3GPP TSG-RAN WG4 Meeting #101-bis-e 												R4-2203107
Electronic Meeting, 17th Jan 2022 - 25th Jan 2022

Agenda item:			6.9.5.3
Source:	Moderator (Nokia, Nokia Shanghai Bell)
Title:	Email discussion summary for [101-bis-e][315] NR_HST_FR2_Demod_Part2
Document for:	Information
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


Scope
This T-doc will be used to guide and summarize the email discussion for the topic of RRel-17 NR FR2 HST BS Demod requirements (AI 6.9.5.3), with the email thread identifier “[101-bis-e][315] NR_HST_FR2_Demod_Part2”.
The scope of this email discussion are the Rel-17 NR FR2 HST BS Demod requirements, and in particular the agenda items:
6.9.5.3	BS demodulation requirements
6.9.5.3.1	PUSCH requirements
6.9.5.3.2	PUSCH with UL timing adjustment requirements
6.9.5.3.3	PRACH requirements 
Priority topics are marked directly in the open issues’ summaries.

Notes on email discussions
From the previous meeting arrangements:
	· 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: 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

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2200128
	CATT
	Title: Discussion on PUSCH demodulation requirements for FR2 HST
Proposal 1: To adopt the following manufacturer declaration for different additional DM-RS position for FR2 HST.
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	

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

	
	
	
	
	
	

	D.x
	Additional DM-RS position for FR2 high speed train
	Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos2, pos3.
	n/a
	n/a
	x



Proposal 2: To adopt the following test applicability rules for different additional DM-RS position for FR2 HST.
Unless otherwise stated, tests shall apply for each additional DM-RS position declared to be supported for FR2 high speed train scenario for PUSCH and UL timing adjustment, If both pos2 and pos3 are declared to be supported, the tests shall be done for pos2 (see D.x in table 4.6-1).
Proposal 3: To adopt MCS16 or MCS20.


	R4-2200129
	CATT
	Title: Simulation results for PUSCH demodulation requirements for FR2 HST
No proposals, Simulation Tdoc.

	R4-2200747
	Samsung
	Title: Discussion and simulation results of PUSCH requirement for Rel-17 FR2 HST
Test Applicability rule for RS configuration
Observation 1:  The overhead of 1DMRS +PTRS (L=1, K=2) configuration is the smallest compared with other RS configuration schemes.
Observation 2:  Similar performance can be achieved for 2 DMRS configuration and 3 DMRS configuration.
Observation 3:  Existing Rel-15 test applicability rule and BS manufacture with different RS configuration cannot guarantee Rel-17 FR2 HST BS test with more than 2 DMRS configuration.
Proposal 1:  FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. If the all the DMRS configuration or subset of DMRS configuration declared to be supported, the test shall be done for the minimum number of DMRS supported, or only one of supported DMRS configuration based on BS manufacture declaration.
	DMRS configuration declared to be supported 
	PUSCH requirement tests

	{pos0, pos1, pos2}
	Option 1: either test with pos0, or pos1,or pos2 only based on BS declaration  
Option 2: only test for pos0

	{pos0, pos1}
	Option 1: either test with pos0 or pos1 only based on BS declaration
Option 2: only test for pos0

	{pos0, pos2}
	Option 1: either test with pos0 or pos2 only based on BS declaration
Option 2: only test for pos0

	{pos1,pos2}
	Option 1: either test with pos1 or pos2 only based on BS declaration
Option 2:only test for post1

	{pos0}, or {pos1}, or {pos2}
	Only  test DMRS declared to be supported 



	D.1XX
	PUSCH additional DM-RS positions
	Declaration of the supported additional DM-RS position(s) for FR2 high speed train scenario, i.e., {pos0},{pos1},{pos2},{pos0,pos1}, {pos0 pos1}, {pos0,pos2}, {pos1,pos2} and all
	n/a
	n/a
	x



FOE implementation and MCS
Proposal 2:  Both MCS 16 and MCS17 are feasible for FR2 HST PUSCH requirements
Initial Simulation Results
Observation 4: Around 2 or 3 dB difference between post-FFT and pre-FFT FOC methods for MCS 16 and MCS17
Observation 5: Around 7dB difference between post-FFT and pre-FFT FOC methods for MCS 20
Observation 6: Requirement with MCS16 to MCS 20 are feasible and can be testable, for both Post-FFT and Pre-FFT FOC operation.


	R4-2201006
	Huawei, HiSilicon
	Title: Discussion on PUSCH demodulation requirements for FR2 HST
RS configurations for PUSCH and UL timing adjustment
1. Add a note to the performance requirements as following to ensure that only one case is tested.
· Either pos 1, pos 2 or pos 3 may be used for the test FRC based on BS manufacturer declaration. A pass with either of these possibilities is sufficient to demonstrate compliance to the core requirement.
FOC implementation and MCS
1. Define performance requirements with only MCS20.


	R4-2201522
	Ericsson
	Title: HST PUSCH requirements
Proposal 1: Create a single requirement based on [MCS20] assuming a post FFT receiver.


	R4-2201844
	Nokia, Nokia Shanghai Bell
	Title: On HST FR2 PUSCH Requirements
On RS configuration for PUSCH and UL timing adjustment
1. Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario, i.e., pos0, or pos1/pos2, or both, applicable to BS Type 2-O.
Define applicability rule in such a way that the requirements shall apply only for the supported DM-RS. If several DM-RS positions are supported, then only one of them shall be tested.
On PUSCH performance and MCS selection
1. Based on our simulation results we do not observe a significant difference in pre-FFT and post-FFT FOC. SNR corresponding to 70% of maximum throughput for MCS 20 is around 10 dB, what is far from the limits of the test equipment.
	RS configuration
	MCS
	SNR at 70%maxTP, 50MHz
	SNR at 70%maxTP, 200MHz

	DMRS 1+0
	 MCS16
	6.72 
	6.64 

	
	 MCS17
	7.42 
	7.22 

	
	 MCS18
	7.94 
	7.73 

	
	 MCS19
	9.12 
	8.85 

	
	 MCS20
	10.15 
	9.86 

	DMRS 1+1

	 MCS16
	6.57 
	6.58 

	
	 MCS17
	7.18 
	7.20 

	
	 MCS18
	8.06 
	7.75 

	
	 MCS19
	8.94 
	8.71 

	
	 MCS20
	10.16 
	9.80 

	DMRS 1+1+1

	 MCS16
	6.48 
	6.61 

	
	 MCS17
	7.21 
	7.23 

	
	 MCS18
	7.71 
	7.71 

	
	 MCS19
	8.73 
	9.02 

	
	 MCS20
	10.17 
	10.02 


Use simulation results from Table 1 above for the definition of PUSCH performance requirements in HST FR2.
Moderator: Proposal 3 has not been included in the summary. Please include the simulation results in the simulation result summary.
RAN4 to define PUSCH requirements with two MCSs: MCS16 (16QAM) and MCS 20 (64QAM).
RAN4 to define an applicability rule, that the PUSCH performance requirements needs to be tested only with highest supported MCS.
If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH perfromance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz.


	R4-2201878
	Intel Corporation
	Title: Views on FR2 HST PUSCH performance requirements
Proposal #1:	Define PUSCH requirements with MCS 16. 
Proposal #2:	Define test applicability rule to allow testing with only one of the supported DMRS configuration. 
Proposal #3:	Define manufacturer declaration on the supported DMRS configuration as {pos0, pos1, pos2 or any combination of them}. 




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.
The agreements from the previous meetings are recorded in the corresponding WFs, i.e., R4-2115725, R4-2115726, and R4-2120703, respectively.

