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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Moderator (Nokia, Nokia Shanghai Bell)
	Axel Mueller
	axel.mueller@nokia-bell-labs.com

	Huawei, HiSilicon
	Like
	like54@hisilicon.com

	Ericsson
	Nicholas Pu
	Nicholas.pu@ericsson.com

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	
	
	

	
	
	

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)


Scope
This T-doc will be used to guide and summarize the email discussion for the topic of are Rel-17 NR IIoT and URLLC enhancement demodulation requirements (AI 4.7.3), with the email thread identifier “[104-bis-e][324] NR_IIOT_URLLC_enh_Demod”.
The scope of this email discussion are Rel-17 NR IIoT and URLLC enhancement demodulation requirements, and in particular the agenda items:
4.7.3	Demodulation performance and CSI requirements
4.7.3.1	PUCCH requirements
4.7.4	Moderator summary and conclusions
Priority topics are marked directly in the open issues’ summaries.

Notes on email discussions
From the meeting arrangement:
	· Delegates are strongly encouraged to provide comments/concerns asap
· Silence within a reasonable timeframe means no objection
· It is strongly encouraged that each company/delegate consolidate their comments/views and send them out in one email for each email thread
· Length of file names shall be reduced, e.g.
· At the beginning of first round, moderators share / ftp / tsg_ran / WG4_Radio / TSGR4_98_e / Inbox / Drafts / [98e][101] NR_NewRAT_SysParameters\Summary_101_1st round_v01.docx
· After update by company A: Summary_101_1st round_v02_companyA
· After update by company B: Summary_101_1st round_v03_companyA_companyB
· After update by company C: Summary_101_1st round_v04_companyB_companyC





Topic #1: 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

	R4-2215543
	Nokia, Nokia Shanghai Bell
	Title: Sub-slot based PUCCH repetition performance requirements
Remaining KPIs
Observation 1: The “Prob(ACK miss)” and “Prob(PUCCH NACK to ACK bits)” KPIs are not symmetric, or the same, for 1 bit payloads.
Observation 2: The decision of which KPIs are needed for PF0 on top of Prob(DTX to ACK)<1%, is subject to bottleneck considerations with respect to the remaining candidates. I.e., the choice of “Prob(ACK miss)<1%” and/or “Prob(PUCCH NACK to ACK bits) < 0.1%” requires simulations.
Proposal 2: RAN4 to only use Prob(ACK miss)<1%, in addition to Prob(DTX to ACK)<1%, when defining performance requirements for sub-slot based PUCCH format 0 repetition.

	R4-2215544
	Nokia, Nokia Shanghai Bell
	Title: Simulation Results on Sub-slot based PUCCH repetition
Simulation results only. No proposals.

	R4-2215545
	Nokia, Nokia Shanghai Bell
	Title: Draft CR for TS 38.104 Demod performance requirement for sub-slot repetition PUCCH format 0 (Rel-17, CAT B)
draftCR.

	R4-2215696
	Ericsson
	Title: Simulation results for PUCCH sub-slot repetition
No proposals.

	R4-2216034
	Huawei, HiSilicon
	Title: Simulation results and discussion on remaining issues on Rel-17 URLLC PF0 subslot repetition requirements
File damaged. Cannot be opened. Version shared on reflector.
Observation 1: The target SNR for metric with ACK miss is further higher than that with NACK to ACK
Proposal 1: Only define the requirements with Prob(DTX to ACK)<1% and Prob(ACK miss)<1%

	R4-2216035
	Huawei, HiSilicon
	Title: Draft CR: Introduction of manufacturer declarations for sub-slot repetition PF0 requirements
File damaged. Cannot be opened. Version shared on reflector.
draftCR.

	R4-2216036
	Huawei, HiSilicon
	Title: Draft CR: Introduction of applicability rules for sub-slot repetition PF0 requirements
File damaged. Cannot be opened. Version shared on reflector.
draftCR.

	R4-2216037
	Huawei, HiSilicon
	Title: Simulation summary of sub-slot repetition PF0 requirements
Reserved.

	R4-2216700
	Samsung
	Title: Discussion and simulation results for Enhanced IIOT and URLLC support
Test Metric
Proposal 1: RAN4 only apply the test metric with ACK missing detection for PUCCH 0 sub-slot repetition requirement.

	R4-2216701
	Samsung
	Title: Big CR on requirement for Enhanced IIOT and URLLC for TS 38.141-2
Reserved for email approval.

