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Introduction
Briefly introduce background, the scope of this email discussion 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

Background and scope
This T-doc will be used to guide and summarize the email discussion for the topic of Rel-16 NR HST BS demodulation requirements (AI 6.17.2.2), with the email thread identifier “[94e Bis][223] NR_HST_Demod_BS”.
The scope of this email discussion are Rel-16 NR HST BS demodulation requirements, and in particular the agenda items:
6.17.2.2	BS demodulation requirements (38.104)
6.17.2.2.1	PUSCH requirements
6.17.2.2.2	PRACH requirements
6.17.2.2.3	UL timing adjustment requirements

The first iteration of this email discussion summary document identifies key open issues, summarizes proposals, recommends topics/questions to be handled via email discussions, and proposes way forwards wherever adequate.
Later iterations of this T-doc will summarize the 1st and 2nd round discussions of the various open issues and will recommend CRs/TP status updates.

List of candidate targets of email discussion for 1st week and 2nd week 
· 1st week: 
· Collect company views on the issues and options listed in this summary.
Prioritisation in decreasing order:
· Topic #1: PUSCH requirements
· Topic #2: PRACH requirements
· Topic #3: UL TA requirements
· Collect company views and proposed corrections on the submitted CRs.
· Align on open fundamental directions for HST requirements, e.g.
· How to capture requirements in the specification.
· Manufacturer declarations and applicability rules.
· Look at the configurations that were previously moved to be discussed “after March”.
· Agree quickly on the less disputed test parameters.
· 2nd week: 
· Finish spill-over from 1st week.
· Discuss and find suitable compromises to agree on the remaining open issues.
· Finish the CRs.


Email discussion guidelines
Unless different guidance is received from the session chairs, the moderator would like to ask companies to adhere to the following guidelines, when taking part in [94e Bis][223] NR_HST_Demod_BS.
Please also check the “R4-200xxxx RAN4#94-e-Bis e-meeting arrangements and guidelines v2.2.pptx”, available on the reflector, for fundamental guidelines and deadlines.

Week 0 (Apr. 13 – 17)
· Moderator provides this summary document.
Deadline: On the RAN4 reflector by UTC 23:59 PM Thursday Apr. 16.
· On Friday 17th, companies provide comments on initial summaries to add overlooked issues, and correct mis-interpreted company proposals.

Week 1 (Apr. 20 – 24)
· Primary focus on collecting companies’ views.
· The preferred method of commenting is to add/update your company’s view directly in this email summary document (use change marks if appropriate) and upload it to the [94e Bis][223] NR_HST_Demod_BS draft folder.
· Draft folder: 
[94e Bis][223] NR_HST_Demod_BS
ftp://3gpp.org/tsg_ran/WG4_Radio/TSGR4_94_eBis/Inbox/Drafts/[94e%20Bis][223]%20NR_HST_Demod_BS/
· It is expected delegates will download the latest version (including other companies’ versions) of the summary document, insert comments and upload it again.
To ensure the comments are captured timely and correctly, delegates are encouraged to:
· Rename the file by adding your company name.
Example: “R4-200xxxx_R4-94eBis_223_NR_HST_Demod_BS Rev1_CATT_Nok.docx”
· Send an email on the reflector informing that comments are made with new correct file name.
· Please check for possibly updated base document versions, right before uploading your updates.
· Company views can be updated, e.g., based on comments from other companies
· The revised comments should be easy to identify, for example, by marking them as “after seeing comments from …/ or intermediate proposal, our position/comment now is …”, while the initial comments remain unchanged in the template file.
· Asking direct questions to other companies is possible in their views, but often overlooked in the first round/week.
· Please do not hesitate to mark your company as supporting a certain option directly in this document.
Please refrain from rewriting existing options and proposed WFs; ask the moderator to modify/add.
· Moderator is trying to provide a new “cleaned” revision of the base document once a day. 
Example: “R4-200xxxx_R4-94eBis_223_NR_HST_Demod_BS Rev2.docx”
· Comments only received by email will merged into the summary document by the moderator on a best effort basis.
· Moderator summarizes the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used.
Deadline: Thursday 5pm UTC, Apr. 23.

Week 2 (Apr. 27 – 30)
· Primary focus is on discussing of open issues.
· WFs per subtopic will be allocated to
· Capture week 1 agreements.
· Drive, guide, and capture week 2 discussions.
· Capture week 2 agreements and open issues.
· [bookmark: _GoBack]The preferred method of commenting is per email on the relevant WF sub-thread.
· Email discussions will be copy pasted into the final email discussion summary Tdoc.
· Please take the moderator copy paste workload into account, when choosing how to reply to the WF discussions.
· The moderator will periodically update the email discussion summary document.
Please keep verifying this document to make sure your comments are captured correctly.


GoToWebinar discussion guidelines
Please be informed about the following (additional) guidelines received on the reflector, in the weeks leading up to the e-meeting.
Please also check the “R4-200xxxx RAN4#94-e-Bis e-meeting arrangements and guidelines v2.2.pptx”, available on the reflector, for fundamental guidelines and deadlines.

The session chairs asked the moderators to keep them informed of the status of controversial/difficult topics in this summary:
	· GotoWebinar usage: Please always keep session chairs informed of the status of controversial/difficult topics in your thread. This would help session chairs to best utilize GoToWebinar sessions if planned.



MCC has proposed naming rules when registering:
	For registration, please, use the simple rule when you register yourself: Company – Firstname, Name. In that way, participants from the same company are clustered together which is very useful for the session chair.





Topic #1: PUSCH requirements (6.17.2.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This section contains T-docs with corresponding proposals and observations submitted to the agenda item “6.17.2.2.1 PUSCH requirements”, as well as, any PUSCH requirement related observations and proposals submitted to other agenda items.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

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

	R4-2002962 (old)
R4-2004910 (new)
	Samsung
	High Speed Train Requirement for PUSCH
Proposal 1: Introduce a new table for HST PUSCH requirement with 500kph into the same section of HST PUSCH requirement with 350kph.
Applicability rule of HST BS demodulation requirement
Proposal 3: With regarding the applicability rule of HST PUSCH requirement, allowing BS declare to support for either 350kph, or 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
PUSCH requirement with TDD/FDD
Proposal 6: Same requirements applicable for FDD and TDD, only one case simulated for results delivery. Parameter tables show SRS mapping for FDD and TDD separately.
Specification organization for other requirements
Proposal 7: If agreed to introduce the requirement with HST PUSCH, with DFT-s-OFDM, specify the related requirement into the section 8.2.4, differentiate with test parameters table and minimum requirement tables.
Proposal 8: If agreed to introduce the requirement with fading channel under high Doppler, specify the related requirement into existing section 8.2.1 and 8.2.2 with inserting the requirement into the existing tables for normal PUSCH requirements.

	R4-2003305
	CATT
	Discussion on organisation of NR HST requirements sections in specifications
Proposal 1: Scenario 1a is proposed to be used for NR HST to differentiate with LTE HST scenario 1.
Proposal 2: To merge 500km/h with table for 350km/h for NR HST PUSCH (Option 2).

	R4-2003306
	CATT
	Discussion on high speed support declaration for NR HST
Proposal 1: Option 1 for HST PUSCH high speed support declaration.

	R4-2003444
	Ericsson
	Issue 1: Organisation of high-speed train requirement sections for PUSCH in specifications
Proposal 1: Agree Option 1 for 500kph subtopic in Issue 1 .
Issue 3: High speed support declaration for HST PUSCH
Proposal 3: Agree Option 1 for Issue 3, Option 1 for Issue 4 and Option 1 for Issue 5.
Issue 6: Relationship between TDD and FDD requirements
Proposal 4: Agreed Option 1 for Issue 6.

	R4-2003446
	Ericsson
	Issue 1:  Introduce 1T1R requirements for the tunnel scenario
Proposal 1: Agree Option 3 for Issue 1.
Issue 2: If 1T1R requirement is introduced: 1T1R requirement configuration
Proposal 2: Agree Option 1 for Issue 2.
Issue 3: If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
Proposal 3: No OTA test for 1T1R in tunnel scenario for Issue 3.

	R4-2003479
	CMCC
	Discussion on BS demodulation for NR HST
Proposal 1: it is proposed to specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.

	R4-2003958
	ZTE Corporation
	Organization of HST PUSCH requirements in specs
Proposal 2: Create a new section capturing requirements for HST PUSCH, and one common table for both 350km/h and 500km/h.
Declaring support of two speeds and testing
Proposal 4: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
Proposal 5: Only requirements corresponding to the declared maximum supported speed should be tested.
Introduction of 1T1R requirement in tunnel scenario
Proposal 6: Introduce IT1R requirements in tunnel scenario but do not cover OTA test.

	R4-2002963 (old)
R4-2004911 (new)
	Samsung
	Antenna configuration
Proposal 1: Only define HST requirement with 1x2 antenna configuration for tunnel scenario. If 1T1R requirement is introduced, OTA testing should not be applicable.
Proposal 2: If 1T1R requirement is introduced, only MCS 2 requirement is preferred to introduce.
Slot allocation
Proposal 3: The Slots in which PUSCH is transmitted is proposed as follow
	Slots in which PUSCH is transmitted
	For FDD :
slot #0 and #8 in radio frames for which SFN mod 4 = 0
slot #6 in radio frames for which SFN mod 4 = 1
slot #4 in radio frames for which SFN mod 4 = 2
slot #2 in radio frames for which SFN mod 4 = 3

For TDD in 15KHz SCS:
slot #4 in each radio frames

For TDD in 30KHz SCS
slot #8 and slot#18 in radio frames 


Other requirements - DFT-s-OFDM
Proposal 4: If agreed to introduce HST PUSCH requirement with DFT-s-OFDM waveform, only 500kph requirement is preferred to introduce.
The related test parameters are preferred as follows:
MCS: 2
RB allocation:  24 RB for 5MHz CBW/15KHz SCS, 
TDRA:  type A
DMRS position: 1+1+1
L0: 3
Other requirements - Additional CBW
Proposal 5:  Considering HST requirement for the CBW of 5MHz CBW/15KHz SCS, 10Mhz CBW/30KHz SCS for DFT-s-OFDM waveform, no additional CBW requirement for HST PUSCH requirement with CP-OFDM
Other requirements - Fading channel with high Doppler
Proposal 6:  The high Doppler with 600Hz and 1200Hz for 15 KHz and 30 KHz can be regarded as the starting point for the feasibility study with HST requirement with high Doppler, if agreed to introduce the related requirement.
Observation 1:  The fading channel with high Doppler 600Hz is feasible for MCS2 with configured 3 DMRS symbols. 
Observation 2: The performance of MCS 16 under fading channel with large Doppler value suffers large degradation as Doppler increasing.
Observation 3: PUSCH with CP-OFDM waveform and DFT-s-OFDM waveform under fading channel high Doppler value have the similar results.
Proposal 7: If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform.

