
	3.85
	6.35
	3.8
	6.3

	30kHz
	Type A
	2.18
	4.18
	2.3
	4.3
	2.78
	5.28
	3.9
	6.4

	
	Type B
	2.31
	4.31
	2.4
	4.4
	2.56
	5.06
	4.6
	7.1



[image: ]
· Recommended WF
· Moderator’s observations:
· Only one case with span of ideal results larger than 2dB, company is encouraged to further check the submitted results for this meeting
· Other three cases: The results in collumn ”38.104 Req” and ”38.141 Req” can be used for the final performance requirements definition and captured in the corresponding CRs in this meeting

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	Ericsson
	Issue 1-1-1: NDI bit [c6] in CG-UCI bit pattern: 
We agree with option 1 to set NDI bits as [1] because data part is not tested or even not transmitted in this test. 
Issue 1-2-1: Simulation results alignment for interlaced PUSCH
We agree with WF
Issue 1-2-2: Simulation results alignment for CG-UCI multiplexed on PUSCH
We agree with WF.

	Samsung
	Issue 1-2-1:
We are ok to capture the requirement with [] in this meeting
Issue 1-2-2
We are checking the results whether there is any issue, suggest to come back in 2nd round, 

	Nokia
	Issue 1-2-2: Simulation results alignment for CG-UCI multiplexed on PUSCH
We need time to update the result until the next meeting. 




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

	[bookmark: _Hlk68614579]R4-2110510 
Introduction of NR-U PUSCH requirements for TS.38104
	Company A

	
	Company B

	
	

	R4-2110511
CR for TS.38.141-1: Introduction of conducted conformance test for interlaced PUSCH
	Company A

	
	Company B

	
	

	R4-2110512
CR for TS.38.141-2: Introduction of radiated conformance test for interlaced PUSCH
	Company A

	
	Company B

	
	

	R4-2110513
CR for TS 38.104: Introduction of performance requirements for CG-UCI multiplexing 
on interlaced PUSCH.

	Company A

	
	Company B

	
	

	R4-2109285
Performance requirements for CG-UCI multiplexed on PUSCH with interlaced allocation for TS 38.141-2
	Nokia
NDI bit patterns should be updated as in the agreement.
Titles of requirements tables in 8.2.11.5 .1 say 10 MHz, we plan to fix that in the second round. 

In order to make this CR closer to the 104 and 141-1, we plan to include this in the RB assignment configuration:
“Full applicable test bandwidth. First interlace with RBs 0, 10, 20, …, 100 are allocated for tests with 15kHz SCS and first interlace with RBs 0, 5, 10, …, 50 are allocated for tests with 30kHz SCS.”


	
	Company B

	
	

	R4-2108466
CG-UCI multiplexed on interlaced PUSCH for TS 38.141-1
	Moderator: This CR is not prepared before the meeting, please upload the draftCR into the draft folder during this meeting for review as per the coordination with chairman.
Ericsson: The Tdoc number is assigned, and the draft CR is modified.

	
	nokia

Test metric includes BLER=0.1%, but our agreement was 1%. 
NDI bit patterns should be updated as in the agreement.
Ericsson: Thanks for the comment. The corresponding parts are modified.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	[bookmark: _GoBack]Status summary 

	Sub-topic #1: NDI bit [c6] in CG-UCI bit pattern
	Tentative agreements:
Set NDI bit [c6] = [1] in CG-UCI bit pattern

	Sub-topic #2: Simulation results alignment for interlaced PUSCH
	Tentative agreements: Capture the results in the column “38.104 Req” and “38.141 Req” with square brackets as performance requirements in the corresponding revised CRs in this meeting.
[image: ]


	Sub-topic #3: Simulation results alignment for CG-UCI multiplexed on PUSCH
	Tentative agreements: None
Candidate options: None
Recommendations for 2nd round: Continue to align the simulation results in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2110510
	To be revised

	R4-2110511
	To be revised

	R4-2110512
	To be revised

	R4-2110513
	To be revised

	R4-2109285
	To be revised

	R4-2108466
	New (assigned during this meeting, continue discussion in the 2nd round based on the shared version in the draft folder)



Discussion on 2nd round
Open issues summary
The case of PUSCH mapping Type B for 30kHz SCS for CG-UCI multiplexed on PUSCH still has larger span than 2dB among companies, company would like to further align the results in the 2nd round discussion.
The rule to derive the performance requirements [R4-1904713]:
	· 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 <= [2]dB:
• The AVERAGE impairment results can be used for the performance requirement with [] in the draftCRs/CRs;
– Else if the ideal span is larger than [2]dB:
• 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 draftCRs/CRs. 
• Otherwise put TBD for the related performance requirements.
– If the span of the impairment results after removal the outliers (if any) are larger than 4dB, then the procedure cannot be applied, related performance requirement remain TBD.



Issue 1-5-1: Simulation results alignment for CG-UCI multiplexed on PUSCH
	SCS
	Mapping
 type
	Huawei
	Ericsson
	Samsung 
	Nokia

	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	15kHz
	Type A
	2.23
	4.23
	2.3
	4.3
	2.6
	4.6
	3.1
	5.6

	
	Type B
	2.08
	4.08
	2.3
	4.3
	2.4
	4.4
	3.8
	6.3

	30kHz
	Type A
	2.18
	4.18
	2.3
	4.3
	2.61
	4.61
	3.9
	6.4

	
	Type B
	2.31
	4.31
	2.4
	4.4
	2.41
	4.41
	4.6
	7.1



[image: ]
· Recommended WF
· Further align the result for the case of PUSCH mapping Type B with 30kHz SCS with span larger than 2dB for ideal results
· Company can double check the results between PUSCH mapping Type B for cases with 15kHz SCS and 30kHz SCS
· If the span is still larger than 2dB in the 2nd round, the values in the column ”38.104 Req” and ”38.141 Req”, i.e. 4.6dB for TS 38.104 and 5.2dB for TS 38.141, can be used for the final performance requirements definition and captured in the corresponding CRs in this meeting by applying the rules for performance requirement derivation in R4-1904713.
· GTW agreement:
· Capture the SNR values in column ”38.104 Req” and ”38.141 Req” will be used as the performance requirements and captured in the corresponding CRs but with square bracket in this meeting by applying the rules for performance requirement derivation defined in R4-1904713. Company can further check and update their results for next RAN4#100-e meeting.
Companies views’ collection
	Company
	Comments