Sub-topic 1-1: Test applicability rules and manufacturer declarations
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Test applicability
· Prior agreement RAN4#100e [R4-2115726]
· Test setup for UL timing adjustment requirements
· RS configuration
· Align RS configuration for UL timing adjustment requirement and PUSCH requirement
· Prior agreement RAN4#101e [R4-2120703]
· RS configurations for PUSCH and UL timing adjustment
· Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both 2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)
· Way forward
· FFS, definition of test applicability rules based on BS manufacturer declaration
· Proposals
· Option 1 (Samsung, Nokia, Intel): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, only one of supported DMRS configuration shall be tested based on BS manufacture declaration.
· Option 2 (Samsung, Intel, Nokia, Ericsson, CATT): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3 (Huawei): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.
· Option 4 (CATT): Tests shall apply for each additional DM-RS position declared to be supported for FR2 high speed train scenario for PUSCH and UL timing adjustment, If both pos2 and pos3 are declared to be supported, the tests shall be done for pos2
· Option X: Other options not precluded.
· Recommended WF
· Please discuss in first round.
· Moderator remark on option 1: If this option is chosen an additional manufacturer declaration to select the test is required.

	Company
	Comments

	Samsung
	In Rel-15 BS demod requirement for FR2, both 1 DMRS and 2 DMRS configuration are configured for PUSCH requirement. The related test applicability and BS manufacture for difference RS configuration are defined as follows 
	· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.



Since the bottleneck of Doppler tracking is not the number of DMRS, we are open to discuss the test applicability in case more than one DMRS configuration is declared to be supported for FR2 HST.  With more DMRS, the performance can be improved. We slightly prefer option 2, to test the minimum number of DMRS to guarantee the basic baseband processing.

	Nokia
	We agree that the test with the least number of DM-RS symbols is more challenging in HST FR2 deployments. Therefore, we are also OK with Option 2, because it will be sufficient to pass the test with the least number of supported DM-RS to confirm that the test with more DM-RS will pass as well.

	Ericsson
	We also somewhat prefer option 2; it is likely that the DM-RS will be configured as low as supportable and as pointed out by Samsung, the test is carried out with the largest data rate.

	CATT
	Since pos0 need PTRS to estimate the frequency offset, it is different from other additional DM-RS position. So we think passing pos0 can confirm that the test with other additional DM-RS position will pass. 
We are OK with option 4 as well as option 2.

	Intel
	We prefer to clearly define a rule which DMRS configuration should be used in case several are supported. There is no need to test BS with several DMRS configurations - one is sufficient. In this case Option 2 as using configuration with least number of DMRS symbols look reasonable to guarantee minimum demodulation performance.

	Huawei
	We prefer Option 3 that the tests shall be done for either one of pos0, pos1 or pos2. The method is similar as the selection of mapping type A or type B.
	Unless otherwise stated, PUSCH requirement tests shall apply only for the mapping type declared to be supported (see D.100 in table 4.6-1). If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests.



We don’t think it reasonable to only consider the minimum number of DMRS for HST FR2 since maximum number of declared supporting DMRS (i.e. pos1 in {pos0, pos1}) is considered for legacy BS testing in Rel-15.




Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support - PUSCH
· Proposals
· Option 1 (Nokia, [Ericsson], Intel): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos1/pos2, both}, applicable to BS Type 2-O.
· Option 2 (Samsung, Intel, Ericsson, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0}, {pos1}, {pos2}, {pos0, pos1}, {pos0, pos1}, {pos0, pos2}, {pos1, pos2}, and all, applicable to BS Type 2-O.
· Option 3 (CATT, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos2, pos3}, applicable to BS Type 2-O.
Description reads: “Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
· Option 4: Other options not precluded.
· Recommended WF
· Please discuss in first round.
· It was not clear to the moderator, if the same declaration (HST FR2 DM-RS support) is shared between PUSCH and PUSCH UL TA, please comment in first round.

	Company
	Comments

	Samsung
	We would like to list the detail RS configuration combination for declaration as option 2

	Nokia
	Following the discussion at the previous RAN4 meetings, our understanding is that DM-RS pos2 and pos3 are considered as alternatives because the same requirements are defined for those. Therefore, we think that it is sufficient to define the following options for manufacturer declaration (Option 1):
pos0; pos1; pos2; pos0 and pos1; pos 0 and pos 2, i.e., 5 in total.

	Ericsson
	There is only one requirement for pos2/pos3, but for the declaration the question is what is being declared; the pos that are supported or the pos that are available for testing. 
Regarding testing, if we define an applicability rule then anyhow only one pos will be tested. So probably option 2 makes sense then (declare all pos that are supported), but both option 1 and option 2 can work and are sufficient for deciding what to test.

	CATT
	From our understanding, option 2 and option3 are the same, while option2 lists all possible combinations. From the perspective of manufacture declaration, seem no need to list all possibility. 
For option 1, the pos1/pos2 may cause confusion and ambiguity.
So we prefer the following table for simplification from perspective of manufacture declaration.
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	

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

	
	
	
	
	
	

	D.x
	Additional DM-RS position for FR2 high speed train
	Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.
	n/a
	n/a
	x




	Intel
	Our understanding of the previous agreement is that BS may declare to support either pos2 or pos3 DMRS configuration, but the same requirement will be applied for both. In addition, declarations to support pos0 and combinations of pos0 with pos1 and pos2 are required. The main question is whether we need to define declaration to support both pos1 and pos2. In case of such declaration and applicability rule, that configuration with minimum number of DMRS symbols will be used for the test, the definition of such declaration makes no sense. Therefore, we are fine with Option 1 also in addition to our original proposal on Option 2.

	Huawei
	We prefer Option2 or new proposal by CATT. All possible single or multiple selections for different DMRS configurations should be supported to declare.




Sub-topic 1-2: MCS selection
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Receiver baseline assumption for simulation
· Prior agreement [R4-2120703]
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS(s) between MCS16-20 that is/are feasible and testable.
· Proposals
· Option 1 (Ericsson, Samsung, Nokia, Huawei, Intel, Huawei): Assume a receiver with post FFT FOC.
· Option 2: Other options not precluded
· Recommended WF
· Please discuss in first round. 
In particular, please comment on the need for a simulation baseline assumption for FOC and the kind of assumption that could be made. 

	Company
	Comments

	Samsung
	We are fine with option 1, pending on the simulation results alignment status.

	Nokia
	Following the prior agreements, we do not see a need to capture any assumption on the FOC implementation at the receiver in the specification.
Even though our results do not demonstrate significant difference in the performance of post- and pre-FFT FOC, the post-FFT FOC is sub-optimal. Hence, post-FFT FOC can be assumed for the alignment of the results as the worse case.

	Ericsson
	Note that this is not any intention to override the previous agreement; just to try to get good alignment by using the same assumption. In the end implementation should not be constrained and the receiver type should not be written in the specification.

	CATT
	We are OK with option1 for simulation result alignment.

	Intel
	We are fine to have agreement to assume post-FFT FOC for simulation results alignment and requirement definition. 

	Huawei
	We are OK with Option 1 for simulation results alignment and follow the previous agreement that FOC method is up to BS implementation and do not capture assumptions on FOC scheme in specification.




Issue 1-2-2: MCS
· Proposals
· Option 1 (Ericsson, Huawei, CATT, Nokia): Only 20.
· Option 2 (Ericsson depending on simulations, Nokia, Huawei): Only 19.
· Option 3 (Samsung): Both MCS 16 and MCS17 are feasible.
· Option 4 (CATT, Intel, Samsung, Huawei): Only MCS16.
· Option 5 (Nokia, Ericsson): Both MCS16 and MCS20.
With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 6 (Intel): Continue simulation results alignment with range as MCS16-MCS20.
· Recommended WF
· Please discuss in first round.
Can option 1 be agreeable?
· Moderator question: Option 5 is also asking for declarable MCS support?