	R4-2003309
	CATT
	Discussion on antenna configuration for NR HST PUSCH tunnel scenario
Proposal 1: Introduce 1T1R requirements for the tunnel scenario.
Proposal 2: Re-use the 1T2R requirement configuration for 1T1R.
Proposal 3: No need to introduce OTA test for 1T1R.

	R4-2003628
	NTT DOCOMO, INC.
	Organisation of requirement section and table for PUSCH HST
Proposal 1: PUSCH HST requirements for 500km/h will be merged with tables for 350km/h in the single HST section (i.e., Option 2).
Declaration and applicability
Proposal 2: For NR PUSCH HST declaration, RAN4 adopts option 3.
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	PUSCH for HST
	Declaration of the supported PUSCH requirements for HST: no HST, HST for 350km/h or HST for 500km/h.
	x
	x
	x


Antenna configuration
Proposal 3: Introduce conducted HST tests for 1T1R (Adopt option 1 or 3).
Proposal 4: For 1T1R requirement, reuse 1T2R test configurations and test methods.
Channel bandwidth
Proposal 5: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary and start simulation work.
Waveform
Proposal 6: Introduce PUSCH HST requirements for DFT-s-OFDM.
Proposal 7: Introduce the minimum channel bandwidth for HST PUSCH with DFT-s-OFDM. (i.e., 5MHz for 15 kHz SCS, 10MHz for 30 kHz SCS)
Proposal 8: Similar applicability rule for waveforms as existing PUSCH performance requirements will be used for HST
Multipath fading scenario
Proposal 9: 	Introduce PUSCH for multipath fading scenarios with the following parameters:
	Maximum Doppler frequency: 600Hz for 15 kHz SCS, 1200Hz for 30 kHz SCS.

	R4-2003714
	Huawei, HiSilicon
	High speed support declaration - PUSCH
Proposal 1: Option 2 can be applied for high speed support declaration for HST PUSCH.
Relationship between TDD and FDD requirements
Proposal 5: Adopt Option 1, i.e. same requirements applicable for FDD and TDD; only one case simulated for result delivery.
PUSCH Antenna configuration
Observation 1: Single-tap is a non-fading propagation channel, which means propagation conditions of each polarization is same at arbitrary certain time for antenna configuration 1x2.
Proposal 6: Do not consider antenna configuration 1x1 for tunnel scenario.

	R4-2003715
	Huawei, HiSilicon
	Simulation results on NR HST PUSCH performance requirements (submitted to AI 6.17.2.2.3)
Observation 1: There is negligible difference between simulation results for 350 km/h cases and that for 500 km/h cases.

	R4-2003307
	CATT
	Discussion on relationship between TDD and FDD requirements for NR HST (submitted to AI 6.17.2.2.3)
Proposal 1: Option 1: same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Proposal 2: Remove the FDD and TDD columns for PUSCH transmission and change SRS transmission with enabled or disabled for all cases.

	R4-2003890
	Nokia, Nokia Shanghai Bell
	Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
Observation 1: The approach of LTE (mixing of 350kph and 500kph scenarios in one table in the same section) is seen as confusing and unhelpful in achieving our goal of a clean separation of 350kph capable BS from 500kph capable BSs, via manufacturer declaration.
Proposal 1: Assuming BSs can declare support for 350kph and 500kph independently, preferably use option 3 (new section for PUSCH 500kph requirements), or less-preferably use option 1 (new table for PUSCH 500kph requirements).
High speed support declaration for HST PUSCH
Observation 2: A BS can be built with only 500kph in mind, but the algorithmic optimizations have a negative impact on 350kph case (when compared to a BS optimized for 350kph only). Building a BS that works at 500kph without sacrificing performance at 350kph requires effort, and it should be visible to operators with a distinction in RAN4.
Proposal 2: RAN4 to allow declaration of support in three classes: 350/500/350&500kph. A BS that only declares to support 500kph is not tested against 350kph requirements. A BS that declares to support 350&500kph is test against both 350kph and 500kph requirements.
High speed implicit test passing
Observation 3: A BS that supports 500kph might have been algorithmically optimized differently from a BS that only supports 350kph. Hence a 500kph-BS might have a worse SNR performance in the 350kph case than a “350kph only” BS.
Proposal 3: RAN4 to not allow implicit test passing. A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the same configuration in 500kph.
Relationship between TDD and FDD requirements
Proposal 4: RAN4 to agree that that the same requirements are applicable for FDD and TDD. The Parameter tables are to show SRS mapping for FDD and TDD separately.
Introduction 1T1R requirements for the tunnel scenario
Observation 4: We have provided our demodulation performance in 1T1R and do not see any technical reasons to not set HST requirements for 1T1R, which is an optional requirement in BS demod.
Proposal 5: RAN4 to contribute 1T1R requirements for the tunnel scenario, preferably for both conducted and OTA testing, but only conducted tsting is also acceptable.
Dft-s-OFDM waveform
Proposal 6: RAN4 to not consider DFT-s-OFDM waveform for NR_HST requirements.
Multi-path fading channel under high Doppler value
Proposal 7: RAN4 to follow LTE and not add requirements for multi-path fading channel models with high Doppler values.
Additional CBWs
Proposal 8: RAN4 to consider introducing requirements for 5MHz CBW/15kHz SCS, 10Mhz CBW/30kHz SCS.
Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
Proposal 9: RAN4 demodulation performance requirement specification (TS 38.104) does not explicitly capture the “l0=2 or l0=3” option in its test parameter tables; it is captured in the FRC descriptions.

	R4-2003270
	CATT
	Summary of ideal and impairment results for NR HST demodulation requirements

	R4-2003449
	Ericsson
	[draftCR] Introducting of conformance tests for 350km/h HST

	R4-2003892
	Nokia, Nokia Shanghai Bell
	draftCR for 38.104: HST PUSCH demodulation requirements

	R4-2003893
	Nokia, Nokia Shanghai Bell
	draftCR for 38.104: HST PUSCH demodulation FRC and channel model annexes

	R4-2003891
	Nokia, Nokia Shanghai Bell
	NR Rel-16 HST BS demodulation further PUSCH requirements simulation results

	R4-2004794
	Intel Corporation
	Simulation results for NR HST PUSCH



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 1-1: Specification text
Sub-topic description:
The question of how to capture the new HST 350kph and HST 500kph requirements in the specifications has been intensely discussed at previous meetings. In this meeting the question will be treated for each physical channel separately, as the general approach was unsuccessful before.
Additionally, other specification text related issues are grouped within this sub-topic.

Open issues and candidate options before e-meeting:

Issue 1-1-1: Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
Previous state of discussion after RAN4#94e:
	· Organisation of high-speed train requirement sections for PUSCH in specifications
· 350kph
· Current section for non-HST 
· No change
· New section for HST (350kph only in this meeting)
· One new table for 350kph
· 500kph 
· Option 1:
· non-HST section
· No change
· [bookmark: _Hlk37776127] HST section used for 350kph
· [bookmark: _Hlk37776198]One new table for 500kph
· Option 2:
· non-HST section
· No change
·  HST section used for 350kph
· Merge 500kph with table for 350kph
· Option 3:
· non-HST section
· No change
·  New HST section 500kph
· One new table for 500kph
· Other options not precluded



RAN4#94-e-Bis:
· Proposals
· Option 1 (Samsung, Ericsson, Nokia, CMCC, Huawei):
· Current non-HST PUSCH section
· No change.
· HST PUSCH section currently used for 350kph
· One new table for 500kph
· Option 2 (CATT, ZTE, DoCoMo):
· Current non-HST PUSCH section
· No change.
· HST PUSCH section currently used for 350kph
· Merge 500kph requirements into table with 350kph requirements.
· Option 3 (Nokia): 
· Current non-HST PUSCH section
· No change.
· Current HST PUSCH section used for 350kph
· No change.
· New HST PUSCH section used for 500kph
· New table with 500kph requirements.

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.



Issue 1-1-2: Organisation of high-speed train requirement sections for PUSCH DFT-s-OFDM in specifications
· Proposals
· Option 1 (Samsung):
· Current non-HST PUSCH section
· No change.
· HST PUSCH section currently used for 350kph (e.g., 38.104 section 8.2.4)
· New test parameter table for “transform precoding = on”.
· New minimum requirement table(s) for “transform precoding = on”.

· Recommended WF
· Do not discuss until introduction of DFT-s-OFDM has been decided in issue 1-3-6 (Dft-s-OFDM waveform).



Issue 1-1-3: Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
· Proposals
· Option 1 (Samsung):
· Current non-HST PUSCH section with TP=off (e.g., 38.104 section 8.2.1)
· Merge fading channel under high Doppler requirements into currently used tables.
Example: Propagation condition TDL[B100]-[600] low
· Current non-HST PUSCH section with TP=on (e.g., 38.104 section 8.2.2)
· Merge fading channel under high Doppler requirements into currently used tables.
Example: Propagation condition TDL[B100]-[600] low
· HST PUSCH section currently used for 350kph 
· No change.

· Recommended WF
· Do not discuss until introduction of fading channel under high Doppler has been decided in issue 1-3-8 (Multi-path fading channel under high Doppler value).



Issue 1-1-4: Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
· Proposals
· Option 1 (Nokia, Ericsson, CATT, ZTE, DoCoMo, Huawei): Minimum performance requirement specification (TS 38.104) does not explicitly capture the “l0=2 or l0=3” option in its test parameter tables and keeps l0=2; The options are captured in the FRC descriptions.
Remark: This reaffirms the current state of specification after RAN#87e.
· Option 2 (Huawei): Option 1 without ‘keeping l0=2’.

· Recommended WF
· Request companies’ views in first week.



Issue 1-1-5: Renaming of HST scenario 1
· Proposals
· Option 1 (CATT): Rename “HST Scenario 1” to “HST Scenario 1a” to differentiate with LTE HST scenario 1.
· Option 2 (Nokia, Ericsson, ZTE, Samsung, Huawei): No change to HST scenario naming.