	XXX
	Issue 1-5-1: Simulation results alignment 




CRs comments collection
Company can further share comments on those revised CRs for PUSCH with interlace allocated in the 2nd round.
	CR/TP number
	Comments collection

	R4-2108516 (Huawei)
Introduction of NR-U PUSCH requirements for TS.38104
	Company A

	
	Company B

	
	

	R4-2108517 (Huawei)
CR for TS.38.141-1: Introduction of conducted conformance test for interlaced PUSCH
	Company A

	
	Company B

	
	

	R4-2108518 (Huawei)
CR for TS.38.141-2: Introduction of radiated conformance test for interlaced PUSCH
	Company A

	
	Company B

	
	

	R4-2108519 (Huawei)
CR for TS 38.104: Introduction of performance requirements for CG-UCI multiplexing on interlaced PUSCH.

	Nokia:
“Frist” should be replaced by ”First” at
	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth.
Frist interlace with RBs 0,10,20,…,100 are allocated for tests with 15kHz and first interlace with RBs 0,5,10,…50 are allocated for tests with 30kHz.

	
	Frequency hopping
	Disabled





	
	Samsung: whether to define new FRC to differentiate CG-UCI and PUSCH data
The definition and applicability is suggested to align  with 141-1/2

	
	Nokia: Your suggestion would be to have a separate FRC for CG-UCI as far as I can understand. 
We are currently using G-FR1-A5-15 And G-FR1-A5-16 which is already being used for PUSCH requirements, also for 38.104, and 38.141-1. 
If we decide to have separate FRC for CG-UCI, that would also apply for the 38.104 and 38.141-1 specs as well. 
However, I  think it would be better to wait for the conclusion on that topic on Rel 15 BS maintenance before deciding on applying the same to CG-UCI. 
I would also like to check with the other companies bringing CRs for CG-UCI what is their opinion on that topic.

	
	Samsung: From our side, we prefer to add a note into the FRC table, to indicate the total bit per slot included the both CG-UCI and PUSCH data

	
	Ericsson: Thanks for bringing up this issue. We agree with Nokia that maybe we need to wait for the conclusion on how to modify it from email thread [318].

	
	Huawei: Considering the very limited time for this meeting, we also prefer to wait for the conclusion from email thread [318]. We will capture this in the WF to remind companies about this issue.
Currently no agreement reached in email thread [318], several options are listed in R4-R4-2108503

	
	Moderator: This issue is under discussion in email thread [99-e][318] Demod_R15_Maintenance and no formal agreement reached in R4-2108503, currently we can follow the existing FRC format for UCI multiplexed on PUSCH and update it in next meeting as per discussion.
I will capture this in the WF to remind companies about this issue.

	
	Huawei: Huawei’s revised CR for CG-UCI to capture the latest results that include the updated results from Samsung and the test parameters updates are uploaded at: Revised R4-2108519 Draft CR for TS 38.104 Introduction of performance requirements for CG-UCI multiplexing on interlaced PUSCH.docx

	
	Samsung: Sorry for late comments. Minor comments from our side
1. coverpage, it seems the  meeting information is wrong
2. It seems there is no change for OTA requirement part, maybe we can update it in the next meeting
3. Regarding the description of CG-UCI information, it is better to align 104/141-1/2.

	
	Huawei: Thanks for your comments. We will do those updates in the next meeting.

	R4-2108712 (Nokia)
Performance requirements for CG-UCI multiplexed on PUSCH with interlaced allocation for TS 38.141-2
	Nokia: We have uploaded a new version of the Draft CR on CG-UCI requirements for 38.141-2. 
The COT field was not included in the previous version
Draft_R4-2108712_was_R4-2109285_DraftCR_CG-UCI_v02.docx

	
	Samsung: same comments with R4-2108519, the UCI should be changed as CG-UCI in the test parameters table

	
	Moderator: This issue is under discussion in email thread [99-e][318] Demod_R15_Maintenance and no formal agreement reached in R4-2108503, currently we can follow the existing FRC format for UCI multiplexed on PUSCH and update it in next meeting as per discussion.
I will capture this in the WF to remind companies about this issue.

	
	Nokia: I also have a updated CR with CG-UCI results from Samsung here:
Draft_R4-2108712_was_R4-2109285_DraftCR_CG-UCI_v03.docx
I guess the same would apply for Ericsson’s Draft CR R4-2108466.

	
	Samsung: Minor comments from my side as
1. Different format for 18 bit information in 38.141-1 and -2, it may be better to align it.
 38.141-1
The 18 bits CG-UCI information is further defined with the bitmap [c0 c1 c2 … c17] as follows: 
•       HARQ process number: [c0 c1 c2 c3] = [ 0 0 0 1]
•       RV sequence: [c4 c5] = [0 0]
•       NDI: [c6] = [1]
•       COT sharing information field: [c7 c8 … c17] = [0 0 0 0 0 0 0 0 0 0 0]
38.141-2
The 18 bits UCI information case is further defined with the bitmap [c0 c1 c2 c3 c4 … c17] for CG-UCI information, where 
-        [c0 c1 c2 c3] = [0 0 0 1] is mapping to the HARQ process number information, 
-        [c4 c5] = [0 0] is mapping to the RV sequence information and 
-        [c6] = [1] is mapping to the NDI information and it is toggled for every new transmission, and 
-        [c7 c8 … c17] = [0 0 … 0] is the COT sharing information field. .
 It seems that the format in 38.141-1 is better.
 2. it seems that 15KHz is missing in table 8.2.11.4.2-2 for AWGN power level setting
 3. The table number in  "table 8.2.11.5.1-1 and table 8.2.11.5.1-2." should change as "table 8.2.11.5.1-1 and table 8.2.11.5.1-4."