	R4-2216702
	Samsung
	Title: Draft CR on OTA performance requirements for PUCCH for TS 38.141-2
draftCR.

	R4-221xxxx
	Ericsson
	For information only:
Title: draftCR for TS38.141-1 general and PUCCH demodulation requirements for URLLC IIoT enhancement
Uploaded to inbox, but no reservation.
Moderator: Please still consider reviewing the draftCR in the first round, as a corresponding tdoc will likely be allocated.
@Ericsson: Please upload also to draftCR folder of [324] for review.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Interested companies are expected to add their views directly under the respective issues in a dialogue-like form, i.e., identical to how the chair would record views during a f2f meeting.
Please add further table rows as required and do not change previous comments of your company or other companies. Answering to questions from other companies is encouraged.
Sub-topic 1-1: Remaining KPIs
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Remaining KPIs
· Status last meeting (RAN4#104)
· KPIs (Issue 1-2-2)
· Use Prob(DTX to ACK)<1%.
· FFS: Prob(ACK miss)<1%.
· FFS: Prob(PUCCH NACK to ACK bits) < 0.1%.
· Proposals
· Option 1 (Nokia, Huawei, Samsung): Define the performance requirements for Prob(ACK miss)<1%, in addition to Prob(DTX to ACK)<1%.
· Option 2: Other options not precluded.
· Recommended WF
· Define the performance requirements for Prob(ACK miss)<1%, in addition to Prob(DTX to ACK)<1%.

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	WF/option 1 is still fine for us.

	Huawei
	Support recommended WF.

	Ericsson
	We are OK with the recommended WF.

	Samsung
	Ok with option 1 and recommended WF




Sub-topic 1-2: Applicability rules and manufacturer declarations
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Applicability rule
· Proposals
· Option 1 (Huawei): Unless otherwise stated, PUCCH sub-slot based repetition tests shall apply only if the BS supports it (see D.1XX in table [manufacturer declarations]).
· Option 2 (Ericsson): Applicability of requirements for sub-slot based PUCCH repetition:
Unless otherwise stated, sub-slot based PUCCH repetition requirement tests shall apply only if the BS supports it (see D.xxx in table [manufacturer declarations]).
· Option 3 (Samsung): Unless otherwise stated, PUCCH sub-slot based repetition requirement tests shall apply only if the BS supports it (see D.1XX in table [manufacturer declarations])..
· Recommended WF
· Please comment in first round, if applicability of PUCCH sub-slot based repetition testing shall be depend on declared BS support.

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	The UE capabilities of pucch-Repetition-F0-1-2-3-4-DynamicIndication-r17 and pucch-Repetition-F0-1-2-3-4-RRC-Config-r17 are not mandatory for the UE. As such we don’t see sub-slot PUCCH repetition as a feature that needs to be support/checked for compliance in every deployed BS.
Hence, we are fine having an applicability rule, even though a statement of compliance with a non-compliant mark for not deployed feature would practically be acceptable and not cause specification impact.
Concerning the wording, we tend slightly towards option 1, which is closer aligned with the section headings used in all CRs. But we are open to reasonings leading otherwise.

	Huawei
	Firstly, we suggest to define such applicability rules considering it is an optional feature for UE.  We support option 1. Could Ericsson please clarify what does “sub-slot PUCCH repetition type A” mean?

	Ericsson
	We are fine with Option1. It should be “sub-slot (based) PUCCH repetition” without “type A”, sorry for the confusion. 

	Samsung
	We support option 1 with minor  updated as “Unless otherwise stated, PUCCH sub-slot based repetition requirement tests shall apply only if the BS supports it (see D.1XX in table [manufacturer declarations]).




Issue 1-2-2: Manufacturer declaration
· Proposals
· Option 1 (Huawei): 
	[bookmark: _Hlk116485256]D.1XX
	PUCCH format 0 sub-slot based repetition 
	Declaration of supported PUCCH format 0 sub-slot based repetition.
	c
	x
	n/a


· Option 2 (Ericsson): 
	[bookmark: _Hlk116485267]D.xxx
	Sub-slot based PUCCH repetition formats
	Declaration of support sub-slot based PUCCH repetition formats, i.e., format 0.
	x
	x


· Option 3 (Smasung): 
	[bookmark: _Hlk116485272]D.xxx
	Sub-slot based PUCCH repetition formats
	Declaration of support sub-slot based PUCCH repetition formats, i.e., format 0.
	x
	x



· Recommended WF
· Comment in first round.

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Fine with option 1. Reasoning as for issue 1-2-1. 