· Recommended WF
· Request companies’ views in first week.



Sub-topic 1-2: Applicability rules and declarations
Sub-topic description:
[bookmark: _Hlk37700509]In this sub-topic we discuss all topics that have an impact on which requirements need to be tested (and passed) in order to declare compliance.

Open issues and candidate options before e-meeting:

Issue 1-2-1: High speed implicit test passing
· Proposals
· Option 1 (Nokia, DoCoMo): No implicit test passing.
A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the same configuration in 500kph.
· Option 2 (Samsung, ZTE, Huawei): Allow implicit test passing.
A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
· Option 3 (Ericsson): Allow implicit test for 350kph passing when the configuration is the same as in 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed if the configurations are same and algorithm optimizations are implemented for both 500kph and 350kph.

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.



Issue 1-2-2: High speed support declaration for HST PUSCH
State of the discussion after last meeting:
	· High speed support declaration for HST PUSCH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to test 350kph. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph).
· [bookmark: _Hlk37779268]Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test  both 500kph and 350kph (i.e., no skipping).
· Other options not precluded.



RAN4#94-e-Bis:
· Proposals
· Option 1 (CATT, Nokia, DoCoMo):
· Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
· This results in four declarations classes: [no HST/default/no declaration], [350 HST], [500 HST], [350&500 HST].
· A BS that only declares to support 500kph is not tested against 350kph requirements.
· A BS that declares to support 350&500kph is tested against both 350kph and 500kph requirements.
· Option 2 (Samsung, Huawei, CMCC)
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph).
· Option 3 (DOCOMO)
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph needs to test both 500kph and 350kph (i.e., no skipping).
· Option 4 (ZTE)
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, tests only 500kph requirements
· A BS that declares to support 350kph, tests only 350kph requirements
· Option 5 (Ericsson)
· Allow BS to declare its maximum supported speed as either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares its maximum supported speed as 500kph needs to test both 500kph and 350kph requirements if their configurations are different or algorithm optimization is implemented for only 500kph (i.e., no skipping), otherwise, BS tests only 500kph requirement if their configurations are same and algorithm optimizations are implemented for both 500kph and 350kph (i.e. skipping). 
· A BS that declares its maximum supported speed as 350kph, tests only 350kph requirements

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.
Please prioritize and decide issue 1-2-1 (High speed implicit test passing) first, which removes some options from this issue.



Issue 1-2-3: Relationship between TDD and FDD requirements
State of the discussion after last meeting:
	· Relationship between TDD and FDD requirements
Discuss in next meeting.
· Option 1: Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.
· Option 2: Both FDD and TDD simulated. Decision of same requirements or different requirements applicable for FDD and TDD taken after simulation.
Parameter tables show SRS mapping for FDD and TDD separately.



RAN4#94-e-Bis:
· Proposals
· Option 1 (Samsung, Ericsson, Nokia, Huawei, CATT, ZTE, Huawei): Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.
· Option 2 (CATT, Nokia, Ericsson, Huawei): Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Remove the FDD and TDD columns for PUSCH transmission and change SRS transmission with enabled or disabled for all cases.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-2-4: If Dft-s-OFDM is introduced: Applicability rule
· Proposals
· Option 1 (DOCOMO): Similar applicability rule for waveforms as existing PUSCH performance requirements will be used for HST
· Recommended WF
· Low priority. Discuss after Dft-s-OFDM introduction has been decided.


Sub-topic 1-3: Configurations to be tested
Sub-topic description:
This sub-topic deals with open issues related to the configurations that are captured in requirements and tests.

Open issues and candidate options before e-meeting:

Issue 1-3-1: Introduce 1T1R requirements for the tunnel scenario
State of the discussion after last meeting:
	· Introduce 1T1R requirements for the tunnel scenario
· Option 1: Introduce 1T1R requirements for the tunnel scenario.
· Option 2: Do not introduce 1T1R requirements for the tunnel scenario.
· Option 3: Introduce 1T1R requirements for the tunnel scenario, and limit tests to not cover OTA.



RAN4#94-e-Bis:
· Proposals
· Option 1 (DOCOMO, Nokia): Introduce 1T1R requirements for the tunnel scenario.
For both conducted and OTA.
· Option 2 (Samsung, Huawei): Do not introduce 1T1R requirements for the tunnel scenario
· Option 3 (Ericsson, ZTE, [Samsung?], DOCOMO, CATT, Nokia): Introduce 1T1R requirements for the tunnel scenario.
For conducted only.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-3-2: If 1T1R requirement is introduced: 1T1R requirement configuration
State of the discussion after last meeting:
	· If 1T1R requirement is introduced: 1T1R requirement configuration
· Option 1: Re-use the 1T2R requirement configuration.
· FFS for next meeting.



RAN4#94-e-Bis:
· Proposals
· Option 1 (Ericsson, CATT, DOCOMO, Nokia, ZTE): Re-use the 1T2R requirement configuration

· Recommended WF
· Collect companies’ views during 1st week. A decision on very few configurations, might ease the decision on introduction of 1T1R in general.



Issue 1-3-3: If 1T1R requirement is introduced: MCS configuration
· Proposals
· Option 1 (Samsung, ZTE, DoCoMo): If 1T1R requirement is introduced, only have MCS 2 requirements.
· Option 2 (Ericsson): If 1T1R requirement is introduced, have MCS 2 and MCS16 requirements.

· Recommended WF
· Collect companies’ views during 1st week. A decision on very few configurations, might ease the decision on introduction of 1T1R in general.



Issue 1-3-4: If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
State of the discussion after last meeting:
	· If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
· [bookmark: _Hlk37781834]Option 1: Same test setup for 1T1R as typically specified in TS 38.141-2, with a test procedure that includes polarization alignment.
· FFS for next meeting.



RAN4#94-e-Bis:
· Proposals
· Option 1 (Ericsson ZTE, Samsung): No OTA test.

· Recommended WF
· Low priority. Discuss after other 1T1R issues have been decided.



Issue 1-3-5: Slot allocation
State of the discussion after last meeting:
	· Second round agreement:
· Slot allocation for PUSCH transmission in radio frames
· Only capture to use TDD pattern according to the previous WF agreement.
Companies can use any of the below patterns for simulation evaluations. Specific FDD/TDD patterns will only be captured in the specification for final performance requirements definition if a big performance difference observed
· Pattern 1:
· For FDD:
slot #0 and #8 in radio frames for which SFN mod 4 = 0
slot #6 in radio frames for which SFN mod 4 = 1
slot #4 in radio frames for which SFN mod 4 = 2
slot #2 in radio frames for which SFN mod 4 = 3
· For TDD in 15KHz SCS:
slot #4 in each radio frames
· For TDD in 30KHz SCS
slot #8 and slot#18 in radio frames
· Pattern 2
· For FDD:
All slots.
· For TDD in 15KHz SCS:
Slot #4 and slot #9 in each radio frame
· For TDD in 30KHz SCS:
Slot #8, slot #9, slot #18, and slot #19 in each radio frame



RAN4#94-e-Bis:
· Proposals
· Option 1 (Samsung): The Slots in which PUSCH is transmitted is proposed as follows.
	Slots in which PUSCH is transmitted
	For FDD :
slot #0 and #8 in radio frames for which SFN mod 4 = 0
slot #6 in radio frames for which SFN mod 4 = 1
slot #4 in radio frames for which SFN mod 4 = 2
slot #2 in radio frames for which SFN mod 4 = 3

For TDD in 15KHz SCS: slot #4 in each radio frames
For TDD in 30KHz SCS: slot #8 and slot#18 in radio frames 



· Option 2 (Nokia, Ericsson, ZTE, Huawei): Only capture to use TDD pattern according to the previous WF agreement [R4-1915886]:
Reuse the existing TDD configurations.
15 kHz SCS: 3D1S1U, S=10D:2G:2U
30 kHz SCS: 7D1S2U, S=6D:4G:4U”

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-3-6: Dft-s-OFDM waveform
· Proposals
· Option 1 (DOCOMO): Introduce PUSCH HST requirements for DFT-s-OFDM.
· Option 2 (Nokia, Ericsson, ZTE, Samsung, Huawei): Do not introduce PUSCH HST requirements for DFT-s-OFDM.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-3-7: If Dft-s-OFDM is introduced: Configuration
· Proposals
· Option 1 (Samsung): Configuration as follows.
· 500kph only, MCS2, RB allocation:  24 RB for 5MHz CBW/15KHz SCS, TDRA: type A, DMRS position: 1+1+1, L0: 3.
· Option 2 (DOCOMO): Minimum channel bandwidth (i.e., 5MHz for 15 kHz SCS, 10MHz for 30 kHz SCS)
· Option 3 (DocoMo): Define HST requirements with DFT-s-OFDM for both 350 km/h and 500 km/h.

· Recommended WF
· Low priority. Discuss after Dft-s-OFDM introduction has been decided.



Issue 1-3-8: Multi-path fading channel under high Doppler value
· Proposals
· Option 1 (Nokia, ZTE, Samsung, Huawei, Ericsson): Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 2 (CMCC): Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 3 (DOCOMO): Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 3 (Samsung): If decided to specify requirements for multi-path fading channel models with high Doppler values, use 600Hz and 1200Hz for 15 KHz and 30 KHz as the starting point for the feasibility study.
· Option 4 (Samsung): If decided to specify requirements for multi-path fading channel models with high Doppler values, focus on CP-OFDM waveform.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-3-8a (new): Multi-path fading channel under high Doppler value - Common scenario
Is multi-path fading a common scenario for HST operation?
· Proposals
· Option 1 (Ericsson, Huawei): From our perspective, the multi-path fading channel is very rare in HST scenarios (open area or tunnel).
· Option 2 (DoCoMo): Fading channel is also typical condition in the real propagation under high speed.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 1-3-9: Additional CBW and SCS combinations
· Proposals
· Option 1 (DOCOMO, Nokia, CMCC, Ericsson): Add requirements for 5MHz CBW/15kHz SCS, 10Mhz CBW/30kHz SCS for CP-OFDM.
· Option 2 (Samsung, Nokia, Ericsson, ZTE, Huawei): No additional CBW requirement for HST PUSCH requirement with CP-OFDM.

· Recommended WF
· Collect input from further companies during 1st week.