	
	Nokia: Thanks for noticing that. 
I have a new version of the CG-UCI text to 38.141-2 in
Draft_R4-2108712_was_R4-2109285_DraftCR_CG-UCI_v04.docx

	
	

	R4-2108466 (Ericsson)
CG-UCI multiplexed on interlaced PUSCH for TS 38.141-1
	Samsung: same comments with R4-2108466
Add the CG-UCI parameter in the test parameters table 
Add the other specs affected in the coverage

	
	Moderator: This issue is under discussion in email thread [99-e][318] Demod_R15_Maintenance and no formal agreement reached in R4-2108503, currently we can follow the existing FRC format for UCI multiplexed on PUSCH and update it in next meeting as per discussion.
I will capture this in the WF to remind companies about this issue.

	
	Ericsson: Sorry, I mixed up the spread sheet with the older one and didn’t change the value. 
Yes,  I also need a new Tdoc number as well.
Our updated draft CR are uploaded to the Draft folder and will be uploaded to Inbox 2 hours later.
R4-2108081 draft CR for TS38141-1 introduction of NR-U CG-UCI multiplexing on interlaced PUSCH (revised from R4-2108466).docx

	
	Samsung: Minor comments have been added as following
 1. Please add the 38.141-2 as the other specs affected
2. The parameters of scaling and UCI partition for frequency hopping are missing in the CG-UCI parameters in table 8.2.3.4.2-2
3. Please update the section number of 8.2.3.4.x and related table titles in section 8.2.3.4.x

	
	Ericsson: Thanks for the checking. Our updated CR based on the comments are uploaded to the folder. 
R4-2108081 draft CR for TS38141-1 introduction of NR-U CG-UCI multiplexing on interlaced PUSCH (revised from R4-2108466)_pa2.docx



Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1: Simulation results alignment for CG-UCI multiplexed on PUSCH
	Tentative agreements: 
-	The SNR values in column ”38.104 Req” and ”38.141 Req” will be used as the performance requirements and captured in the corresponding CRs but with square bracket in this meeting by applying the rules for performance requirement derivation defined in R4-1904713. Company can further check and update their results for next RAN4#100-e meeting



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2108516
	Agreeable

	R4-2108517
	Agreeable

	R4-2108518
	Agreeable

	R4-2108075
	Agreeable

	R4-2108089
	Agreeable

	R4-2108081
	Agreeable



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

	R4-2109287
	Nokia, Nokia Shanghai Bell
	Observation 1: [bookmark: _Toc71309199]PF0 and PF3 bit patterns are defined as all +0’s, and the test metric to define the performance requirements is ACK-missed detection.
[bookmark: _Toc71309200]Use bit patterns [1] and [1 1 1 1] for PF0 and PF3, respectively.

	R4-2109594
	Ericsson
	Provides the simulation results for PUCCH

	R4-2109796
	Samsung
	Provides the simulation results for PUCCH

	R4-2110514
	Huawei, HiSilicon
	Provides the simulation results for PUCCH



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Information bit for PF0 for PF3
[bookmark: OLE_LINK130]Agreements reached during RAN4#98-bis-e in R4-2106010:
· Test metric for PF3
· Prob(DTX->ACK)<=1% and Prob(ACK miss)<=1% 
· Pattern of information bits
· PF0: [0] including HARQ-ACK information only
· PF1:[0 1] including HARQ-ACK information only
· PF3: [0 0 0 0] including HARQ-ACK information only
· Pattern of PF2 information bits: Random information bits selection

Issue 2-1: Information bit for PF0 for PF3
· Proposals
· Option 1: Bit pattern [1] (Nokia)
· Option 2: 
· Recommended WF
· RAN4 figured out this issue during big CR email discussion after RAN4#98-bis-e and reminded this to RAN4 colleagues on RAN4 reflector: 
“Important reminder：
As per TS 38.213 section 9.1. 
“For a HARQ-ACK information bit, a UE generates a positive acknowledgement (ACK) if the UE detects a DCI format that provides a SPS PDSCH release or correctly decodes a transport block, and generates a negative acknowledgement (NACK) if the UE does not correctly decode the transport block. A HARQ-ACK information bit value of 0 represents a NACK while a HARQ-ACK information bit value of 1 represents an ACK."
 
According to ACK miss detection definition in 38.104, “The ACK missed detection probability is the probability of not detecting an ACK when an ACK was sent." The information bit pattern for NR-U PF0 and PF3 need to change all “1”.
Considering this issue is figured out during the email approval, all interesting company agreed to keep the current agreement in WF R4-2106010 for NR-U BS demodulation requirements as it is, we can update this in next meeting. Here we would like to remind the interesting companies to use the new pattern of all ‘1’ for your simulation for next meeting.”
As per the GTW agreement, the following is agreed:
· Pattern of information bits
· PF0: [1] including ACK information only
· PF3: [1 1 1 1] including ACK information only
So the HARQ-ACK information bit pattern for all PUCCH formats are:
· PF0: [1] including ACK information only
· PF1:[0 1] including both ACK and NACK information only
· PF3: [1 1 1 1] including ACK information only
· Pattern of PF2 information bits: Random information bits selection

Sub-topic 2-2 Simulation results alignment
Performance requirements for interlaced PUCCH are kept TBD in last RAN4#98-bis-e meeting due to expected further updated simulation results from companies for this RAN4#99-e meeting. 
Updated simulation assumptions for interlaced PUCCH were agreed in R4-2106010.