	Company
	Comments

	Samsung
	Based on existing simulation results, large performance among companies’ results, further checking is needed.
Based on our results, the results with MCS 16 to MCS20 are feasible and can be testable. 
Compared with two kinds of FOC implementation, minor gap for MCS 16 and MCS17, while large gap for MCS20. Since the FOC method is up to BS implementation. It is better to close the MCS with same gap between two FOC implementation to requirement. 
Meanwhile, based on results summary, although up to 2dB performance gap is still existed, while performance gap for MCS 16 among companies is smallest, compared with other MCS. Soo, we are fine with option 4 with only MCS16

	Nokia
	In our opinion, testing of MCS16 only, corresponding to 16QAM, does not demonstrate performance in a scenario typical to HST FR2. We see it beneficial to have a requirement for 64QAM modulation, especially in the case that is expected to be supported by the equipment.
Therefore, we are supporting three options: Option 5, Option 1, and Option 2.
Regarding the manufacturer declaration, it seems illogical to us to declare the support of selected MCSs only. Therefore, one solution could be to declare the highest supported MCS in HST FR2 scenario. Then, only highest MCS in the supported range will be required for testing.

	Ericsson
	In our understanding, since the UE is a train mounted UE and needs to deliver data to many users with in the train, and since high SNR will always be achieved, it is important for the receiver to support high data rates. Thus, a high MCS, as close to 20 as possible should be defined.
We would prefer only one MCS, but allowing for MCS 16 in addition to MCS 20 and applying an applicability rule could also work as a compromise. It would be a not great compromise though as it would necessitate the BS declaring which highest MCS is supported.

	CATT
	We are OK with either option 1 or option 4.

	Intel
	It is hard to agree on MCS value with significant span among submitted results. We prefer to continue simulation results alignment and consider the same range as MCS16-MCS20. To move forward we suggest agreeing that only one value to be considered for requirements definition.

	Huawei
	We prefer to define only one requirements, so we are OK with Option 1, Option2 or Option 4. Maybe the MCS that result in smallest span can be selected for the requirements definition.




Sub-topic 1-3: Requirement selection
Sub-topic description 
Open issues and candidate options before e-meeting:
· Proposals
· Option 1 (Nokia, Intel): If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· Option 2 (CATT): Further check the span based on the consensus of Issue 1-2-1.
· Option 3 (HW): Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly
· Recommended WF
· Please comment on the need for option 1, given the results delivered to this meeting.

	Company
	Comments

	Samsung
	Based on existing simulation results, large performance among companies’ results, further checking is needed.
We still prefer the channel model agreed based on FR2 HST deployment scenario discussion to requirement selection.

	Nokia
	In reply to the comment by Samsung, we are not proposing to simplify or change already agreed model for the requirements.
Our idea is to identify the source of the difference in the results based on the agreed model. For that purpose, we encourage other companies to provide simulation results, as a reference, in AWGN + fixed FO channel to remove the potential algorithmic impact of Doppler trajectory.

	CATT
	We can further check the span based on the consensus of Issue 1-2-1.

	Intel
	We support Option 1 that can help to align simulation results. At current stage it is not clear whether the difference comes from channel model implementation or Rx processing. 

	Huawei
	Considering there is only 2 meetings for the deadline, we think it is reasonable to use the method discussed in Sub-topic 4-3 to derive the performance requirements directly and companies can provide updated simulation results in next meeting for final check.




Sub-topic 1-4: 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

	XXX
	




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

	XXX
	Title, Source

	
	Company A

	
	Company B

	
	

	None
	

	
	

	
	

	
	



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: Test applicability rules and manufacturer declarations
Issue 1-1-1: Test applicability
Tentative agreements:
None.
Candidate options:
· Option 2 (Samsung, Intel, Nokia, Ericsson, CATT): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3 (Huawei): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.
Recommendations for 2nd round:
Continue discussion in second round.
Option 2 is currently supported by the majority. Please try to foster understanding that can lead to consensus.
Moderator question on option 3: Does choosing this option require an additional manufacturer declaration to indicate the tested configuration? The cited example of D.100 from early in Rel-15, does not have such a secondary declaration.

Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support - PUSCH
Tentative agreements:
None.
Candidate options:
· Option 1 (Nokia, [Ericsson], Intel): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos1/pos2, both}, applicable to BS Type 2-O.
· Option 2 (Samsung, Intel, Ericsson, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0}, {pos1}, {pos2}, {pos0, pos1}, {pos0, pos1}, {pos0, pos2}, {pos1, pos2}, and all, applicable to BS Type 2-O.
· Option 3 (CATT, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos2, pos3}, applicable to BS Type 2-O.
Description reads: “Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
· Option 4 (Moderator): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are (pos0), (pos1), (pos2), (pos0, pos1), (pos0, pos2), (pos1, pos2), and (pos0, pos1, pos2), applicable to BS Type 2-O.
Description reads: “Declaration of all supported additional DM-RS positions for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
Recommendations for 2nd round:
The moderator has combined option 2 and option 4 to create the compromise proposal option 4.
Please check in second round and comment.


	Sub-topic 1-2
	Sub-topic 1-2: MCS selection
Issue 1-2-1: Receiver baseline assumption for simulation
Tentative agreements:
Assume a receiver with post FFT FOC.
Candidate options:
None.
Recommendations for 2nd round:
Tentative agreements seems agreeable.

Issue 1-2-2: MCS 
Tentative agreements:
None.
Candidate options:
· Option 1 (Ericsson, Huawei, CATT, Nokia): Only 20.
· Option 4 (CATT, Intel, Samsung, Huawei): Only MCS16.
· Option 5 (Nokia, Ericsson): Both MCS16 and MCS20.
With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 6 (Intel): Continue simulation results alignment with range as MCS16-MCS20.
· Option 7 (Moderator): Use “MCS 20 only” as baseline. Change to “MCS 16 only”, if SNR after requirement derivation is larger than 20dB.
Recommendations for 2nd round:
The moderator has removed superseded options. Please continue discussion in second round.
The moderator has proposed option 7 as a compromise. Please give feedback on this proposal.


	Sub-topic 1-3
	Sub-topic 1-3: Requirement selection
Tentative agreements:
None.
Candidate options:
· Option 1 (Nokia, Intel): If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· [bookmark: _Hlk93485405][bookmark: _Hlk93485388]Option 2 (CATT): Further check the span based on the consensus of Issue 1-2-1.
· Option 3 (HW): Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly.
Recommendations for 2nd round:
Continue to discuss in 2nd round.
Interested companies are not forbidden from bringing results for option 1 in next meeting. It is recommended to down select the alignment scenario further.


	Sub-topic 1-4
	Sub-topic 1-4: Other 
No issues raised.





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

	#1
	
	

	#1
	WF on BS demodulation requirement for FR2 HST
	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”

	None
	



Discussion on 2nd round 

Email comments


Dear All,

The formal version of the WF has been uploaded to the Inbox with TDoc ID R4-2203006.

The only difference to the previous version from the draft folder is that most of the color-coding was cleaned:
R4-2203006_WF_on_BS_demod_for_R17_FR2_HST_v10_Ericsson_WFModerator2_Clean.docx

Kind regards,
Dmitry


=====
Dear all
 
The final simulation results for FR2 HST demodulation is uploaded into
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-bis-e/Inbox/R4-2200743.zip
 
BR
Yunchuan Yang



===
Dear All,
The second round draft summary for [315] has been uploaded:
Round 2
It captures all the discussions that were cleaned from the WF final draft and makes the following tdoc recommendation:

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2203006
	WF on BS demodulation requirement for FR2 HST
	Nokia, Nokia Shanghai Bell
	Agreeable
	Current latest draft: 
draft_WF_on_BS_demod_for_R17_FR2_HST_v10_Ericsson_WFModerator2.docx


Note: That the chair has decided all draftCRs to be postponed already in the first round.