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

	CMCC
	Issue 1-1-1: Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
considering that except maximum Doppler shift and velocity, other parameters/configuration will be the same for 500kmp and 350kmp, to avoid redundant information in the spec, separate section is not preferred. As for the sperate table or merge to the same table, both are OK for us, to make it clearer or reader-friendly, in our view, sperate table (option 1) is preferred. 
Issue 1-2-2: High speed support declaration for HST PUSCH
Compare 500kmp with 350kmp, only the value of maximum doppler shift is different. If a BS that declares to support 500kph, and passes the tests for 500kph, since the maximum doppler shift for 500kmp is larger than that for 350kmp, it can also consider the tests for 350kph as passed. At current stage, we prefer option 2.
Issue 1-3-8: Multi-path fading channel under high Doppler value
Firstly, in Rel-15, the maximum doppler shift is 400Hz (TDLB100-400) for fading channel, which cannot guarantee the performance in high speed scenario. It is necessary to specify PUSCH requirements for multi-path fading channel with high doppler shift.
Secondly, we would like to clarify why we propose 1200Hz for 15KHz SCS and 2400Hz for 30KHz. For UE demodulation, it was agreed to specify requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively. For BS demodulation, it is assumed that the maximum Doppler shift observed in BS is twice as that observed in UE. This is the reason we propose 1200Hz and 2400Hz. We would like to know companies’ view that for fading channel, is it proper assumption that the doppler shift is twice as that observed in UE.
Nokia: We agree with the general notion that UL Doppler is twice the DL Doppler. However, we are more critical toward the feasibility. Please see our company’s view.
Issue 1-3-9: Additional CBW and SCS combinations
Prefer option 1. If we do not introduce test cases with the minimum BW, the BS which supporting BW is smaller than 10MHz for 15KHz SCS or 40MHz for 30KHz SCS cannot be tested.
To reduce companies’ concern on the number of test cases, we can consider to introduce applicability rule, e.g. for BS which supporting BW is smaller than 10MHz for 15KHz SCS or 40MHz for 30KHz SCS, it need to pass the test cases with 5MHz CBW/15kHz SCS, 10Mhz CBW/30kHz SCS; for BS which supporting BW is larger than or equal to 10MHz for 15KHz SCS or 40MHz for 30KHz SCS, it need to pass the test cases with 10MHz CBW/15kHz SCS, 40Mhz CBW/30kHz SCS.


	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
Seeing the limited support for having a separate 500kph PUSCH section, we can compromise to option 1, i.e., having both 350kph and 500kph in separate tables of the high speed PUSCH section.
Considering that no companies opposes the declaration of 350 or 500kph support (for PUSCH), we see merit in having separate tables that can be easily distinguished for testing and applicability purposes via manufacturer declarations.
It is our opinion that the LTE specification is error-prone to read and disadvantageous decisions from LTE should not be copy pasted into NR.
Issue 1-1-2: Organisation of high-speed train requirement sections for PUSCH DFT-s-OFDM in specifications
No comment until dft-s introduction decided.
Issue 1-1-3: Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
No comment until high Doppler fading channel introduction has been decided (1-3-8)
Issue 1-1-4: Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
We respectfully ask the other companies to confirm the current state of specifications.
Issue 1-1-5: Renaming of HST scenario 1
Nokia does not think it is required to make a naming distinction between LTE and NR, though we see the advantages that the  use speaking acronyms such as “NR HST Scenario X” could have had for intra-RAT specifications.
Nokia proposes the following new option: “No change to HST scenario naming.”
Issue 1-2-1: High speed implicit test passing
A BS that supports 500kph might have been algorithmically optimized differently from a BS that only supports 350kph, especially since many BSs will use addPos=1 instead of addPos=2 for 350kph. Hence a 500kph-BS will conceivably have a worse SNR performance in the 350kph case than a “350kph only” BS.
Such declarations can be seen as more of a different deployment scenario (different region/different rail environment), rather than simply a speed limit.
Hence it makes sense to not allow implicit test passing. A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the same configuration in 500kph.
Issue 1-2-2: High speed support declaration for HST PUSCH
A BS can be implemented with only 500kph in mind, but the algorithmic optimizations have a negative impact on 350kph case (when compared to a BS optimized for 350kph only). Building a BS that works at 500kph without sacrificing performance at 350kph requires effort, and it should be visible to operators with a distinction in RAN4.
Hence there should be possible to make a distinction between a BS that declares 500kph support and one that declares 350&500kph support. for example:
	
	
	Declared Support for [km/h]

	
	
	350
	500
	350&500

	Needs
to test
	350
	Yes
	no
	Yes

	
	500
	no
	Yes
	Yes



Issue 1-2-3: Relationship between TDD and FDD requirements
Option 1 seems to be the majority preference. We are also open to completely leave the SRS configuration open to test implementation.
Issue 1-2-4: If Dft-s-OFDM is introduced: Applicability rule
No comment until dft-s introduction decided.
Issue 1-3-1: Introduce 1T1R requirements for the tunnel scenario
From our provided simulation results it can be observed, that
- There is no technical issue in providing such results.
- The difference between 1T2R and 1T1R is not simply 3dB. Especially for low MCS.
We are, however, open to compromise for conducted testing only.
Issue 1-3-2: If 1T1R requirement is introduced: 1T1R requirement configuration
We don’t see any reason against re-using the 1T2R configurations, or a subset thereof.
Issue 1-3-3: If 1T1R requirement is introduced: MCS configuration
Considering our observations in the simulation delivery for 1T1R, we recognize that MCS2 is the more “interesting” case. We are, however, open for either MCS2 or both MCS2 and MCS16.
Issue 1-3-4: If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
This decision is a secondary outcome of issue 1-3-1.
Issue 1-3-5: Slot allocation
No company has provided simulation results indicating that there would be a big performance difference between pattern 1 and pattern 2.
Hence stay with the previous agreement: “Specific FDD/TDD patterns will only be captured in the specification for final performance requirements definition if a big performance difference observed”
Add the following option x: “Only capture to use TDD pattern according to the previous WF agreement [R4-1915886]:
Reuse the existing TDD configurations.
15 kHz SCS: 3D1S1U, S=10D:2G:2U
30 kHz SCS: 7D1S2U, S=6D:4G:4U”
Issue 1-3-6: Dft-s-OFDM waveform
Unless clear and substantial advantages of dft-s-OFDM over CP-OFDM can be demonstrated in the high speed/high doppler use case, it seems sufficient to test NRs high speed capabilities with CP-OFDM only.
Issue 1-3-7: If Dft-s-OFDM is introduced: Configuration
No comment until dft-s introduction decided.
Issue 1-3-8: Multi-path fading channel under high Doppler value
As a rare occurrence, Nokia would propose to follow LTE in not adding requirements for multi-path fading channel models with high Doppler values.
Considering the that the (currently) highest proposed value (2400Hz) corresponds to 650kph@2.1GHz / 375kph@3.6GHz, it is at least unsure, if this can be supported at all and studies would need to be carried out.
Issue 1-3-9: Additional CBW and SCS combinations
We do not have a strong opinion here. Both options are fine for us.

	CATT
	Issue 1-1-1: Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
We support option 2 to merge 500km/h and 350km/h in one table for PUSCH. In our view, both option 1 and option 2 are clear and readable. However, there is no need to separate 350km/h and 500km/h in one HST section.
Issue 1-1-4: Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
We support option 1.
Issue 1-1-5: Renaming of HST scenario 1
Given the difference between NR HST Scenario 1 (Ds=700m and Dmin=150m) and LTE HST Scenario 1 (Ds=1000m and Dmin=50m), we prefer to rename HST scenario 1 for NR HST to avoid confusion and misunderstanding.
Issue 1-2-2: High speed support declaration for HST PUSCH
Regarding the high speed support declaration, it is reasonable to align PUSCH, PRACH and PUSCH UL TA requirements from the perspective of practical deployment and implementation. Specifically, PUSCH and PRACH have the different situations with PUSCH UL TA due to the different test parameters of PUSCH and PRACH between 350km/h and 500km/h. For PUSCH, the carrier frequency for 15kHz SCS (10MHz CBW) with 350km/h is 2.1GHz while that for 15kHz SCS (10MHz CBW) with 500km/h is 1.8GHz. For PRACH, the long sequence format 0 is supported with 350km/h while the short sequence format is supported with 500km/h. That is to say, different parameters shall be tested for HST PRACH with 350km/h and 500km/h and the BS supporting 500km/h HST PRACH cannot guarantee the performance of 350km/h HST PRACH test. So we prefer option 1 for PUSCH, PRACH and UL TA.
Issue 1-2-3: Relationship between TDD and FDD requirements
We are also OK with option 1. It is clarified to remove both FDD and TDD columns for PUSCH transmission and change SRS transmission with “enabled or disable” for simulation delivery in simulation template, i.e.
	Scenario
	SRS transmission(optional)
	CBW
	SCS
	Waveform
	Tx/Rx
	DMRS
	l0
	MCS
	PUSCH mapping type
	SNR @70% of maximum throughput

	
	
	
	
	
	
	
	
	
	
	Ideal
	Impairment

	Scenario Y
	Enabled or Disabled
	10MHz
	15KHz
	CP-OFDM
	1T2R
	1+1+1
	2
	16
	Type A
	5.8
	8.3

	
	
	10MHz
	15KHz
	CP-OFDM
	1T2R
	1+1+1
	0
	16
	Type B
	5.78
	8.28

	
	Enabled or Disabled
	40MHz
	30KHz
	CP-OFDM
	1T2R
	1+1+1
	2
	16
	Type A
	5.86
	8.36

	
	
	40MHz
	30KHz
	CP-OFDM
	1T2R
	1+1+1
	0
	16
	Type B
	5.84
	8.34


Moderator: The table above seems to belong to UL TA. 
Is this belonging to issue 1-2-3 (PUSCH)?

Issue 1-3-1: Introduce 1T1R requirements for the tunnel scenario
To only cover conducted test for 1T1R for reduction of test cases.
Issue 1-3-2: If 1T1R requirement is introduced: 1T1R requirement configuration
Reuse 1T2R configuration for simplicity.