· Simulation results collected from companies are summarized as follows:

· [bookmark: OLE_LINK4]PF0/PF1:
	[bookmark: OLE_LINK86]Format
	SCS
	Test metric
	Huawei
	Ericsson
	Nokia
	Samsung

	[bookmark: _Hlk68619693]
	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	PF0
	15kHz
	1% ACK miss
	-4.6
	-3.1
	-5.1
	-3.1
	-4.8
	-2.3
	-4.5
	-2.5

	
	30kHz
	1% ACK miss
	-3.9
	-2.4
	-5.2
	-3.2
	-3.7
	-1.2
	-3.5
	-1.5

	PF1
	15kHz
	1% ACK miss
	-17.2
	-15.7
	-16.3
	-14.3
	-16.4
	-13.9
	-15.9
	-13.9

	
	
	0.1% NACK to ACK
	-16.7
	-15.2
	-16.1
	-14.1
	-15.4
	-12.9
	-15.1
	-13.1

	
	30kHz
	1% ACK miss
	-17.1
	-15.6
	-16.4
	-14.4
	-15.6
	-13.1
	-15.2
	-13.2

	
	
	0.1% NACK to ACK
	-16.3
	-14.8
	-16.1
	-14.1
	-14.5
	-12.0
	-14.4
	-12.4



· [bookmark: OLE_LINK5]PF2/PF3:
	Format
	SCS
	Test metric
	Huawei
	Ericsson
	Nokia
	Samsung

	[bookmark: _Hlk71727553]
	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	PF2
	15kHz
	1% UCI BLER
	1.3
	2.8
	1.3
	3.3
	1.2
	3.7
	2.3
	4.3

	
	30kHz
	1% UCI BLER
	1.9
	3.4
	1.2
	3.2
	2.2
	4.7
	2.3
	4.3

	PF3
	15kHz
	1% ACK miss
	-5.6
	-4.1
	-7.9
	-5.9
	-5.1
	-2.6
	-7.7
	-5.7

	
	30kHz
	1% ACK miss
	-4.9
	-3.4
	-7.9
	-5.9
	-4.2
	-1.7
	-7.6
	-5.6



[image: ]
· Recommended WF
· Well aligned results for PUCCH format 0, 1 and 2, the results in column ”38.104 Req” and ”38.141 Req” can be used for the final performance requirements definition and captured in the corresponding CRs in this meeting?
· Still larger span than 2dB for PUCCH format 3 for both 15kHz and 30kHz SCS with the updated results from Ericsson, further alignment among companies is still needed during this meeting.
· Case 1: The results from Huawei and Nokia are aligned
· Case 2: The results from Ericsson and Samsung are aligned
· But Case 1 and Case 2 are not aligned

Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	Ericsson
	Issue 2-1: Information bit for PF0 for PF3
Agree with updated bit pattern.
Sub topic 2-2: Simulation results alignment
We updated ePF3 results but there is still a large span. We agree to continue checking the simulation during the meeting.

	Samsung
	Issue 2-2
Suggest companies further check, as checking pre-meeting, it seems that companies results can align with metric as BLER, while different results are observed with ACK missing detection. We wonder whether companies use different DTX to ACK metric?

	Nokia
	Sub-topic 2-2 Simulation results alignment
We agree to continue checking the simulation during the meeting.



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

	R4-2109596
Draft CR for TS38.104 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Company A

	
	Company B

	
	

	R4-2109597
Draft CR for TS38.141-1 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Company A

	
	Company B

	
	

	R4-2108467 draft CR for TS 38.141-2 for interlaced PF0 and PF1 demodulation requirements
	Moderator: this draft CR is not prepared before the meeting, please upload the draft CR into the draft folder during this meeting for review as per the coordination with chairman.
Ericsson: The CR number is resigned and draft CR have been uploaded for further review. 

	
	

	
	

	R4-2109798
draft CR on PUCCH format2 and format3 performance requirement for TS 38.104
	Company A

	
	Company B

	
	

	R4-2109799
draft CR on PUCCH format2 and format3 performance requirement for TS 38.141-1
	Company A

	
	Company B

	
	

	R4-2109800
CR on PUCCH format2 and format3 performance requirement for TS 38.141-2
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1: Information bit for PF0 for PF3
	Tentative agreements:
•	PF0: [1] including ACK information only
•	PF3: [1 1 1 1] including ACK information only
Updated wording for PF1:
•	PF1:[0 1] including both ACK and NACK information	

	Sub-topic#2: Simulation results alignment
	Tentative agreements:
PUCCH format 0/1/2: capture the results in the column “38.104 Req” and “38.141 Req” with square brackets as performance requirements in the corresponding revised CRs in this meeting:
[image: ]

Candidate options: None
Recommendations for 2nd round:
· Continue to align the simulation results for PF3 in the 2nd round.
[image: ]
· Companies are welcome to check the used test metric for PF3 in the simulation that was agreed in last RAN4#98bis-e meeting R4-2106010
· Prob(DTX->ACK)<=1% and Prob(ACK miss)<=1%




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

	R4-2109596
	To be revised

	R4-2109597
	To be revised

	R4-2108467
	New (assigned during this meeting, continue discussion in the 2nd round based on the shared version in the draft folder)

	R4-2109798
	To be revised

	R4-2109799
	To be revised

	R4-2109800
	To be revised



Discussion on 2nd round
Open issues summary
Only one open issue is left for PUCCH format 3 results alignment. Still larger span than 2dB for PUCCH format 3 for both 15kHz SCS and 30kHz SCS, due to less than 3 companies’ results available after applied the rules for performance requirement derivation in R4-1904713, still TBD for the related performance requirements, further alignment among companies is still needed during this meeting.
The rule to derive the performance requirements [R4-1904713]:
	· 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 <= [2]dB:
• The AVERAGE impairment results can be used for the performance requirement with [] in the draftCRs/CRs;
– Else if the ideal span is larger than [2]dB:
• 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 draftCRs/CRs. 
• Otherwise put TBD for the related performance requirements.
– If the span of the impairment results after removal the outliers (if any) are larger than 4dB, then the procedure cannot be applied, related performance requirement remain TBD.