Please check and comment, if you spot any issues.



Regards,
Axel
Nokia Shanghai Bell


===
Dear NR FR2 HST BS Demod Contributors,
Following the discussions on the WF, we want to clean up the WF and reflect some of the progress in the discussions.
WF folder

New tentative agreements and other notable updates in v6:
Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support - PUSCH
All companies seem to be aligned now that 
1) Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
2) All combinations of pos0, pos1, and pos2 should be possible to declare
But the exact wording cannot be agreed right now.

Hence the moderator would like to propose the following tentative agreement:
Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare.
Exact wording is FFS.

Issue 1-3-1: Requirement selection
Captured Nokia’s text in the WF.
Please note that this text does not constitute an agreement. It is still marked as yellow as this text will remain in the WF unless contested.

Capture in the WF:
Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.

2.2 FRC
Following the discussion, Option 1 with the typo corrected seems agreeable.

4.3 Requirement derivation
The tentative agreement with Samsung’s note on ideal span is seems agreeable.

Use the legacy way to derive performance requirements as baseline:
Based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].
The value of ideal span can be further discussed pending on the simulation results alignment.

Yellow highlights changed to green in 
Issue 1-2-1: Receiver baseline assumption for simulation
Issue 2-1-1: Test applicability
Issue 2-1-2: Manufacturer declaration on HST FR2 DM-RS support – UL TA


Please check the changes we made. 
Yellow tentative agreements will become full green agreements unless contested (contesting is possible until 16h00 UTC on Monday).



Please note that the final draft WF shared on Friday 19h00 UTC will be a cleaned version, i.e., it will remove all comments, all change marks, and all colouring!
Though, we will copy paste all of this into the 2nd round summary before, so the comments are not lost.

The moderator will recommend to the chair for 
Issue 1-2-1: MCS
Issue 1-3-1: Requirement selection
to be discussed in a GtW, if some time remains, next week. 



Regards,
Axel
Nokia Shanghai Bell


WF comments


1	WF on topic#1: PUSCH requirements

0.1 Test applicability rules and manufacturer declarations

Issue 1-1-1: Test applicability
· Option 2 (Samsung, Intel, Nokia, Ericsson, CATT): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3 (Huawei): FR2 HST PUSCH requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, a pass with either of the possibilities is sufficient to demonstrate compliance to the core requirement. Capture this in a note to the performance requirement.
Recommended WF:
Moderator question on option 3: Does choosing this option require an additional manufacturer declaration to indicate the tested configuration? The cited example of D.100 from early in Rel-15, does not have such a secondary declaration.

	Company
	Comments

	Huawei
	For Option 3, we clarify that same manufacturer declaration method as Option 2 is declared with no additional manufacture declaration. We prefer to not mandate to test certain number of DMRS if BS support different configurations, and BS should freely select one supporting configuration to pass the test as did for PUSCH mapping Type A and Type B. Still prefer Option 3.

	Nokia, Nokia Shanghai Bell
	Initially, we had a similar view as Huawei. However, the configuration with less DM-RSs is more challenging in HST FR2 conditions. Therefore, if the test has passed with fewer DM-RSs we can be sure that it passed also with more DM-RSs. However, the opposite might not be true. Hence, we prefer Option 1 more.

	Intel
	Configuration with smaller number of DMRS symbols implies higher constraints on receive processing implementation. In this case we do not think that different DMRS configurations are equivalent as proposed in Option 2, especially for high speed conditions. Therefore, we suggest defining clear rule to apply test with the smallest number of DMRS symbols in case several configurations are supported.

	Ericsson
	We continue to prefer option 2, because as pointed out earlier in the discussion the lowest number of DM-RS will test at the highest data rate, and it is more likely that the lowest number of DM-RS will be used in the deployment.




[bookmark: _Hlk93660443]Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support - PUSCH
· Option 1 (Nokia, [Ericsson], Intel): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos1/pos2, both}, applicable to BS Type 2-O.
· Option 2 (Samsung, Intel, Ericsson, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0}, {pos1}, {pos2}, {pos0, pos1}, {pos0, pos1}, {pos0, pos2}, {pos1, pos2}, and all, applicable to BS Type 2-O.
· Option 3 (CATT, Huawei): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0, pos1, pos2}, applicable to BS Type 2-O.
Description reads: “Declaration of supported additional DM-RS position for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
· Option 4 (Moderator): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are (pos0), (pos1), (pos2), (pos0, pos1), (pos0, pos2), (pos1, pos2), and (pos0, pos1, pos2), applicable to BS Type 2-O.
Description reads: “Declaration of all supported additional DM-RS positions for FR2 high speed train scenario for PUSCH and UL timing adjustment, i.e., pos0, pos1, pos2.”
Recommended WF:
Tentative agreement:
Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare.
Exact wording is FFS.

	Company
	Comments

	Huawei
	From our understanding, Option 3 is equivalents to Option4 since they both allow all possible single/multiple selections. For the detailed wording, we slightly prefer Option 3 since it is simpler.

	Samsung
	We prefer to list all the combination since it is limited. Regarding option 3, since only up to 3 DMRS is considered, while the number of DMRS is pos3?

	Huawei
	We think there is a typo for Option 3. It should be {pos0, pos1, pos2}.
Moderator: Yes, this was a typo caused by the moderator. Thank you for fixing it.

	CATT
	We share the similar view as Huawei. Based on our interpretation, option 3 is exactly the same as option 4. For simplicity we prefer option 3.

	Nokia, Nokia Shanghai Bell
	From the company comments we see that curly brackets might not automatically mean that all combinations are possible.
At least, in the current specifications it is usually specified whether both options are supported. See for example TS 38.141-2, Clause 4.6,
D.101	PUSCH additional DM-RS positions	Declaration of the supported additional DM-RS position(s) for FR2, i.e., pos0, pos1, or both.
Hence, if the companies still see a need to declare all possible combinations of pos0, pos1, and pos 2, then it is much clearer to list all of them like in Option 4. Otherwise, complicated and misleading wording might be needed.
We can agree on Option 4 in addition to Option 1.
Could Samsung clarify their comment a bit more?

	WFModerator (Nokia)
	All companies seem to be aligned now that 
1) Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
2) All combinations of pos0, pos1, and pos2 should be possible to declare
But the exact wording cannot be agreed right now.

Hence the moderator would like to propose the following tentative agreement:
Define manufacturer declaration, applicable to BS Type 2-O, for PUSCH additional DM-RS in FR2 HST scenario.
The intention is that all combinations of pos0, pos1, and pos2 should be possible to declare.
Exact wording is FFS.
Please check that this agreeable before the deadline or this will become agreement in the final draft.

	Intel
	Proposal from moderator is fine for us. We can finally resolve this issue during a CR review next meeting.

	Ericsson
	The WF is OK. Maybe the final wording for the declaration can just say “All DM-RS configurations supported by the BS”.





0.2 MCS selection

Issue 1-2-1: Receiver baseline assumption for simulation
Agreement:
Assume a receiver with post FFT FOC.
Recommended WF:
Tentative agreements seem agreeable.

	Company
	Comments

	Huawei
	We are OK with the recommended WF.

	CATT
	OK with recommended WF.

	Nokia, Nokia Shanghai Bell
	Even though we observe that pre-FFT results are better aligned, i.e., only one clear outlier for pre-FFT vs two for post FFT, we think that post FFT assumption can be used unless we observe that the gap in the simulation results does not allow achieving the alignment.
OK with WF.