	Ericsson
	Issue 1-1-1 Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
In our view, the HST requirements are better to be separated from the non-HST part to avoid confusing. It will be more flexible for future maintain. As the organization of 350kph PUSCH is agreed then the organisation of 500kph PUSCH can refer it. Considering companies might have concerns on separate section for 500kph, then the same section with 350kph can be agreeable. Separate table is preferred to make the requirements clearer. So we agree with Option 1. 
Issue 1-1-2: Organisation of high-speed train requirement sections for PUSCH DFT-s-OFDM in specifications
Wait for decision of introduction of DFT-s-OFDM in specification.
Issue 1-1-3: Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
Waif for decision of introduction of multi-path fading channel under high Doppler value.
Issue 1-1-4: Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
Agree with Nokia. We can capture the description of alternation l0 in FRC table.
Issue 1-1-5: Renaming of HST scenario 1
We don’t think it’s important because the NR spec is separated from LTE spec, so it won’t cause misunderstanding for NR HST scenario 1 and LTE HST scenario 1. 
Issue 1-2-1: High speed implicit test passing
If a BS declare to support a certain high speed, then it should firstly pass all three test requirements (PUSCH, PRACH and UL TA) defined for this speed. Since PRACH uses different format for 350kph and 500kph, so we think the 350kph (PRACH) test can’t be skipped for a BS declaring support 500kph (PRACH). But we also think for only PUSCH perspective, the 350kph test can be skipped for a BS declaring support 500kph. Furthermore, if the short format is introduced for 350kph PRACH and scenario Z is introduced for 500kph UL TA in the future, we can’t see any reason not to skip the test for lower speed.
For the algorithm optimization issue, we think the concern comes from the different optimization target. If optimization is only implemented for 500kph, then a BS passing 500kph test can’t make sure that it can also pass 350kph requirement. If optimizations are implemented for both 350kph and 500kph, then this BS can make sure it can also pass 350kph requirement. We would like to propose to add a phrase “the maximum supported speed” in declaration.
For this issue, we propose Option 3. 
Issue 1-2-2: High speed support declaration for HST PUSCH
As we mentioned in the above issue, we propose adding a phrase “the maximum supported speed” before speed numbers in all declarations as ZTE proposed with emphasising the algorithm optimization concern.  
For PUSCH perspective, we add Option 5.
[Ericsson]: update the proposal based on the thinking in Issue 1-2-1.
Issue 1-2-3: Relationship between TDD and FDD requirements
The performance between different TDD and FDD pattern are very similar according to Rel-15 study. Either an explicit configuration of TDD or FDD pattern or removing the configuration are both acceptable. Since SRS is optional, then it is also reasonable using “enable” or “disable” to describe the SRS configuration. 
So we can agree with Option 2, but not strong opinion.
Issue 1-2-4: If Dft-s-OFDM is introduced: Applicability rule
Wait for decision of introduction of DFT-s-OFDM in specification.
Issue 1-3-1: Introduce 1T1R requirements for the tunnel scenario
Some operators confirmed that there are 1T1R BS deployed in the tunnel scenario and the requirement is necessary. According to our simulation results, the performance degradation between 1T1R and 1T2R is generally 3dB~3.9dB. Then we think it would be OK to introduce requirements for 1T1R. But an AAS integrated BS with only 1T1R seems not possible be deployed in tunnel scenario, so in that case we think OTA test is not necessary and should be excluded.
Agree with Option 3.
Issue 1-3-2: If 1T1R requirement is introduced: 1T1R requirement configuration
If the 1T1R is agreed to introduced, then it’s reasonable to reuse 1T2R configuration since only the antenna branch number changed.
Agree with Option 1.
Issue 1-3-3: If 1T1R requirement is introduced: MCS configuration
We don’t see MCS16 have any trouble for 1T1R based on simulation results.
Issue 1-3-4: If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
Agree with Option 1.
Issue 1-3-5: Slot allocation
We think companies can choose any of the pattern in WF, so there is no need to discuss this again. 
Agree with Option 2.
Issue 1-3-6: Dft-s-OFDM waveform
We don’t think there would be much difference between DFT-s-OFDM and CP-OFDM based on Rel-15 experience, and we also don’t see any coverage benefit by DFT-s-OFDM.
Agree with Option 2.
Issue 1-3-7: If Dft-s-OFDM is introduced: Configuration
Wait for decision of introduction of DFT-s-OFDM in specification.
Issue 1-3-8: Multi-path fading channel under high Doppler value
Before the discussion on the specific Doppler shift, we suggest discussing why multi-path fading channel is relative to HST scenario at first. From our perspective, the multi-path fading channel is very rare in HST scenarios (open area or tunnel). 
For this issue, we agree with Option 1 if no company can specify a typical scenario for multi-path fading in HST deployment. 
Issue 1-3-8a (new): Multi-path fading channel under high Doppler value - Common scenario
In the tunnel scenarios, transmitted signals are typically not as strong, we would generally not expect any reflected signals to be long lived. Since the reflective are short lived, the time that UEs would experience signals from multi-path is rather short and thus high fading and high delay spread (such as the ones that have been proposed by the operators) should not be expected in tunnel scenarios either.
One scenario we think there might be slightly higher fading is between the junctions when a train enters or exists the tunnel. But it is still questionable that such high fading would occur.

Anyways, it is difficult to picture in what kind of scenarios, one would really experience such high fading + delay spread conditions proposed by the operators.
Issue 1-3-9: Additional CBW and SCS combinations
We used to mention this issue before and suggested only minimum BW requirement is needed. Now we are OK with both Options. 

	ZTE
	Issue 1-1-1: We prefer Option 2 for the simplicity and readability of specs
Issue 1-1-2: hold on until consensus on issue 1-3-6
Issue 1-1-3: hold on until consensus on issue 1-3-8
Issue 1-1-4: Option 1 is ok.
Issue 1-1-5: Option 2. Not necessary to change the name since LTE and NR specs are separate and no confusion is expected.
Issue 1-2-1: Option 2 to minimize test efforts.
Issue 1-2-2: Option 4 is aligned to our preference on Issue 1-2-1.
Issue 1-2-3: Option 1. Same requirements for both TDD and FDD.
Issue 1-2-4: hold on until the decision on DFT-s-OFDM introduction is made
Issue 1-3-1: Option 3
Issue 1-3-2: Option 1 is ok
Issue 1-3-3: Option 1 is ok. MCS 2 only.
Issue 1-3-4: Option 1, No OTA test.
Issue 1-3-5: Option 2 following previous agreements
Issue 1-3-6: Option 2, considering the current situation and the required efforts if introducing new requirements.
Issue 1-3-7 : hold on until consensus on Issue 1-3-6 
Issue 1-3-8: Option 1 
Issue 1-3-9: Option 2. We need to focus on completing the tasks already agreed.

	NTT DOCOMO
	Issue 1-1-1: We support Option 2. We should follow the LTE approach.
Issue 1-2-1: We prefer Option 1. BS vendor can use different algorism for different target velocity, then tests for both 350km/h and 500km/h are needed.
Issue 1-2-2: We prefer Option 3. Option 1 is also acceptable for us.
Issue 1-3-1: We prefer Option 1 taking into account of 1T1R scenario for tunnel, like LTE. In our view, the main use case is BS type 1-C, so Option 3 is also acceptable. 
Issue 1-3-3: We are OK with Option 1.
Issue 1-3-6: We proposed option 1. Similar applicability rule as Rel.15 can be used for HST. The number of tests is not increased.
Issue 1-3-7: We prefer to define HST requirements with DFT-s-OFDM for both 350 km/h and 500 km/h.
Issue 1-3-8: In single tap HST scenarios, we assume only AWGN channel but not fading channel. Fading channel is also typical condition in the real propagation under high speed, and it should be considered in performance requirements. If we have no tests for fading channel, the performance under high speed will not be guaranteed. In addition, it was already agreed to introduce requirements for 600Hz and 1200Hz maximum Doppler frequency in UE demodulation. RAN4 should consider multipath fading channel for both UL and DL in the same Rel.
Issue 1-3-9: We prefer Option 1. It was already agreed to start to work on 5MHz for 15kHz and 10MHz for 30kHz SCS in R4-1912809. We don’t need further discussion on this issue. In addition, if Option 2 is agreed, RAN4 does not allow BS to support channel bandwidth less than 10MHz for 15k SCS or 40MHz for 30k SCS. Such a limitation should be avoided.


	Samsung
	Issue 1-1-1
We prefer option 1
Both 350kph and 500kph requirements belong to the HST scenario, similar with existing LTE Rel-16 HST, the related requirement with 500kph should be introduced with the same section for requirement with 350kph. Regarding the tables for specifying requirement, merging the requirement with 500kph into the table for 350kph is the existing specification structure in LTE HST Rel-16.  To specify the requirement with 500kph, only changed is the value of maximum Doppler, other test parameters are reused from that of 350kph. In that sense, either merging 500kph with table for 350kph or introducing a new table for requirement with 500kph is fine. From the future improving perspective, the requirements with more channel bandwidth combination will be discussed later, introducing a new table for new table for requirement with 500khp is preferred for well specification maintenance.
Issue 1-1-2
We are fine to hold the issue discussion 
Issue 1-1-3
We are fine to hold the issue discussion 
Issue 1-1-4
We prefer to capture the position of “l0=2 or L0=3” in FRC only to align with non-HST requirement
Issue 1-1-5
We prefer option 2, no change with HST naming, since the LTE 1a or 1b , the motivation is to differentiate  the two different Doppler value with 500km/h with applicability  rule 
Since there is no additional Doppler value requirement with the same velocity, we think it is not necessary to rename.
Issue 1-2-1
We prefer option 2
As agreed, both HST PUSCH requirements with 350khp and 500kph were introduced. Regarding requirements for 350kph and 500kph, only different is the value of maximum Doppler, other test parameters are same. Generally, the BS receiver processing can be verified with high Doppler value to check the extreme condition.  In order to handle the impact with high Doppler value, BS will apply the advanced algorithm compared with lower Doppler value. It is straightforward that if a BS declare to support 500kph, it can also pass the test with 350kph with same receiver algorithm.