Issue 2-5-1: Simulation results alignment for PUCCH format 3
· PF3:
	Format
	SCS
	Test metric
	Huawei
	Ericsson
	Nokia
	Samsung

	
	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment

	PF3
	15kHz
	1% ACK miss
	-5.6
	-4.1
	-7.9
	-5.9
	-5.1
	-2.6
	-7.7
	-5.7

	
	30kHz
	1% ACK miss
	-4.9
	-3.4
	-7.9
	-5.9
	-4.2
	-1.7
	-7.6
	-5.6



		[image: ]

· Recommended WF
· Companies are encouraged to further check the related simulation results and target to align the results during this meeting.
· Companies are welcome to check the used test metric for PF3 in the simulation that was agreed in last RAN4#98bis-e meeting R4-2106010
· Prob(DTX->ACK)<=1% and Prob(ACK miss)<=1%
· If still larger span exists at last, some possible way forward is needed to finalize the performance requirements
· GTW agreement:
· The averaged impairment results in column “AVE” will be used as the performance requirements and captured in the corresponding CRs with square brackets in this meeting
· Company is encouraged to double check and update the related results if possible for next RAN4#100-e meeting
· If still larger span exist among companies’ results, certain way forward should be figured out
Companies views’ collection
	Company
	Comments

	XXX
	Issue 2-5-1: Simulation results alignment 




CRs comments collection
Company can further share comments on those revised CRs for PUCCH with interlace allocated in the 2nd round.
	CR/TP number
	Comments collection

	R4-2108520 (Ericsson)
Draft CR for TS38.104 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Company A

	
	Company B

	
	

	R4-2108521(Ericsson)
Draft CR for TS38.141-1 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Company A

	
	Company B

	
	

	R4-2108467 (Ericsson)
draft CR for TS 38.141-2 for interlaced PF0 and PF1 demodulation requirements 
	Company A

	
	Company B

	
	

	R4-2108522 (Samsung)
draft CR on PUCCH format2 and format3 performance requirement for TS 38.104
	Company A

	
	Company B

	
	

	R4-2108523 (Samsung)
draft CR on PUCCH format2 and format3 performance requirement for TS 38.141-1
	Company A

	
	Company B

	
	

	R4-2108668 (Samsung)
CR on PUCCH format2 and format3 performance requirement for TS 38.141-2
	Company A

	
	Company B

	
	



Summary for 2nd round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1: Simulation results alignment for PUCCH format 3
	Tentative agreements:
-	The averaged impairment results in column “AVE” will be used as the performance requirements and captured in the corresponding CRs with square brackets in this meeting
-	Company is encouraged to double check and update the related results if possible for next RAN4#100-e meeting
-	If still larger span exist among companies’ results, certain way forward should be figured out in next meeting




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

	R4-2108520
	Agreeable

	R4-2108521
	Agreeable

	R4-2108467
	Agreeable

	R4-2108522
	Agreeable

	R4-2108523
	Agreeable

	R4-2108668
	Agreeable




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

	R4-2109595
	Ericsson
	Provides the simulation results for PRACH

	R4-2109797
	Samsung
	Provides the simulation results for PRACH

	R4-2110515
	Huawei, HiSilicon
	Provides the simulation results for PRACH



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Simulation results alignment
Performance requirements for interlaced PUCCH are kept TBD in last RAN4#98-bis-e meeting due to expected further updated simulation results from companies for this RAN4#99-e meeting. 

· [bookmark: OLE_LINK67][bookmark: OLE_LINK68]Simulation results collected from companies are summarized as follows:
	Format
	LRA
	Propagation
Conditions
	Huawei
	Nokia
	Ericsson
	Intel
	Samsung

	[bookmark: _Hlk68618767]
	
	
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	Impairment
	Ideal
	[bookmark: OLE_LINK53]Impairment
	Ideal
	Impairment

	A2
	1151
	AWGN
	-23.36
	-21.86
	-23.6
	-21.1
	-24.2
	-21.7
	-22.9
	-20.4
	-23.46
	-21.46

	
	
	TDLA30-10
	-18.3
	-16.8
	-17.5
	-15
	-17.1
	-14.6
	-16.4
	-13.9
	-17.26
	-15.26

	
	571
	AWGN
	-20.34
	-18.84
	-20.6
	-18.1
	-21.3
	-18.8
	-19.9
	-17.4
	-20.36
	-18.36

	
	
	TDLA30-10
	-14.7
	-13.2
	-13.7
	-11.2
	-14.6
	-12.1
	-13.2
	-10.7
	-14.22
	-12.22

	B4
	1151
	AWGN
	-27.02
	-25.52
	-27.3
	-24.8
	-28.1
	-26.1
	-26.5
	-24
	-27.81
	-25.81

	
	
	TDLA30-10
	-21.1
	-19.6
	-21.1
	-18.6
	-19.8
	-17.8
	-19.7
	-17.2
	-20.63
	-18.63

	
	571
	AWGN
	-24
	-22.5
	-24.5
	-22
	-25.3
	-23.3
	-23.4
	-20.9
	-24.63
	-22.63

	
	
	TDLA30-10
	-18.4
	-16.9
	-17.4
	-14.9
	-18.1
	-16.1
	-16.5
	-14
	-18.16
	-16.16

	C2
	1151
	AWGN
	-23.7
	-22.2
	-23.3
	-20.8
	-24.2
	-21.7
	-22.9
	-20.4
	-23.48
	-21.48

	
	