	Huawei
	Option 1. Could Ericsson please clarify what does “sub-slot PUCCH repetition type A” mean?

	Ericsson
	We modify Option 2 for companies check, but we don’t have strong view on it. 

	Samsung
	We slightly prefer option 2, although only format 0 requirement is introduced, other format can support sub-slot repetition, Sub-slot based PUCCH repetition formats is more general. Similar Rel-15 multi-slot PUCCH, we do not need to specify the exact format for declaration  

	D.xxx
	Sub-slot based PUCCH repetition formats
	Declaration of support sub-slot based PUCCH repetition formats, i.e., format 0.
	x
	x







Sub-topic 1-3: Other
Sub-topic description:
In this sub-topic companies are invited to bring issues to the attention of the group, which have not been captured in the previous sub-topics.

	Company
	Comments

	Moderator
	@Huawei: Please upload a draft version of “R4-2216037, Simulation summary of sub-slot repetition PF0 requirements” to the SimRes folder in [324]. All
@All: Please include your simulation results in the simulation summary in the draft folder.

	
	

	
	




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

	XXX
	Title, Source

	
	Company A

	
	Company B

	
	

	R4-2215545
	Draft CR for TS 38.104 Demod performance requirement for sub-slot repetition PUCCH format 0 (Rel-17, CAT B), Nokia, Nokia Shanghai Bell

	
	

	
	

	
	

	R4-2216035
	Draft CR: Introduction of manufacturer declarations for sub-slot repetition PF0 requirements, Huawei, HiSilicon

	
	Moderator: Please take the outcome of issue 1-2-2 into account.

	
	

	
	

	R4-2216036
	Draft CR: Introduction of applicability rules for sub-slot repetition PF0 requirements, Huawei, HiSilicon

	
	Moderator: Please take the outcome of issue 1-2-1 into account.

	
	

	
	

	R4-2216701
	Big CR on requirement for Enhanced IIOT and URLLC for TS 38.141-2, Samsung

	
	Moderator: It is assumed that this big CR was reserved with the intention of email approval after the meeting. The moderator will check with the chair, if this reservation can be maintained, or if a revision is necessary to match the title, etc., that MCC usually choses for all bigCRs after the meeting.

	
	Samsung: it is a mistake to upload big CR into inbox, a revision is needed.
Moderator: The bigCR is just reserved. It is not uploaded.
After talking to the chair, it is fine to simply mark the bigCR revision as “for email approval”; no need to revise.

	
	

	R4-2216702
	Draft CR on OTA performance requirements for PUCCH for TS 38.141-2, Samsung

	
	Nokia, Nokia Shanghai Bell:
We discussed in prior meetings that the type of payload (HARQ or CSI) has an impact on available configurations. As such [R4-2215545] and [R4-2217283], have the following additional paragraphs in the Definition section:
“The ACK missed detection requirement only applies to the PUCCH format 0 with 1 UCI bits. The UCI information only contains ACK information 
The 1bit UCI information is further defined with bitmap as [1].”
Can we align on having the above phrases in all specs, or is there a reason to align to exclude them?

	
	Samsung: we are fine with this definition, since it was captured in the core spec 104, following rel-15/16 spec for PUCCH requirement, we do not have additional paragraphs for 141-1/2 

	
	

	R4-2217283
	draftCR for TS38.141-1 general and PUCCH demodulation requirements for URLLC IIoT enhancement, Ericsson

	
	Moderator: Uploaded to inbox, but no reservation.
Please still consider reviewing the draftCR in the first round, as a corresponding tdoc will likely be allocated and the tdoc number will be updated here.
@Ericsson: Please upload also to draftCR folder of [324] for review.

	
	Nokia, Nokia Shanghai Bell:
- Align the wording of applicability rule with outcome of issue 1-2-1 and manufacturer declarations with issue 1-2-2.
- The AWGN power level is defined over 18MHz. Typo? (8.64 MHz).
- All legacy PUCCH requirements have the following sentence in the Definition section
The performance requirement of single user interlaced PUCCH format 0 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
Is there a reason to exclude this dtx to ACK reference here? We agree it’s technically not needed, as the dtx2ack section applies to all PUCCH, but we don’t see a reason to change established wording.
Ericsson: Thanks for the comments, we will modify the draft CR accordingly.