Meanwhile, in existing LTE Rel-16 HST, for 500kph, RAN4 has introduced requirement with 1750Hz and 1940Hz as following applicability rule
	· NOTE 1:	Not applicable if the BS manufacturer declares supported maximum Doppler frequency is 1750 Hz
· NOTE 2:	Not applicable if the BS manufacturer declares supported maximum Doppler frequency is 1944 Hz



Therefore, similar applicability rule is preferred. We propose that a BS is allowed to declare to support for either 350kph, or 500kph. A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph)

Issue 1-2-2
We prefer option 2, same reason as issue 1-2-1
Issue 1-2-3
We prefer option 3
Moderator: Option 3 does not exist right now, I assume Samsung stays with their proposal as captured in option 1?
Regarding the requirement of TDD and FDD, in Rel-15 NR BS demodulation, RAN4 has already defined the applicability rule as same requirement for FDD and TDD.  As for HST scenario, we do not think there is too much different, in terms of targeting SNR for minimum requirement.
Regarding the parameter tables with SRS mapping, in LTE, RAN4 has already defined the same rule for UL TA adjustment requirement to BS test with both FDD and TDD pattern.
UL transmission timing is controlled based on uplink physical signals, such as Demodulation RS in PUSCH, Sounding RS and Demodulation RS in PUCCH. Although the SRS transmission 

Issue 1-2-4
We prefer to hold this discussion
Issue 1-3-1
We prefer to not define 1T1R requirement, 
In LTE, 1T1R requirement was introduced for HST tunnel scenario, for realistic operation, which reuses the deployment with WCDMA BS.
Only 2Rx BS with dual polarization can be tested for OTA. Therefore, with considering the test effort and realistic operation, we prefer to only define the HST requirement with 1x2 antenna configuration for tunnel scenario. 

Issue 1-3-2
We prefer to not define 1T1R requirement. If agreed, we need to check the feasibility the current requirement configuration for 1T2R. Generally, it would be relatively easy for uplink to use more than 2Rx for better tracking and channel estimation performance. Without Rx diversity, the targeting SNR is close to 20dB with considering additional margin. To reduce the test effort, only MCS2 requirement is preferred to introduce for 1T1R in tunnel scenario. Other test parameters can be reused from 1x2 requirement.

Issue 1-3-3
We prefer to not define 1T1R requirement, If agreed, we need to check the feasibility the current requirement configuration for 1T2R. Generally, it would be relatively easy for uplink to use more than 2Rx for better tracking and channel estimation performance. Without Rx diversity, the targeting SNR is close to 20dB with considering additional margin. To reduce the test effort, only MCS2 requirement is preferred to introduce for 1T1R in tunnel scenario. Other test parameters can be reused from 1x2 requirement.
Issue 1-3-4
We prefer option 1
Issue 1-3-5
We slightly prefer option 1
As mentioned, the subframes in which PUSCH is transmitted is related with HARQ process timing. The HARQ processing timing is 8 for FDD and 10 for TDD with agreed TDD configuration.  There is no changed with existing agreed TDD pattern 
Meanwhile, in LTE specific, we have already defined the similar slot allocation in the test parameters for HST. We prefer to align with LTE
Issue 1-3-6
We are fine with option 2
Issue 1-3-7
We are fine to hold the discussion 
Issue 1-3-8
We are also fine with option 1 

Issue 1-3-9
We are also fine with option 2 

	Huawei
	Issue 1-1-1: Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
We prefer Option 1. 350kph and 500kph should be in the same section but separated to different tables to make the specification clearer for readers considering test applicability rules will be defined for 350kph and 500kph.
Issue 1-1-4: Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
We are fine with the current specification state, but cannot understand Option 1 ‘… and keeps l0=2; ...’ since it is conflict with the agreement ‘l0=2 or 3’.
Moderator: You are correct. The current specification state of 38.104 V16.3.0 does not contain the configuration “First DM-RS position” in the configuration table.
So I removed the “and keeps l0=2” part from option 1, removed option 2 and added Huawei to the list of supporters.
Issue 1-1-5: Renaming of HST scenario 1
No need to rename “HST Scenario 1”. For LTE, Scenario 1 is for 350km/h while Scenario 1-LTE500a and Scenario 1-LTE500b are both for 500km/h with different maximum Doppler. For NR, Scenario 1-NR350 and Scenario 1-NR500 are for 350km/h and 500km/h respectively. Considering these different scenario has been named differently, we propose not to rename “HST Scenario 1”.
Issue 1-2-1: High speed implicit test passing
We prefer Option 2. For our understanding, BS firstly perform frequency compensation for received signal. The maximum Doppler of 350km/h and 500km/h are both within capability of frequency tracking, so both cases can get the frequency offset correctly and precisely. After frequency compensation, there is no difference between two cases. Consider 500km/h case is a higher demand comparing 350km/h case, we don’t see any necessary to test 350km/h case if UE has passed 500km/h case.
Issue 1-2-2: High speed support declaration for HST PUSCH
We prefer Option 2. Same view as Issue 1-2-1.
Moderator: Huawei was supporting the option 2 twice. I removed one of the instances.
Issue 1-2-3: Relationship between TDD and FDD requirements
Both Option 1 and Option 2 mention that same requirements applicable for FDD and TDD; only one case simulated for result delivery, it should be acceptable for all companies. For the final performance requirements derivation, we think that RAN4 can base on the submitted TDD results.
Issue 1-3-1: Introduce 1T1R requirements for the tunnel scenario
We prefer Option 2. For antenna configuration in tunnel scenario, RAN 4 has defined 1x2 antenna configuration as it is more practical and popular deployment mode. For our understanding, single-tap is a non-fading propagation channel, which means propagation conditions of each polarization is same at arbitrary certain time for antenna configuration 1x2.
Therefore it is expected that the performance of antenna configuration 1x2 is about 3dB better than that of antenna configuration 1x1. That is to say, performance of antenna configuration 1x1 can be inferred from that of antenna configuration 1x2. So it is enough to define antenna configuration 1x2 and no need to consider antenna configuration 1x1 for tunnel scenario.
As compromise, if performance requirements for 1T1R are defined, corresponding test applicability rule needs to be defined in the section 8.1.2.0 of TS 38.141-1:
Unless otherwise stated, for a BS supporting different numbers of antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
Issue 1-3-5: Slot allocation
Option 2 is fine for us.
For LTE HST, PUCCH format 2 transmission is optional and occupy subframe#5 in each radio frame. Considering HARQ RTT is fixed, a pattern is designed to avoid PUCCH format 2.
For NR HST, only use the DM-RS in PUSCH for Doppler shift estimation, no other additional RS is needed, no specific pattern needs to be specified.
Considering the negligible performance between two patterns discussed in the last meeting, we propose to keep previous agreement.
Issue 1-3-6: Dft-s-OFDM waveform
We prefer Option 2. We don’t see any necessary to introduce PUSCH HST requirements for DFT-s-OFDM.
Issue 1-3-8: Multi-path fading channel under high Doppler value
We prefer Option 1. Multi-path fading channel under high Doppler value is not typical scenario. We don’t see any necessary to introduce such scenario.
Issue 1-3-8a (new): Multi-path fading channel under high Doppler value - Common scenario
We prefer Option 1.
Issue 1-3-9: Additional CBW and SCS combinations
We prefer Option 2. It is not necessary, we do not think there is NR BS that only supports the smallest CBW of 5MHz/15kHz and 10MHz/30kHz SCS, and do not support the typical bandwidth of 10MHz/15kHz and 40MHz/30kHz.


 
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
	Company A

	
	Company B

	
	

	R4-2003449
(Ericsson)
	Moderator: draftCR reserved, but not available.

	
	

	
	

	R4-2003892
(Nokia, Nokia Shanghai Bell)
	Nokia: 
- DraftCRs will be revised based on the PUSCH organization decisions in this meeting (hopefully first week).
- Other companies: Please check that the l0=2 or 3 is captured as per decisions in last meeting.

	
	Ericsson: one typo in the last row in Table 8.2.6.2.1-1 where “ 1-NR3500” should be “1-NR350”.

	
	

	R4-2003893
(Nokia, Nokia Shanghai Bell)
	Nokia: 
- DraftCRs will be revised based on the PUSCH organization decisions in this meeting (hopefully first week).
- Other companies: Please check that the l0=2 or 3 is captured as per decisions in last meeting.

	
	Ericsson: There is a typo in the first line of paragraph above Table G.3-1. The “and G.3-1” should be “and G.3-2”.

	
	





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:

	[bookmark: _Hlk38552848]Sub-topic 1-1: Specification text
	Tentative agreements:
· Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
· Re-use the HST PUSCH section currently used for 350kph to capture 500kph requirements
· Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
· Minimum performance requirement specification (TS 38.104) does not explicitly capture the “l0=2 or l0=3” option in its test parameter. The options are captured in the FRC descriptions.
· Renaming of HST scenario 1
· No change to HST scenario naming.

Candidate options:
· Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
· Option 1: One new table for 500kph requirements
· Option 2: Merge 500kph requirements into table with 350kph requirements.
· Organisation of high-speed train requirement sections for PUSCH DFT-s-OFDM in specifications
· Option 1: In HST PUSCH section currently used for 350kph (e.g., 38.104 section 8.2.4)
· New test parameter table and minimum requirements tables(s) for “transform precoding = on”.
· Option 2: TBD after DFT-s-OFDM agreement.
· Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
· Option 1: Introduce in non-HST PUSCH section.
· Option 2: Introduce in HST PUSCH section.
· Option 3: TBD after PUSCH fading channel under high Doppler agreement.

Recommendations for 2nd round:
· [bookmark: _Hlk38552831]Organisation of high-speed train requirement sections for PUSCH 500kph in specifications
· Tentative agreements are agreeable.
· Candidate options can be discussed in online meeting. High priority.
· Organisation of high-speed train requirement sections for PUSCH DFT-s-OFDM in specifications
· Postponed to after DFT-S-OFDM agreement.
· Organisation of high-speed train requirement sections for PUSCH fading channel under high Doppler in specifications
· Postponed to after multi-path fading channel with high Doppler shift agreement.
Candidate options to be discussed by email in second round.
Correct section (HST or non-HST) also depends on chosen Doppler shift.
· Formalization of “l0=2 or l0=3” notes in TS 38.104 specification
· Tentative agreements are agreeable.
· Renaming of HST scenario 1
· Tentative agreements are agreeable.


	[bookmark: _Hlk38552822]Sub-topic 1-2: Applicability rules and declarations
	Tentative agreements:
· Relationship between TDD and FDD requirements
· Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.

Candidate options:
· High speed implicit test passing
· Option 1: No implicit test passing.
A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the same configuration in 500kph.
· Option 2: Allow implicit test passing.
A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
· Option 3: A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed if the configurations are same and algorithm optimizations are implemented for both 500kph and 350kph.
· High speed support declaration for HST PUSCH
· Option 1: 
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
Which tests need to be passed, if 500kph is declared, is discussed separately under “High speed implicit test passing”
· [bookmark: _Hlk38544308]Option 2:
Declare category of supported design target speed(s). This can be 350 or 500 or 350&500kph (or no HST support). 
Only the corresponding requirements are tested (only 350&500kph tests both).
· If Dft-s-OFDM is introduced: Applicability rule
· Option 1: Similar applicability rule for waveforms as existing PUSCH performance requirements will be used for HST
· Option 2: TBD after DFT-s-OFDM decision.