	TDLA30-10
	-18.35
	-16.85
	-17.4
	-14.9
	-17.1
	-14.6
	-16.4
	-13.9
	-17.27
	-15.27

	
	571
	AWGN
	-20.6
	-19.1
	-20.6
	-18.1
	-21.3
	-18.8
	-19.9
	-17.4
	--20.37
	-18.37

	
	
	TDLA30-10
	-14.83
	-13.33
	-13.6
	-11.1
	-14.6
	-12.1
	-13.2
	-10.7
	-14.22
	-12.22



[image: ]

· Recommended WF
· Well aligned results for all agreed PRACH formats with the updated results from Ericsson. The results in column “38.104 Req” and “38.141 Req” can be used for the final performance requirements definition and captured in the corresponding CRs in this meeting?

Companies views’ collection for 1st round 
Open issues 
Example 1
	Company
	Comments

	Ericsson
	Sub topic 3-1: Simulation results alignment
We updated simulation results for B4, and companies can check the corresponding requirement changing. 


	Samsung
	We are fine to capture the requirement with [] in this meeting



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

	R4-2109288
DraftCR NR-U BS demod PRACH performance requirements 38.104
	Company A

	
	Company B

	
	

	R4-2109289
DraftCR NR-U BS demod PRACH conducted performance requirements 38.141-1
	Company A

	
	Company B

	
	

	R4-2109290
DraftCR NR-U BS demod PRACH radiated performance requirements 38.141-2
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1: Simulation results alignment
	Tentative agreements:
Capture the results in the column “38.104 Req” and “38.141 Req” with square brackets as performance requirements in the corresponding revised CRs in this meeting:
[image: ]




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

	R4-2109288
	To be revised

	R4-2109289
	To be revised

	R4-2109290
	To be revised



Discussion on 2nd round
No open issues are left for PRACH part. Companies cotinue to review the revised draft CRs.
CRs comments collection
	CR/TP number
	Comments collection

	R4-2108524 (Nokia)
DraftCR NR-U BS demod PRACH performance requirements 38.104
	Company A

	
	Company B

	
	

	R4-2108525 (Nokia)	
DraftCR NR-U BS demod PRACH conducted performance requirements 38.141-1
	Company A

	
	Company B

	
	

	R4-2108526 (Nokia)
DraftCR NR-U BS demod PRACH radiated performance requirements 38.141-2
	Company A

	
	Company B

	
	



Summary for 2nd round 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2108524
	Agreeable

	R4-2108525
	Agreeable

	R4-2108526
	Agreeable



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	Way forward on NR-U BS demodulation requirements
	Huawei, HiSilicon
	Tdoc# R4-2108515 is assigned



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2110504
	Big CR for NR-U BS demodulation requirements in TS 38.104 (Rel-16)
	Huawei, HiSilicon
	Email approval
	Cat.B (Rel-16)

	R4-2110505
	Big CR for NR-U BS demodulation requirements in TS 38.104 (Rel-17)
	Huawei, HiSilicon
	Email approval
	Cat.A (Rel-17)

	R4-2109598
	Big CR for NR-U BS conducted conformance testing in TS38.141-1 (catB)
	Ericsson
	Email approval
	Cat.B (Rel-16)

	R4-2109599
	Big CR for NR-U BS conducted conformance testing in TS38.141-1 (catA)
	Ericsson
	Email approval
	Cat.A (Rel-17)

	R4-2109283
	Big CR for NR-U BS radiated conformance testing in TS 38.141-2
	Nokia, Nokia Shanghai Bell
	Email approval
	Cat.B (Rel-16)

	R4-2109284
	Big CR for NR-U BS radiated conformance testing in TS 38.141-2
	Nokia, Nokia Shanghai Bell
	Email approval
	Cat.A (Rel-17)

	R4-2110510
	Introduction of NR-U PUSCH requirements for TS.38104
	Huawei, HiSilicon
	Revised
	

	R4-2110511
	CR for TS.38.141-1: Introduction of conducted conformance test for interlaced PUSCH
	Huawei, HiSilicon
	Revised
	

	R4-2110512
	CR for TS.38.141-2: Introduction of radiated conformance test for interlaced PUSCH
	Huawei, HiSilicon
	Revised
	

	R4-2110513
	CR for TS 38.104: Introduction of performance requirements for CG-UCI multiplexing 
on interlaced PUSCH
	Huawei, HiSilicon
	Revised
	

	R4-2109285
	Performance requirements for CG-UCI multiplexed on PUSCH with interlaced allocation for TS 38.141-2
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2108466
	CG-UCI multiplexed on interlaced PUSCH for TS 38.141-1
	Ericsson
	New
	Assigned during this meeting, continue discussion in the 2nd round based on the shared version in the draft folder

	R4-2109596
	Draft CR for TS38.104 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Ericsson
	Revised
	

	R4-2109597
	Draft CR for TS38.141-1 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Ericsson
	Revised
	

	R4-2108467
	draft CR for TS 38.141-2 for interlaced PF0 and PF1 demodulation requirements
	Ericsson
	New
	Assigned during this meeting, continue discussion in the 2nd round based on the shared version in the draft folder

	R4-2109798
	draft CR on PUCCH format2 and format3 performance requirement for TS 38.104
	Samsung
	Revised
	

	R4-2109799
	draft CR on PUCCH format2 and format3 performance requirement for TS 38.141-1
	Samsung
	Revised
	

	R4-2109800
	CR on PUCCH format2 and format3 performance requirement for TS 38.141-2
	Samsung
	Revised
	