Issue 1-2-1: MCS
· Option 1 (Ericsson, Huawei, CATT, Nokia): Only 20.
· Option 4 (CATT, Intel, Samsung, Huawei): Only MCS16.
· Option 5 (Nokia, Ericsson): Both MCS16 and MCS20.
With applicability rule that that the PUSCH performance requirements needs to be tested only with highest supported MCS.
· Option 6 (Intel): Continue simulation results alignment with range as MCS16-MCS20.
· Option 7 (Moderator): Use “MCS 20 only” as baseline. Change to “MCS 16 only”, if SNR after requirement derivation is larger than 20dB.
· Option 8 (Nokia): Continue simulation results alignment with MCS16 and MCS20 only.
Recommended WF:
The moderator has removed superseded options. Please continue discussion in second round.
The moderator has proposed option 7 as a compromise. Please give feedback on this proposal.

	Company
	Comments

	Huawei
	We are OK with the recommended WF.

	Samsung
	We prefer to further check results firstly. Meanwhile, we should select the MCS result with small performance gap among companies and small performance gap for two kinds of FOC method, at least, based on our results, with MCS16 and MCS17, the performance gap is minor compared with MCS20. 

	CATT
	OK with the recommended WF.

	Nokia, Nokia Shanghai Bell
	We are fine with the compromise proposal option 7 (in addition to O1 and O5).
In response to Samsung’s comment, we don’t think that requirement alignment should factor into the decision between MCS16 and MCS20.
If option 7 is not agreeable to all, could we at least reduce simulation load, by agreeing to continue simulation alignment with only MCS16 and MCS20? 
New option 8 has been added.

	Intel
	Can we add also MCS17 to Option 8? As Samsung mentioned results with MCS16 an MCS17 have the smallest gap. Also, as we understand we do not need to provide results for pre-FFT next meeting, that will reduce simulation load further.

	Ericsson
	We disagree to option 7. If MCS20 has SNR greater than 20dB, in our view we should take the next lowest MCS that has SNR<20dB.
Option 8 could be OK as long as it is clear that it is for alignment only. The final requirement could then be based on MCS17 or MCS18 if necessary.
We do not think that the MCS should be decided on the basis of which MCS produces alignment. Regarding pre-FFT, we do not need to have that for the final requirement. One friendly request to Intel though; could you double check your results for pre-FFT; they seem to be quite different to the others. (See, for example MCS20, 1+1 DM-RS, 200MHz) Could it be that what is causing the difference also impacts your post FFT ? Thanks 😊  




0.3 Requirement selection

[bookmark: _Hlk93661461]Issue 1-3-1: Requirement selection
· Option 1 (Nokia, Intel): If a large span in the PUSCH simulations results still persists, RAN4 to verify and compare the PUSCH performance in a simpler channel model: AWGN + fixed maximum Doppler offset of 19458 Hz (without bi-directional propagation channel).
· Option 2 (CATT): Further check the span based on the consensus of Issue 1-2-1.
· Option 3 (HW): Apply the method discussed in Sub-topic 4-3 to derive the performance requirements directly.
Recommended WF:
Capture in the WF:
Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.


	Company
	Comments

	Huawei
	We prefer Option 3 considering the deadline is coming.

	Samsung
	We do not prefer option 1, which need more effort to align, and it not aligned with deployment scenario. We are ok to further check, if the results gap is still existed, option 3 can be applied for requirement derivation as starting point, while the gap value can be further discussed pending on the simulation results 

	CATT
	OK with option 3.

	Nokia, Nokia Shanghai Bell
	We also agree that option 3 should ultimately be used to derive the requirements, however it cannot help to inform the current discussion on which MCS should be chosen.
Though, we think option 3 should be used to define which MCS result in feasible test requirements.
We propose the following to be captured in the WF:
“Interested companies are invited to voluntarily bring results for the propagation conditions in option 1, at least for the test case {Post-FFT/[Pre-FFT]; Type B, 10 Symbols, 120kHz/200MHz; MCS20; DM-RS 1+1}.”
To repeat from the earlier discussion, it is not our intention to propose to change the propagation conditions used for requirement captured in the spec.
We want to make sure that the observed simulation misalignment is not due to implementation differences in the new bi-directional propagation channel.
The test case above was chosen from the simulation results spreadsheet, as the case with large misalignment where all contributors have brought results before.

	WFModerator (Nokia)
	Captured Nokia’s text in the WF.
Please note that this text does not constitute an agreement. It is still marked as yellow as this text will remain in the WF unless contested.

	Intel
	We are fine with the latest moderator proposal.

	Ericsson
	The moderator proposal is OK; the amount of simulation cases is kept small and it may help with alignment. Possibly you could add “The results are for alignment only and not intended for deriving the requirement” to be clear.







0. Summary on 2nd round
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”

	R4-2203006
	Agreeable





Topic #2: PUSCH with UL timing adjustment requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2200130
	CATT
	Title: Simulation results for UL timing adjustment demodulation requirements for FR2 HST
No proposals, Simulation results

	R4-2200748
	Samsung
	Title: Simulation results of UL timing adjustment requirement for Rel-17 FR2 HST
Test Applicability rule for RS configuration
Observation 1:  Existing Rel-15 test applicability rule and BS manufacture with different RS configuration cannot guarantee Rel-17 FR2 HST BS test with more than 2 DMRS configuration.
Proposal 1:  FR2 HST PUSCH UL timing adjustment requirement test shall apply only for the additional DM-RS position declared to be supported. If the all the DMRS configuration or subset of DMRS configuration declared to be supported, the test shall be done for the minimum number of DMRS supported, or only one of supported DMRS configuration based on BS manufacture declaration.
	DMRS configuration declared to be supported 
	PUSCH requirement tests

	{pos0, pos1, pos2}
	Option 1: either test with pos0, or pos1,or pos2 only based on BS declaration  
Option 2: only test for pos0

	{pos0, pos1}
	Option 1: either test with pos0 or pos1 only based on BS declaration
Option 2: only test for pos0

	{pos0, pos2}
	Option 1: either test with pos0 or pos2 only based on BS declaration
Option 2: only test for pos0

	{pos1,pos2}
	Option 1: either test with pos1 or pos2 only based on BS declaration
Option 2:only test for post1

	{pos0}, or {pos1}, or {pos2}
	Only  test DMRS declared to be supported 



	D.1XX
	PUSCH additional DM-RS positions
	Declaration of the supported additional DM-RS position(s) for FR2 high speed train scenario, i.e., {pos0},{pos1},{pos2},{pos0,pos1}, {pos0 pos1}, {pos0,pos2}, {pos1,pos2} and all
	n/a
	n/a
	x



FRC
Proposal 2:  FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	4480
	1843

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0  for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.





	R4-2201007
	Huawei, HiSilicon
	Title: Discussion on PUSCH with UL timing adjustment requirements for FR2 HST
No proposals, Simulation results

	R4-2201523
	Ericsson
	Title: PUSCH with UL timing adjustment requirements
No proposals, Simulation results

	R4-2201845
	Nokia, Nokia Shanghai Bell
	Title: On HST FR2 PUSCH UL Timing Adjustment Requirements
	SCS and BW
	MCS
	Channel
	DM-RS mapping
	Length of data
	RS configuration
	SNR, 
dB

	120kHz, 50MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+0
	6.75

	120kHz, 50MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+1
	6.46

	120kHz, 50MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+1+1
	6.73

	120kHz, 200MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+0
	6.60

	120kHz, 200MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+1
	6.47

	120kHz, 200MHz
	MCS16
	AWGN
	B
	10
	DMRS 1+1+1
	6.47



1. Use the results in the table above for the alignment of PUSCH UL Timing Adjustment demodulation performance.
Moderator: Proposal 7 has not been included in the summary. Please include the simulation results in the simulation result summary.