Recommendations for 2nd round:
· High speed implicit test passing
· Candidate options to be discussed by email in second round.
· [bookmark: _Hlk38552815]High speed support declaration for HST PUSCH
· Candidate options can be discussed in online meeting. Mid priority.
· Relationship between TDD and FDD requirements
· Tentative agreements are agreeable.
· If Dft-s-OFDM is introduced: Applicability rule
· Postponed to after DFT-S-OFDM agreement.


	[bookmark: _Hlk38552801]Sub-topic 1-3: Config-urations to be tested
	Tentative agreements:
· If 1T1R requirement is introduced: 1T1R requirement configuration
· Re-use the 1T2R requirement configuration.
· Slot allocation
· Only capture to use TDD pattern according to the previous WF agreement [R4-1915886]:
Reuse the existing TDD configurations.
15 kHz SCS: 3D1S1U, S=10D:2G:2U
30 kHz SCS: 7D1S2U, S=6D:4G:4U

Candidate options:
· Introduce 1T1R requirements for the tunnel scenario
· Option 1: Introduce 1T1R requirements for the tunnel scenario, for conducted only.
· Option 2: Do not introduce 1T1R requirements for the tunnel scenario
· If 1T1R requirement is introduced: MCS configuration
· Option 1: If 1T1R requirement is introduced, only have MCS 2 requirements.
· Option 2: If 1T1R requirement is introduced, have MCS 2 and MCS16 requirements.
· If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
· TBD.
· Dft-s-OFDM waveform
· Option 1: Introduce PUSCH HST requirements for DFT-s-OFDM.
· Option 2: Do not introduce PUSCH HST requirements for DFT-s-OFDM
· If Dft-s-OFDM is introduced: Configuration
· Option 1 Configuration as follows.
500kph only, MCS2, RB allocation:  24 RB for 5MHz CBW/15KHz SCS, TDRA: type A, DMRS position: 1+1+1, L0: 3.
· Option 2: Minimum channel bandwidth (i.e., 5MHz for 15 kHz SCS, 10MHz for 30 kHz SCS)
· Option 3: Define HST requirements with DFT-s-OFDM for both 350 km/h and 500 km/h.
· Option 4: TBD after Dft-s-OFDM decision.
· Multi-path fading channel under high Doppler value
· Option 1: Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 2: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 1200Hz and 2400Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 3: Specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Is multi-path fading channel under high Doppler value a common scenario?
· Option 1: Multi-path fading channel is very rare in HST scenarios (open area or tunnel).
· Option 2: Fading channel is also typical condition in the real propagation under high speed.
· Additional CBW and SCS combinations
· Option 1: Add requirements for 5MHz CBW/15kHz SCS, 10Mhz CBW/30kHz SCS for CP-OFDM.
· Option 2: No additional CBW requirement for HST PUSCH requirement with CP-OFDM.

Recommendations for 2nd round:
· [bookmark: _Hlk38552731]Introduce 1T1R requirements for the tunnel scenario
· Candidate options can be discussed in online meeting. Mid priority.
· If 1T1R requirement is introduced: 1T1R requirement configuration
· Tentative agreements are agreeable.
· If 1T1R requirement is introduced: MCS configuration
· Postponed to after 1T1R agreement.
· If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
· Postponed to after 1T1R agreement.
· Slot allocation
· Remain with previous agreement; is probably agreeable.
· [bookmark: _Hlk38552720]Dft-s-OFDM waveform
· Candidate options can be discussed in online meeting. Low Priority
· Will be further treated in to 2nd round email discussion.
· If Dft-s-OFDM is introduced: Configuration
· Postponed to after Dft-s-OFDM agreement.
· [bookmark: _Hlk38552710]Multi-path fading channel under high Doppler value
· Candidate options can be discussed in online meeting. Mid priority.
· Is multi-path fading channel under high Doppler value a common scenario?
· Will be further treated in to 2nd round email discussion with elevated priority.
· Additional CBW and SCS combinations
· Will be further treated in to 2nd round email discussion.




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

	#1
	WF on Rel-16 NR HST PUSCH BS demodulation requirements
	Nokia, Nokia Shanghai Bell 



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	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”

	R4-2003449
	Reserved.

	R4-2003892
	Changes required to capture discussions.
To be revised.

	R4-2003893
	Changes required to capture discussions.
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”






Topic #2: PRACH requirements (6.17.2.2.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This section contains T-docs with corresponding proposals and observations submitted to the agenda item “6.17.2.2.2 PRACH requirements”, as well as, any PRACH requirement related observations and proposals submitted to other agenda items.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

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

	R4-2002962 (old)
R4-2004910 (new)
	Samsung
	High Speed Train Requirement for PRACH
Proposal 2: Introduce a new table for long format restricted set type A and restricted set type B requirement with 350kph separately into the same section for normal mode PRACH.
“With 500kph, […] we prefer to introduce the requirement of HST PRACH into the same section for non-HST, and add the related requirement into existing table for requirement with short format.”
Applicability rule of HST BS demodulation requirement
Proposal 4: With regarding the applicability rule of HST PRACH requirement, allow BS to declare to support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.

	R4-2003305
	CATT
	Discussion on organisation of NR HST requirements sections in specifications
Proposal 3: New tables per SCS for short sequence format requirements can be introduced in the current section for non-HST (Option 1).

	R4-2003306
	CATT
	Discussion on high speed support declaration for NR HST
Proposal 2: Option 1 for HST PRACH high speed support declaration.

	R4-2003444
	Ericsson
	Issue 2: Organisation of high-speed train requirement sections for PRACH in specifications
Proposal 2: Agree Option 2 for 350kph subtopic in Issue 2 and Option 3 for 500kph subtopic in Issue 2.
Issue 4: High speed support declaration for HST PRACH
Proposal 3: Agree Option 1 for Issue 3, Option 1 for Issue 4 and Option 1 for Issue 5.

	R4-2003446
	Ericsson
	Issue 4: TDLC300-100 propagation conditions for short preamble formats and long preamble formats
Proposal 4: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for short preamble formats and long preamble formats in HST PRACH demodulation.

	R4-2003958
	ZTE Corporation
	TDLC300-100 for preamble
Proposal 1: Do not introduce requirements for TDLC300-100 with 400 frequency offset for long preambles based on the similar consideration as short preambles.
Organization of HST PRACH requirements in specs
Proposal 3: Create a new section capturing requirements for HST PRACH, and one common table for both 350km/h and 500km/h.
Declaring support of two speeds and testing
Proposal 4: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
Proposal 5: Only requirements corresponding to the declared maximum supported speed should be tested.

	R4-2003714
	Huawei, HiSilicon
	High speed support declaration - PRACH
Proposal 2: Option 1 can be applied for high speed support declaration for HST PRACH.

	R4-2003308
	CATT
	TDLC300-100 propagation conditions for long preamble formats
Proposal 1: To introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long sequence format.

	R4-2003629
	NTT DOCOMO, INC.
	Organisation of requirement sections and tables for PRACH
Proposal 1: 
For PRACH long format, introduce new requirements for restricted set type A and B in new tables in the existing PRACH section.
For PRACH short format, introduce new requirements with large frequency offset condition into the existing short format requirement tables in the existing PRACH section.
Note: For PRACH requirements, do not consider the supported velocity.
Declaration
Proposal 2: PRACH HST declaration is declared independently with PUSCH HST declaration and do not consider supported velocity.
Proposal 3: For long format, introduce a new declaration to allow a BS to declare support for “unrestricted set”, “restricted set type A” or “restricted set type B”.
	Declaration identifier
	Declaration
	Description
	Applicability

	
	
	
	BS type 1-C
	BS type 1-H
	BS type 1-O

	D.1xx
	PRACH restricted set
	Declaration of the supported PRACH restricted set: unrestricted, restricted set type A or restricted set type B.
	x
	x
	x


Proposal 4: For short format, no additional declaration is needed.
Channel model
Proposal 5: Introduce test cases with TDLC300-100 for PRACH restricted set type A and B (Keep original agreement).

	R4-2003691
	Huawei, HiSilicon
	Fading channel requirements
Proposal 1: Prefer to define TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats.
Organization in specifications
Proposal 2: Option 1 for 350km/h scenario and option 2 for 500km/h
High speed support declaration
Proposal 3: We prefer option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both

	R4-2003894
	Nokia, Nokia Shanghai Bell
	Organisation of high-speed train requirement sections for PRACH in specifications
Observation 1: The LTE and the current NR demodulation requirements section organization is inconsistent between physical channels, and readability of LTE specification is not great. HST and non-HST base stations represent different product and implementation categories.
Proposal 1: RAN4 to not repeat the inconsistencies of LTE and use different sections for HST and non-HST PRACH, representing the different implementation and product categories.
Proposal 2: RAN4 to further subdivide the PRACH HST section into 350kph and 500kph sections.
High speed support declaration for HST PRACH
Observation 2: A BS can be built with only 500kph in mind, but the algorithmic optimizations have a negative impact on 350kph case (when compared to a BS optimized for 350kph only). Building a BS that works at 500kph without sacrificing performance at 350kph requires effort, and it should be visible to operators with a distinction in RAN4.
Proposal 3: RAN4 to allow declaration of support in three classes: 350/500/350&500kph. A BS that only declares to support 500kph is not tested against 350kph requirements. A BS that declares to support 350&500kph is test against both 350kph and 500kph requirements.
Proposal 4: If PRACH and PUSCH high speed declaration possibilities match, then they should be shared between PRACH and PUSCH
High speed support implicit test passing
Observation 3: In PRACH, 350kph and 500kph requirements are defined for a different (and non-overlapping) set of preamble formats. There is no case where one could claim that a BS that passes the test cases for 500kph should implicitly also be able to pass the tests for 350kph, since other preamble formats are involved.
Observation 4: A BS that supports 500kph might have been algorithmically optimized differently from a BS that only supports 350kph. Hence a 500kph-BS might have a worse SNR performance in the 350kph case than a “350kph only” BS.
Proposal 5: RAN4 to not allow implicit test passing. A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the tests for 500kph.
TDLC300-100 propagation conditions for long preamble formats
Observation 5: Long format PRACH is already tested in the TDLC300-100 FO=400Hz propagation condition. Since the frequency offset is not changed for the proposed high speed test, the demodulation performance is not impacted by the HST use case.
Proposal 6: RAN4 to not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.