	
	




Informative CR work split from R4-2214396:
	NR_IIOT_URLLC_enh demodulation draftCR, bigCR, summary split
	Contributor

	
	

	TS 38.104 bigCR
	Nokia

	TS 38.104 Performance requirements (draftCRs)
	

	
	8 Conducted performance requirements
	Nokia

	
	 
	8.3 Performance requirements for PUCCH
	

	
	 
	 
	8.3.X [Performance requirements for sub-slot repetition PUCCH format 0]
	

	
	

	TS 38.141-1 bigCR
	Ericsson

	TS 38.141-1 Conducted conformance testing (draftCRs)
	

	
	4.6 Manufacturer declarations (if required)
	Ericsson

	
	8 Conducted performance requirements
	Ericsson

	
	 
	8.1 General
	

	
	 
	 
	8.1.2 Applicability rule (if required)
	

	
	 
	8.3 Performance requirements for PUCCH
	Ericsson

	
	 
	 
	8.3.X [Performance requirements for sub-slot repetition PUCCH format 0]
	

	
	

	TS 38.141-2 bigCR
	Samsung

	TS 38.141-2 Radiated conformance testing (draftCRs)
	

	
	4.6 Manufacturer declarations (if required)
	Huawei

	
	8 Radiated performance requirements
	Huawei

	
	 
	8.1 General
	

	
	 
	 
	8.1.2 Applicability rule (if required)
	

	
	 
	8.3 OTA Performance requirements for PUCCH
	Samsung

	
	 
	 
	8.3.X [Performance requirements for sub-slot repetition PUCCH format 0]
	

	
	

	Simulation summary for sub-slot repetition PUCCH format 0
(Sharing of draft well ahead of RAN4#104-bis is encouraged.)
	Huawei




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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic 1-1
	Sub-topic 1-1 Remaining KPIs
Issue 1-1-1: Remaining KPIs
GtW agreements:
Define the performance requirements for Prob(ACK miss)<1%, in addition to Prob(DTX to ACK)<1%.
Candidate options:
None.
Recommendations for 2nd round:
No open issues or options.


	Sub-topic 1-2
	Sub-topic 1-2: Applicability rules and manufacturer declarations
Issue 1-2-1: Applicability rule
GtW agreements:
Unless otherwise stated, PUCCH sub-slot based repetition requirement tests shall apply only if the BS supports it (see D.1XX in table [manufacturer declarations]).
Candidate options:
None.
Recommendations for 2nd round:
No open issues or options.

Issue 1-2-2: Manufacturer declaration
GtW agreements:
	D.xxx
	PUCCH sub-slot based repetition formats
	Declaration of PUCCH sub-slot based repetition formats, i.e., format 0.
	x
	x



Candidate options:
None.
Recommendations for 2nd round:
No open issues or options.



	Sub-topic 1-3
	Sub-topic 1-3: Other
No issues have been raised.







Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	

	#1
	WF on enhanced IIoT and URLLC support demodulation and CSI requirements
	Nokia, Nokia Shanghai Bell



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	





Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on enhanced IIoT and URLLC support demodulation and CSI requirements
	Nokia, Nokia Shanghai Bell
	

	
	Big CR for TS 38.104 Demodulation requirements for Enhanced IIOT and URLLC support (Rel-17, CAT B)
	Nokia, Nokia Shanghai Bell
	For email approval (bigCR)

	
	Big CR for TS 38.141-1 Demodulation requirements for Enhanced IIOT and URLLC support (Rel-17, CAT B)
	Ericsson
	For email approval (bigCR)



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2215545
	
	Draft CR for TS 38.104 Demod performance requirement for sub-slot repetition PUCCH format 0 (Rel-17, CAT B)
	Nokia, Nokia Shanghai Bell
	Endorsed
	

	R4-2216035
	
	Draft CR: Introduction of manufacturer declarations for sub-slot repetition PF0 requirements
	Huawei, HiSilicon
	Revised
	

	R4-2216036
	
	Draft CR: Introduction of applicability rules for sub-slot repetition PF0 requirements
	Huawei, HiSilicon
	Revised
	

	R4-2216701
	
	Big CR on requirement for Enhanced IIOT and URLLC for TS 38.141-2
	Samsung
	For email approval (bigCR)
	

	R4-2216702
	
	Draft CR on OTA performance requirements for PUCCH for TS 38.141-2
	Samsung
	Revised
	

	R4-2217283
	
	draftCR for TS38.141-1 general and PUCCH demodulation requirements for URLLC IIoT enhancement
	Ericsson
	Revised
	

	R4-2216034
	
	Simulation results and discussion on remaining issues on Rel-17 URLLC PF0 subslot repetition requirements
	Huawei
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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