	R4-2109288
	DraftCR NR-U BS demod PRACH performance requirements 38.104
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2109289
	DraftCR NR-U BS demod PRACH conducted performance requirements 38.141-1
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2109290
	DraftCR NR-U BS demod PRACH radiated performance requirements 38.141-2
	Nokia, Nokia Shanghai Bell
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108515
	Way forward on NR-U BS demodulation requirements
	Huawei, HiSilicon
	Agreeable
	

	R4-2108516
	Introduction of NR-U PUSCH requirements for TS.38104
	Huawei, HiSilicon
	Agreeable
	

	R4-2108517
	CR for TS.38.141-1: Introduction of conducted conformance test for interlaced PUSCH
	Huawei, HiSilicon
	Agreeable
	

	R4-2108518
	CR for TS.38.141-2: Introduction of radiated conformance test for interlaced PUSCH
	Huawei, HiSilicon
	Agreeable
	

	R4-2108075
	CR for TS 38.104: Introduction of performance requirements for CG-UCI multiplexing 
on interlaced PUSCH
	Huawei, HiSilicon
	Agreeable
	

	R4-2108089
	Performance requirements for CG-UCI multiplexed on PUSCH with interlaced allocation for TS 38.141-2
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2108081
	CG-UCI multiplexed on interlaced PUSCH for TS 38.141-1
	Ericsson
	Agreeable
	

	R4-2108520
	Draft CR for TS38.104 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Ericsson
	Agreeable
	

	R4-2108521
	Draft CR for TS38.141-1 Introduction of interlaced PUCCH format 0 and format 1 demodulation requirements
	Ericsson
	Agreeable
	

	R4-2108467
	draft CR for TS 38.141-2 for interlaced PF0 and PF1 demodulation requirements
	Ericsson
	Agreeable
	

	R4-2108522
	draft CR on PUCCH format2 and format3 performance requirement for TS 38.104
	Samsung
	Agreeable
	

	R4-2108523
	draft CR on PUCCH format2 and format3 performance requirement for TS 38.141-1
	Samsung
	Agreeable
	

	R4-2108668
	CR on PUCCH format2 and format3 performance requirement for TS 38.141-2
	Samsung
	Agreeable
	

	R4-2108524
	DraftCR NR-U BS demod PRACH performance requirements 38.104
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2108525
	DraftCR NR-U BS demod PRACH conducted performance requirements 38.141-1
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2108526
	DraftCR NR-U BS demod PRACH radiated performance requirements 38.141-2
	Nokia, Nokia Shanghai Bell
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

15kHz -4.6 -3.1 -5.2 -3.2 -4.8 -2.3 -4.5 -2.5

0.309569594 0.4425306 0.7 0.9 -4.775 -2.775 -2.8 -2.2

30kHz -3.9 -2.4 -5.1 -3.1 -3.7 -1.2 -3.5 -1.5

0.718795288 0.8660254 1.6 1.9 -4.05 -2.05 -2 -1.4

-17.2 -15.7 -16.3 -14.3 -16.4 -13.9 -15.9 -13.9

0.5446711550.85440037 1.3 1.8 -16.45 -14.45 -14.4 -13.8

-16.7 -15.2 -16.1 -14.1 -15.4 -12.9 -15.1 -13.1

0.7182153811.05633013 1.6 2.3-15.825 -13.825 -13.8 -13.2

-17.1 -15.6 -16.4 -14.4 -15.6 -13.1 -15.2 -13.2

0.846069343 1.1757976 1.9 2.5-16.075 -14.075 -14.1 -13.5

-16.3 -14.8 -16.1 -14.1 -14.5 -12 -14.4 -12.4

1.014478521.34008706 1.9 2.8-15.325 -13.325 -13.3 -12.7

Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

15kHz 22 None 1% UCI BLER 1.3 2.8 1.3 3.3 1.2 3.7 2.3 4.3

0.5188127470.63442888 1.1 1.5 1.525 3.525 3.5 4.1

30kHz 22 None 1% UCI BLER 1.9 3.4 1.2 3.2 2.2 4.7 2.3 4.3

0.4966554810.71647284 1.1 1.5 1.9 3.9 3.9 4.5

15kHz 4 None 1% ACK miss -5.6 -4.1 -7.9 -5.9 -5.1 -2.6 -7.7 -5.7

1.431491064 1.5435349 2.8 3.3 -6.575 -4.575 -103 -103

30kHz 4 None 1% ACK miss -4.9 -3.4 -7.9 -5.9 -4.2 -1.7 -7.6 -5.6

1.87349941.97737199 3.7 4.2 -6.15 -4.15 -103 -103

38.104 Req

Format 3 TDLA30-10

Format 2 TDLA30-10

PUCCH Format 2/3

FormatPropagation conditions  SCS UCI bits OCC length Test metic

Huawei Ericsson Nokia

38.141 Req

Samsung STD SPAN AVE

Format 0 TDLA30-10

 1% ACK miss

 1% ACK miss

Format 1 TDLA30-10

15kHz

 1% ACK miss

 0.1% NACK to ACK

30kHz

 1% ACK miss

 0.1% NACK to ACK

PUCCH Format 0/1

Format Propagation conditions  SCS Test metic

Huawei Ericsson Nokia Samsung SPAN AVE

38.104 Req 38.141 Req

STD


image5.emf
Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

15kHz

-4.6 -3.1 -5.2 -3.2 -4.8 -2.3 -4.5 -2.5 0.309569594 0.4425306 0.7 0.9 -4.775 -2.775 -2.8 -2.2

30kHz

-3.9 -2.4 -5.1 -3.1 -3.7 -1.2 -3.5 -1.5 0.718795288 0.8660254 1.6 1.9 -4.05 -2.05 -2 -1.4

-17.2 -15.7 -16.3 -14.3 -16.4 -13.9 -15.9 -13.9 0.544671155 0.8544004 1.3 1.8 -16.45 -14.45 -14.4 -13.8