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.
The agreements from the previous meetings are recorded in the corresponding WFs, i.e., R4-2115725, R4-2115726, and R4-2120703, respectively.

Sub-topic 2-1: Test applicability rules and manufacturer declarations
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Test applicability
· Prior agreement RAN4#100e [R4-2115726]
· Test setup for UL timing adjustment requirements
· RS configuration
· Align RS configuration for UL timing adjustment requirement and PUSCH requirement
· Prior agreement RAN4#101e [R4-2120703]
· RS configurations for PUSCH and UL timing adjustment
· Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both 2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)
· Way forward
· FFS, definition of test applicability rules based on BS manufacturer declaration
· Proposals
· Option 1 (Samsung): FR2 HST PUSCH UL timing adjustment requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, only one of supported DMRS configuration shall be tested based on BS manufacture declaration.
· Option 2 (Samsung): FR2 HST PUSCH UL timing adjustment requirement test shall apply only for the additional DM-RS position declared to be supported. 
If more than one DMRS configuration is declared to be supported, the test shall be done for the minimum number of DMRS supported.
· Option 3: Other options not precluded.
· Recommended WF
· Please discuss in first round.
Can the applicability rule and/or manufacturer declaration shared with PUSCH?
· Moderator remark on options 1 and 2: 
It was not clear to the moderator, if the same declaration is shared between PUSCH and PUSCH UL TA, please comment in first round.
If option 1 is chosen an additional manufacturer declaration to select the test is required.

	Company
	Comments

	Samsung
	In Rel-15 BS demod requirement for FR2, both 1 DMRS and 2 DMRS configuration are configured for PUSCH requirement. The related test applicability and BS manufacture for difference RS configuration are defined as follows 
	· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.



Since the bottleneck of Doppler tracking is not the number of DMRS, we are open to discuss the test applicability in case more than one DMRS configuration is declared to be supported for FR2 HST.  With more DMRS, the performance can be improved. We slightly prefer option 2, to test the minimum number of DMRS to guarantee the basic baseband processing.

Regarding the applicability rule, it can be shared with PUSCH.


	Nokia
	We propose to share the same applicability rule with PUSCH.

	Ericsson
	We should use the same applicability rule as for PUSCH

	CATT
	To align with PUSCH. 

	Intel
	We support to consider the same applicability rule for PUSCH and UL TA requirements on DMRS configuration.

	Huawei
	We propose to align with PUSCH.




Issue 2-1-2: Manufacturer declaration on HST FR2 DM-RS support – UL TA
· Proposals
· Option 1 (Samsung): Define manufacturer declaration for PUSCH additional DM-RS in FR2 HST scenario.
Choices are {pos0}, {pos1}, {pos2}, {pos0, pos1}, {pos0, pos1}, {pos0, pos2}, {pos1, pos2}, and all, applicable to BS Type 2-O.
· Option 2: Other options not precluded.
· Recommended WF
· Please discuss in first round.
Can the manufacturer declaration shared with PUSCH?
· Moderator remark on option 2: 
It was not clear to the moderator, if the same declaration is shared between PUSCH and PUSCH UL TA, please comment in first round.

	Company
	Comments

	Samsung
	We would like to list the detail RS configuration combination for declaration as option 1

	Nokia
	Our preference is already listed in Topic#1, Issue 1-1-2: Manufacturer declaration on HST FR2 DM-RS support – PUSCH, i.e., pos0, pos1/pos2, or both.
We think that the only one manufacture declaration can be used in HST FR2 deployment both for PUSCH and UL TA tests.

	Ericsson
	We can use the same declaration as for PUSCH. It need not be listed as a separate declaration; the declared configurations are supported both for PUSCH and for TA.

	CATT
	To align with PUSCH. 

	Intel
	The same manufacturer declaration should be used for UL TA as for PUSCH. Do not need to discuss this separately. We suggest agreeing that the same applicability rule and manufacturer declaration on DMRS configuration is used for PUSCH and UL TA requirements.

	Huawei
	We propose to align with PUSCH.




Sub-topic 2-2: FRC
Sub-topic description:
Open issues and candidate options before e-meeting:
· Proposals
· Option 1 (Samsung): FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	4480
	1843

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0  for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



· Option 2 (CATT): Wait for MCS decision.
· Option 3: Other options not precluded
· Recommended WF
· Take option 1 as baseline for CR drafting. 

	Company
	Comments

	Samsung
	Companies are encouraged to further check whether the calculation is correct or not. Meanwhile, please companies to check whether the terminology of “Total number of bits per slot with PT-RS (Note 3)” is fine? which was discussed in previous meeting to differentiate the total number of bits with and without PT-RS configuration 

	Nokia
	We have noticed that in Table 2-1, there is misprint in the payload for 200MHZ CBW. It shall be 18432.
We are still checking the FRFs and will provide further comments if needed.

	CATT
	We can wait for MCS decision.




Sub-topic 2-3: 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

	XXX
	




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

	XXX
	Title, Source

	
	Company A

	
	Company B

	
	

	YYY
	Title, Source

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

	Sub-topic 2-1
	Sub-topic 2-1: Test applicability rules and manufacturer declarations
Issue 2-1-1: Test applicability
Tentative agreements:
Share the same applicability rule with PUSCH.
Candidate options:
None.
Recommendations for 2nd round:
Tentative agreement seems agreeable.

Issue 2-1-2: Manufacturer declaration on HST FR2 DM-RS support – UL TA
Tentative agreements:
Share the same manufacturer declaration with PUSCH.
Candidate options:
None.
Recommendations for 2nd round:
Tentative agreement seems agreeable.


	Sub-topic 2-2
	Sub-topic 2-2: FRC
Tentative agreements:
None.
Candidate options:
· Option 1 (Samsung): FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following 
· [Moderator: Please find tables above in sub-topic 2-2 open issues summary.]
· Option 2 (CATT): Wait for MCS decision.
· Option 3: Other options not precluded
Recommendations for 2nd round:
Is option 2 agreeable?
In the meantime all companies are invited to check correctness of the already provided FRCs until the next meeting (or earlier).


	Sub-topic 2-3
	Sub-topic 2-3: Other: 
No issues raised.




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

	#1
	
	

	None
	
	



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”

	None
	



Discussion on 2nd round

Email comments
None

WF comments

2	WF on topic#2: PUSCH with UL timing adjustment requirements

0.5 Test applicability rules and manufacturer declarations

Issue 2-1-1: Test applicability
Agreement:
Share the same applicability rule with PUSCH.
Recommended WF:
Tentative agreement seems agreeable.

	Company
	Comments

	Huawei
	We are OK with the recommended WF.

	CATT
	OK with recommended WF.

	Nokia, Nokia Shanghai Bell
	Fine with agreement.

	Ericsson
	OK




Issue 2-1-2: Manufacturer declaration on HST FR2 DM-RS support – UL TA
Agreement:
Share the same manufacturer declaration with PUSCH.
Recommended WF:
Tentative agreement seems agreeable.

	Company
	Comments

	Huawei
	We are OK with the recommended WF.

	CATT
	OK with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Fine with agreement.