-16.7 -15.2 -16.1 -14.1 -15.4 -12.9 -15.1 -13.1 0.718215381 1.0563301 1.6 2.3-15.825 -13.825 -13.8 -13.2

-17.1 -15.6 -16.4 -14.4 -15.6 -13.1 -15.2 -13.2 0.846069343 1.1757976 1.9 2.5-16.075 -14.075 -14.1 -13.5

-16.3 -14.8 -16.1 -14.1 -14.5 -12 -14.4 -12.4 1.01447852 1.3400871 1.9 2.8-15.325 -13.325 -13.3 -12.7

Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

15kHz 22 None 1% UCI BLER

1.3 2.8 1.3 3.3 1.2 3.7 2.3 4.3 0.518812747 0.6344289 1.1 1.5 1.525 3.525 3.5 4.1

30kHz 22 None 1% UCI BLER

1.9 3.4 1.2 3.2 2.2 4.7 2.3 4.3 0.496655481 0.7164728 1.1 1.5 1.9 3.9 3.9 4.5

38.104 Req

Format 2 TDLA30-10

PUCCH Format 2

FormatPropagation conditions  SCS UCI bits OCC length Test metic

Huawei Ericsson Nokia

38.141 Req

Samsung STD SPAN AVE

Format 0 TDLA30-10

 1% ACK miss

 1% ACK miss

Format 1 TDLA30-10

15kHz

 1% ACK miss

 0.1% NACK to ACK

30kHz

 1% ACK miss

 0.1% NACK to ACK

PUCCH Format 0/1

Format Propagation conditions  SCS Test metic

Huawei Ericsson Nokia Samsung SPAN AVE

38.104 Req 38.141 Req

STD


image6.emf
Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

15kHz 4 None 1% ACK miss

-5.6 -4.1 -7.9 -5.9 -5.1 -2.6 -7.7 -5.7 1.431491064 1.5435349 2.8 3.3 -6.575 -4.575 -103 -103

30kHz 4 None 1% ACK miss

-4.9 -3.4 -7.9 -5.9 -4.2 -1.7 -7.6 -5.6 1.8734994 1.977372 3.7 4.2 -6.15 -4.15 -103 -103

38.104 Req

Format 3 TDLA30-10

PUCCH Format 3

FormatPropagation conditions  SCS UCI bits OCC length Test metic

Huawei Ericsson Nokia

38.141 Req

Samsung STD SPAN AVE


image7.emf
Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment Ideal Impairment

AWGN 0 1% Pmd -23.36 -21.86 -24.2 -21.7 -23.6 -21.1 -22.9 -20.4 -23.46 -21.46

0.538392670.65754594 1.3 1.46 -23.48 -21.355 -21.3 -20.7

TDLA30-10 400Hz 1% Pmd -18.3 -16.8 -17.1 -14.6 -17.5 -15 -16.4 -13.9 -17.26 -15.26

0.7845805671.07411359 1.9 2.9-17.265 -15.112 -15.1 -14.5

AWGN 0 1% Pmd -20.34 -18.84 -21.3 -18.8 -20.6 -18.1 -19.9 -17.4 -20.36 -18.36

0.5895478490.66962676 1.4 1.44-20.475 -18.35 -18.3 -17.7

TDLA30-10 400Hz 1% Pmd -14.7 -13.2 -14.6 -12.1 -13.7 -11.2 -13.2 -10.7 -14.22 -12.22

0.6852736681.02896388 1.5 2.5 -14.18 -12.055 -11.9 -11.3

AWGN 0 1% Pmd -27.02 -25.52 -28.1 -26.1 -27.3 -24.8 -26.5 -24 -27.81 -25.81

0.7314996010.93546334 1.6 2.1-27.358 -25.3575 -25.2 -24.6

TDLA30-10 400Hz 1% Pmd -21.1 -19.6 -19.8 -17.8 -21.1 -18.6 -19.7 -17.2 -20.63 -18.63

0.6729722631.04222119 1.4 2.4-20.308 -18.3075 -18.4 -17.8

AWGN 0 1% Pmd -24 -22.5 -25.3 -23.3 -24.5 -22 -23.4 -20.9 -24.63 -22.63

0.8174503040.89346516 1.9 2.4-24.333 -22.266 -22.3 -21.7

TDLA30-10 400Hz 1% Pmd -18.4 -16.9 -18.1 -16.1 -17.4 -14.9 -16.5 -14 -18.16 -16.16

0.8697125961.24755761 1.9 2.9 -17.79 -15.79 -15.6 -15

AWGN 0 1% Pmd -23.7 -22.2 -24.2 -21.7 -23.3 -20.8 -22.9 -20.4 -23.48 -21.48

0.5387640180.75901252 1.3 1.8 -23.57 -21.445 -21.3 -20.7

TDLA30-10 400Hz 1% Pmd -18.35 -16.85 -17.1 -14.6 -17.4 -14.9 -16.4 -13.9 -17.27 -15.27

0.806597793 1.2608595 1.95 2.95 -17.28 -15.155 -15.1 -14.5

AWGN 0 1% Pmd -20.6 -19.1 -21.3 -18.8 -20.6 -18.1 -19.9 -17.4 -20.37 -18.37

0.5830022870.74154681 1.4 1.7-20.543 -18.4175 -18.4 -17.8

TDLA30-10 400Hz 1% Pmd -14.83 -13.33 -14.6 -12.1 -13.6 -11.1 -13.2 -10.7 -14.22 -12.22

0.720341354 1.0780654 1.63 2.63-14.213 -12.0875 -11.9 -11.3

AVE

38.104 Req 38.141 Req

Intel Samsung STD SPAN

1151

571

Ericsson Nokia

LRA Propagation conditionsFrequency offsetTest metric

Huawei

1151

571

1151

571