	Ericsson
	OK




0.6 FRC

· Option 1 (Samsung): FRC for FR2 HST PUSCH UL timing adjustment with different RS configuration as following 
Table 2-1 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	4480
	18432

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	3

	Code block size including CRC (bits) (Note 2)
	4504
	6176

	Total number of bits per slot with PT-RS (Note 3)
	6624
	27324

	Total symbols per slot with PT-RS
	1656
	6831

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-2 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	2976
	16392

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	2992
	8232

	Total number of bits per slot with PT-RS (Note 3)
	5888
	24288

	Total symbols per slot
	1472
	6072

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0  for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



Table 2-3 FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos2 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-Ax-xx
	G-FR2-Ax-xx

	Subcarrier spacing [kHz]
	120
	120

	Allocated resource blocks
	16
	66

	CP-OFDM Symbols per slot (Note 1)
	7
	7

	Modulation
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024

	Payload size (bits)
	3496
	14344

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	24

	Number of code blocks - C
	1
	2

	Code block size including CRC (bits) (Note 2)
	3512
	7208

	Total number of bits per slot with PT-RS (Note 3)
	5152
	21252

	Total symbols per slot
	1288
	5313

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0, l0= 0 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].
NOTE 3:	PT-RS configuration KPT-RS =2, LPT-RS =1.



· Option 2 (CATT): Wait for MCS decision.
· Option 3: Other options not precluded
Recommended WF:
Option 1 with the typo corrected is agreeable.

	Company
	Comments

	Huawei
	We are OK with Option 1.

	Samsung
	Only MCS16 is considered for requirement, This is a typo, 1843 should be 18432, thanks for Nokia carefully checking

	CATT
	OK with option 1.

	Nokia, Nokia Shanghai Bell
	Ok with Option 1, after typo correction

	WFModerator (Nokia)
	Following the discussion, Option 1 with the typo corrected is agreeable.






0. 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”

	None
	




Topic #3: 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

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:

	R4-2200131
	CATT
	Title: Simulation results for PRACH demodulation requirements for FR2 HST
No proposals, Simulation results

	R4-2200749
	Samsung
	Title: Simulation results of PRACH requirement for Rel-17 FR2 HST
No proposals, Simulation results

	R4-2201008
	Huawei, HiSilicon
	Title: Discussion on PRACH demodulation requirements for FR2 HST
No proposals, Simulation results

	R4-2201009
	Huawei, HiSilicon
	Title: Draft CR on PRACH minimum requirements for high speed train (38.104)
draftCR

	R4-2201010
	Huawei, HiSilicon
	Title: Draft CR on PRACH test requirement for high speed train (38.141-2)
draftCR

	R4-2201521
	Ericsson
	Title: FR2 HST PRACH requirement
No proposals, Simulation results

	R4-2201003
	Huawei, HiSilicon
	Title: Draft CR on HST FR2 BS manufacturer's declarations and applicability rule (38.141-2)
draftCR
Moderator: 
Originally submitted to AI 6.9.5.1. Only impacts BS demod requirements and has been moved to AI 6.9.5.3 by chair. Treated in this section (6.9.5.3.3) to bundle with other draftCRs.



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.
The agreements from the previous meetings are recorded in the corresponding WFs, i.e., R4-2115725, R4-2115726, and R4-2120703, respectively.

No proposals have been made in this AI.
DraftCRs were submitted. Please see handling below.

Sub-topic 3-1: 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

	Ericsson
	We realized that we have mistakenly submitted an incorrect result for PRACH. The correct value should be -12.6 dB (ideal). We will update the results spreadsheet.




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.
Moderator: Please note the guidance of the co-chair given along with the email thread list:
	315
	NR_HST_FR2_Demod_Part2
	[101-bis-e][315] NR_HST_FR2_Demod_Part2
	NR_HST_FR2-Perf
	Rel-17 NR FR2 HST BS Demod requirements
	6.9.5.3
	Axel Muller
	Handling of draft CRs postponed to future RAN4 meetings



Hence the CR/TP comments collection below is only intended for early offline discussion. 
A recommendation to “postpone” will be given after the 2nd round discussion to all submitted CRs/TPs!
Still, please feel free to voluntarily highlight issues and observations here that would lead to comments in a future meeting.

	CR/TP number
	Comments collection

	XXX
	Title, Source

	
	Company A

	
	Company B

	
	

	R4-2201009
	Draft CR on PRACH minimum requirements for high speed train (38.104), Huawei, HiSilicon

	
	Company A

	
	Company B

	
	

	R4-2201010
	Draft CR on PRACH test requirement for high speed train (38.141-2), Huawei, HiSilicon

	
	Company A

	
	Company B

	
	

	R4-2201003
	Draft CR on HST FR2 BS manufacturer's declarations and applicability rule (38.141-2), Huawei, HiSilicon

	
	

	
	

	
	



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 3-1
	Sub-topic 3-1: Other 
Please note the remark from Ericsson that their PRACH simulation result was significantly corrected in the results collection spreadsheet.




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

	#1
	
	

	None
	
	



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”

	R4-2201009
	Return to

	R4-2201010
	Return to

	R4-2201003
	Return to



Discussion on 2nd round

Email comments
None


WF comments

3	WF on topic#3: PRACH requirements
No agreements.


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”

	None
	





Topic #4: Other
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-20xxxxx
	Company A
	Proposal 1:
Observation 1:

	None
	
	



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 4-1: Confirmation of offline changes to CR split
Sub-topic description:
The CR split was left as informative in the last meeting’s WF, as some double request could not be immediately resolved. In between meetings, the contested entries were discussed offline between the signed-up companies.
The outcome of this offline exchange is captured here for confirmation and approval (in the WF).
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: 
	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	Samsung

	11
	Radiated performance requirements

	11.2
	Performance requirements for PUSCH

	11.2.2
	Requirements for BS type 2-O

	11.2.2.x
	Requirements for PUSCH for high speed train
	Intel

	11.2.2.y
	Requirements for UL timing adjustment
	CATT

	11.4
	Performance requirements for PRACH

	11.4.2
	Requirements for BS type 2-O

	11.4.2.2
	PRACH detection requirements

	11.4.2.2.x
	Minimum requirements for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex G.3
	High speed train condition
	Nokia

	Annex G.4
	Moving propagation conditions
	CATT

	TS 38.141-2

	
	Big CR 
	Nokia

	4.6
	Manufacturer's declarations
	Samsung, Nokia

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	Huawei

	8.2
	OTA performance requirements for PUSCH

	8.2.4
	Performance requirements for PUSCH for high speed train
	Ericsson, Samsung

	8.2.5
	Performance requirements for UL timing adjustment
	CATT

	8.4
	OTA performance requirements for PRACH

	8.4.1
	PRACH false alarm probability and missed detection

	8.4.1.6
	Test requirement for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex E
	OTA measurement system set-up
	Ericsson

	Annex J.3 
	High speed train condition
	Nokia

	Annex J.4
	Moving propagation conditions
	CATT



· Option 2: Other options not precluded.
· Recommended WF
· Take option 1, remove square brackets, and capture in WF.
· Moderator: A work split proposal, including BS demod and matching the above, was submitted to 6.9.5.1 for approval. AI 6.9.5.1 is handled in [314].
Please discuss this CR work split in the email thread and summary of [101-bis-e][314] NR_HST_FR2_Demod_Part1. 

	Company
	Comments

	Samsung
	As rapporteur company, we appreciated companies’ contribution for FR2 HST WI. If companies have interest for the same topic, joint contribution is highly appreciated. If companies identify additional CR work is needed, the CR work arrangement can be discussed. 

	Nokia
	We do not have an further comment to the CR work split listed in the table above.

	 Moderator
	A work split proposal, including BS demod and matching the above, was submitted to 6.9.5.1 for approval. AI 6.9.5.1 is handled in [314].
Please discuss this CR work split in the email thread and summary of [101-bis-e][314] NR_HST_FR2_Demod_Part1.

	CATT
	We are OK with the recommended WF.




Sub-topic 4-2: Simulation result collection
Sub-topic description:
Many companies have brought simulation result contributions to this meeting.
In the last meeting Samsung has created the simulation result summary template [R4-2117591]. Would Samsung volunteer to continue to keep it updated until the end the of the BS demodulation performance work, or would another volunteer need to be found?
Open issues and candidate options before e-meeting:
· Proposals
· Option 1 (Moderator): In the last meeting Samsung has created the simulation result summary template [R4-2117591]. Would Samsung volunteer to continue to keep it updated until the end the of the BS demodulation performance work, or would another volunteer need to be found?
· Option 2: Other options not precluded.
· Recommended WF
· Capture responses to option 1 in first round.
A new tdoc can be requested in case the volunteer wants to update the summary already for this meeting.
· Moderator: A simulation summary excel [R4-2200743], including BS demod, was reserved for Information, under AI 6.9.5.1. AI 6.9.5.1 is handled in [314].
Samsung has also uploaded the BS demod parts to the draft folder of [315].
Please verify, include, and correct your BS demod contributed simulation results in the [315] draft folder. It will be merged into the final version of R4-2200743 and noted in [314].

	Company
	Comments

	Samsung
	As rapporteur companies, we would like to take the simulation results summary work for FR2 HST WI performance part.
Please companies’ double check whether the results are captured correctly. Meanwhile, we appreciated that if companies would like to update impairment results if you have not uploaded yet

	Nokia
	Agree with the comment by Samsung.

	 Moderator
	A simulation summary excel [R4-2200743], including BS demod, was reserved for Information, under AI 6.9.5.1. AI 6.9.5.1 is handled in [314].
Samsung has also uploaded the BS demod parts to the draft folder of [315].
Please verify, include, and correct your BS demod contributed simulation results in the [315] draft folder. It will be merged into the final version of R4-2200743 and noted in [314].




Sub-topic 4-3: Requirement derivation
Sub-topic description 
Open issues and candidate options before e-meeting:
· Proposals
· Option 1 (Moderator): Use the legacy way to derive performance requirements based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].
· Option 2: Other options not precluded.
· Recommended WF
· Please comment in first round in case the legacy procedure is not applicable to HST FR2.

	Company
	Comments

	Samsung
	We can use it as reference, pending on the simulation results alignment status. Based on existing results, the performance gap is still very diverse. Further checking simulation results are needed 

	Nokia
	Option 1 approach should be used as a baseline. If the source of difference in the simulation results cannot be identified and the difference persists at the next meeting, then another solution shall be found.
We also encourage companies to check their simulations results in a simpler channel model (Sub-topic 1-3) and provide them for comparison with other companies at the next meeting.

	CATT
	We support option 1.

	Intel
	We are fine to consider the legacy approach as a baseline.




Sub-topic 4-4: 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

	XXX
	





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 4-1
	Sub-topic 4-1: Confirmation of offline changes to CR split 
Recommendations for 2nd round:
Moderator: A work split proposal, including BS demod and matching the above, was submitted to 6.9.5.1 for approval. AI 6.9.5.1 is handled in [314].
The final outcome will be captured in the BS demod WF for information.


	Sub-topic 4-2
	Sub-topic 4-2: Simulation result collection 
Recommendations for 2nd round:
A simulation summary spreadsheet [R4-2200743], including BS demod, was reserved for Information, under AI 6.9.5.1. AI 6.9.5.1 is handled in [314].
Samsung has also uploaded the BS demod parts to the draft folder of [315].
Please verify, include, and correct your BS demod contributed simulation results in the [315] draft folder. It will be merged into the final version of R4-2200743 and noted in [314].
In the next meeting it is expected that the simulation summary is split into an UE demod and a BS demod submission.


	Sub-topic 4-3
	Sub-topic 4-3: Requirement derivation
Tentative agreements:
Use the legacy way to derive performance requirements as baseline:
Based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].
Candidate options:
None.
Recommendations for 2nd round:
Tentative agreement seems agreeable.


	Sub-topic 4-3
	Sub-topic 4-3: Other
No issue raised.




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

	#1
	
	

	None
	
	



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”

	None
	



Discussion on 2nd round

Email comments
None


WF comments

4	WF on topic#4: Other

0. Requirement derivation
Agreement:
Use the legacy way to derive performance requirements as baseline:
Based on all contributed results, using outlier removal with [2] dB ideal span threshold / [4] dB impairment span threshold, and averaging result [R4-1904713] [R4-19004714].
The value of ideal span can be further discussed pending on the simulation results alignment.
Recommended WF:
Tentative agreement with note on ideal span is agreeable.

	Company
	Comments

	Huawei
	We are OK with the recommended WF.

	Samsung
	In general, we are ok with this way to derive requirement, The value of ideal span can be further discussed pending on the simulation results alignment

	CATT
	OK with the recommended WF.

	Nokia, Nokia Shanghai Bell
	Fine with recommended WF.

	WFModerator (Nokia)
	The tentative agreement with Samsung’s note on ideal span is seems agreeable.




0. CR split (informative)

	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	Samsung

	11
	Radiated performance requirements

	11.2
	Performance requirements for PUSCH

	11.2.2
	Requirements for BS type 2-O

	11.2.2.x
	Requirements for PUSCH for high speed train
	Intel

	11.2.2.y
	Requirements for UL timing adjustment
	CATT

	11.4
	Performance requirements for PRACH

	11.4.2
	Requirements for BS type 2-O

	11.4.2.2
	PRACH detection requirements

	11.4.2.2.x
	Minimum requirements for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex G.3
	High speed train condition
	Nokia

	Annex G.4
	Moving propagation conditions
	CATT

	TS 38.141-2

	
	Big CR 
	Nokia

	4.6
	Manufacturer's declarations
	Samsung, Nokia

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	Huawei

	8.2
	OTA performance requirements for PUSCH

	8.2.4
	Performance requirements for PUSCH for high speed train
	Ericsson, Samsung

	8.2.5
	Performance requirements for UL timing adjustment
	CATT

	8.4
	OTA performance requirements for PRACH

	8.4.1
	PRACH false alarm probability and missed detection

	8.4.1.6
	Test requirement for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex E
	OTA measurement system set-up
	Ericsson

	Annex J.3 
	High speed train condition
	Nokia

	Annex J.4
	Moving propagation conditions
	CATT





0. 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”

	None
	





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on BS demodulation requirement for FR2 HST
	Nokia, Nokia Shanghai Bell
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2201009
	Draft CR on PRACH minimum requirements for high speed train (38.104)
	Huawei, HiSilicon
	Return to
Moderator from the chair’s notes: Postponed.
	To be postponed in 2nd round.

	R4-2201010
	Draft CR on PRACH test requirement for high speed train (38.141-2)
	Huawei, HiSilicon
	Return to
Moderator from the chair’s notes: Postponed.
	To be postponed in 2nd round.

	R4-2201003
	Draft CR on HST FR2 BS manufacturer's declarations and applicability rule (38.141-2)
	Huawei, HiSilicon
	Return to
Moderator from the chair’s notes: Postponed.
	To be postponed in 2nd round.



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

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2203006
	WF on BS demodulation requirement for FR2 HST
	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
Annex 
Contact information
	Company
	Name
	Email address

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

	Nokia, Nokia Shanghai Bell
	Dmitry Petrov
	Dmitry.a.petrov@nokia-bell-labs.com 

	Ericsson
	Tom Chapman
	Thomas.chapman@ericsson.com

	CATT
	Yuan Gao
	gaoyuan@catt.cn

	Intel Corporation 
	Artyom Putilin
	artyom.putilin@intel.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 your name as suffix after company name, when making comments, i.e. Company A (XX, XX).