	R4-2003688
	Huawei, HiSilicon
	Draft CR on 38.104 Introduction of PRACH demodulation requirements for NR HST

	R4-2003689
	Huawei, HiSilicon
	Draft CR on 38.141-1 Introduction of PRACH demodulation requirements for NR HST

	R4-2003690
	Huawei, HiSilicon
	Draft CR on 38.141-2 Introduction of PRACH demodulation requirements for NR HST

	R4-2004795
	Intel Corporation
	Simulation results for NR HST PRACH



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1: Specification text
Sub-topic description:
The question of how to capture the new HST 350kph and HST 500kph requirements in the specifications has been intensely discussed at previous meetings. In this meeting the question will be treated for each physical channel separately, as the general approach was unsuccessful before.
Additionally, other specification text related issues are grouped within this sub-topic.

Open issues and candidate options before e-meeting:

Issue 2-1-1: Organisation of high-speed train requirement sections for PRACH 350 kph in specifications
Previous state of discussion after RAN4#94e:
	· Organisation of high-speed train requirement sections for PRACH in specifications
· 350kph:
· Option 1:
· Current section for non-HST
· New table long format restricted set type A
· New table long format restricted set type B
· Option 2:
· New section for HST
· New table format 0 restricted set type A 
· New table format 0 restricted set type B
· Other options not precluded.
· […]



RAN4#94-e-Bis:
· Proposals
· Option 1a (Huawei, CATT, Samsung):
· Current non-HST PRACH section
· Add new table for long format restricted set type A.
· Add new table for long format restricted set type B.
· No new HST PRACH section.
· Option 1b (DoCoMo, CMCC): Without considering supported velocity.
· Current non-HST PRACH section
· Add new table for long format restricted set type A.
· Add new table for long format restricted set type B.
· No new HST PRACH section.
· Option 2 (Ericsson, Nokia, ZTE):
· Current non-HST PRACH section
· No change.
· New HST PRACH section used for 350kph
· Add table for long format restricted set type A.
· Add table for long format restricted set type B.
· Option 3 (): 
· Current non-HST PRACH section
· Add one new table for both long format restricted set type A and type B.
· No new HST PRACH section.
· Option 4 (ZTE):
· Current non-HST PRACH section
· No change.
· New HST PRACH section used for 350kph
· Add table for both long format restricted set type A and type B.

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.



Issue 2-1-2: Organisation of high-speed train requirement sections for PRACH 500 kph in specifications
Previous state of discussion after RAN4#94e:
	· Organisation of high-speed train requirement sections for PRACH in specifications
· […]
· 500kph:
· Option 1:
· Current section for non-HST
· Re-use tables short format and add high speed requirements (currently 500kph only).
· Option 2:
· Current section for non-HST
· New tables (per SCS) short format high speed requirements (currently 500kph only).
· Option 3:
· New section for HST used for 350kph
· New tables (per SCS) short format high speed requirements (currently 500kph only).
· Other options not precluded.



· Proposals 
· Option 1a (Samsung):
· Current non-HST PRACH section
· Re-use tables short format and add high speed requirements.
· No new HST PRACH section.
· Option 1b (DoCoMo): Without considering supported velocity.
· Current non-HST PRACH section
· Re-use tables short format and add high speed requirements.
· No new HST PRACH section.
· Option 2 (CATT, Huawei, CMCC, Samsung):
· Current non-HST PRACH section
· Add new tables (per SCS) short format high speed requirements.
· No new HST PRACH section.
· Option 3 (Ericsson, Nokia):
· Current non-HST PRACH section
· No change.
· New HST PRACH section previously used for 350kph
· Add new tables (per SCS) short format high speed requirements.
· Option 4 (Nokia):
· Current non-HST PRACH section
· No change.
· New HST PRACH section previously used for 350kph
· No change.
· New HST PRACH section used for 500kph
· Add new tables (per SCS) short format high speed requirements.
· Option 5 (ZTE):
· Current non-HST PRACH section
· No change.
· New HST PRACH section previously used for 350kph
· Merge 500kph into 350kph tables (per SCS) short format high speed requirements.

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.



Sub-topic 2-2: Applicability rules and declarations
Sub-topic description:
In this sub-topic we discuss all topics that have an impact on which requirements need to be tested (and passed) in order to declare compliance.

Open issues and candidate options before e-meeting:

Issue 2-2-1: High speed support declaration for HST PRACH
The previous state of this discussion was captured in the RAN4#94e WF as:
	· High speed support declaration for HST PRACH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph and passes the tests for 500kph with short format, it can also consider the tests for 350kph with long format as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test with both 500kph and 350kph with long format (i.e., no skipping).
· Other options not precluded.



RAN4#94-e-Bis:
· Proposals
· Option 1 (Samsung, CATT,  Nokia, Huawei):
· Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
· This results in four declarations classes: [no HST/default/no declaration], [350 HST], [500 HST], [350&500 HST].
· A BS that only declares to support 500kph is not tested against 350kph requirements, neither with long format nor other formats.
· A BS that declares to support 350&500kph is tested against both 350kph and 500kph requirements.
· Option 2 ()
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, and passes the tests for 500kph with short format, can also consider the tests for 350kph with long format as passed as passed (i.e., skip 350kph).
· Option 3 ()
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph needs to test both 500kph short format and 350kph with long format (i.e., no skipping).
· Option 4 (ZTE, Huawei)
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, tests only 500kph short format requirements.
· A BS that declares to support 350kph, tests only 350kph long format requirements.
· Option 5 (DOCOMO)
· Allow BS to declare support for either [unrestricted set], [restricted set type A], or [restricted set type B].
· BS does not need to declare short format support.
· Option 6 (Ericsson):
· Allow BS to declare its maximum supported speed as either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares its maximum supported speed as 500kph needs to test both 500kph and 350kph requirements if their configurations are different or algorithm optimization is implemented for only 500kph (i.e., no skipping), otherwise, BS tests only 500kph requirement if their configurations are same and algorithm optimizations are implemented for both 500kph and 350kph(i.e. skipping).  
· A BS that declares its maximum supported speed as 350kph, tests only 350kph requirements.

· Recommended WF
· Requires further discussion. Please start discussion already in 1st round.



Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
· Proposals
· Option 1 (ZTE, Ericsson): Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
· Option 2 (DOCOMO, CMCC): PRACH HST declaration is declared independently with PUSCH HST declaration and do not consider supported velocity.
· Option 3 (Nokia, CATT): If PRACH and PUSCH high speed declaration possibilities match, then they should be shared between PRACH and PUSCH.
· Recommended WF
· Deprioritize this issue for now.



Issue 2-2-3: High speed support implicit test passing
· Proposals
· Option 1 (Nokia, CMCC): No implicit test passing.
A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the tests for 500kph.
· Option 2 (Ericsson): A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed if the configurations are same and algorithm optimizations are implemented for both 350kph and 500kph.

· Recommended WF
· This issue depends on a common understanding of possible declaration classes.
Delay discussion until issue 2-2-1 (High speed support declaration for HST PRACH) is more advanced.



Sub-topic 2-3: Configurations to be tested
Sub-topic description:
This sub-topic deals with open issues related to the configurations that are captured in requirements and tests.

Open issues and candidate options before e-meeting:

Issue 2-3-1: TDLC300-100 propagation conditions for long preamble formats
The previous state of this discussion was captured in the RAN4#92bis and RAN4#94e WFs as:
	RAN4 #92bis
· Channel model
· AWGN 
· TDL-C fading channel, Frequency offset is 400Hz

RAN4 #94
· TDLC300-100 propagation conditions for short preamble formats and long preamble formats
· Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for short preamble formats as they are already defined in “normal mode” PRACH. Remove the cases from the simulation result summary template.
· FFS on whether not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats.



RAN4#94-e-Bis:
· Proposals
· Option 1 (ZTE, Ericsson, Nokia, Huawei): Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 2 (CATT, DOCOMO, Huawei, Samsung): Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.

· Recommended WF
· Collect companies’ views during 1st week.



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

	CMCC
	Issue 2-1-1: Organisation of high-speed train requirement sections for PRACH 350 kph in specifications
It is suggested to follow the LTE methodology, in current non-HST PRACH section, introduce a new table for high speed mode with restricted set type A, and introduce a new table for high speed mode with restricted set type B.  Prefer option 1b
Issue 2-1-2: Organisation of high-speed train requirement sections for PRACH 500 kph in specifications
It is suggested to introduce a new table for high speed mode with 15KHz SCS and introduce a new table for high speed mode with 30KHz SCS in current non-HST PRACH section. Prefer option 2.
Issue 2-2-1: High speed support declaration for HST PRACH
Similar view as option 5 that like what we did for LTE HST, it is not necessary to declare the supported velocity for PRACH. But we do not understand the wording “BS does not need to declare short format support” in option 5.  In our view, BS can declare support for either [unrestricted set], [restricted set type A], [restricted set type B], or [short format for high speed mode]. And BS need to pass all the tests based on its declaration.
Moderator:
This sentence was included to capture DCM’s Proposal 4: “For short format, no additional declaration is needed.”
Does CMCC want to support option 5, or do you want a separate option X:
”- Allow BS to declare support for either [unrestricted set], [restricted set type A], or [restricted set type B].
- Allow BS to declare support for short format for high speed mode”
?
Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
Same comments as issue 2-2-1, for PRACH, it is not necessary to declare the supported velocity for PRACH. BS can declare support for either [unrestricted set], [restricted set type A], [restricted set type B], or [short format for high speed mode]
Issue 2-2-3: High speed support implicit test passing
No implicit test passing. The physical design for restricted set type A, restricted set type B, or short format is different. And BS need to pass all the tests based on its declaration.
Nokia:
For my understanding: It seems to me that CMCC is in favour of implicit test passing for PUSCH in their response to issue 1-2-2. But for PRACH, CMCC is opposed?
I understand that PRACH has configuration and Doppler differences, while PUSCH has Doppler differences; this question is to make sure, I understood the company views correctly.

	Nokia, Nokia Shanghai Bell
	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Issue 2-1-1: Organisation of high-speed train requirement sections for PRACH 350 kph in specifications
The LTE (and the current preliminary NR) demodulation requirements section organization is inconsistent between physical channels, since PUSCH has an HST section and PRACH has not.
The readability of LTE specification is not great. 
And most importantly HST and non-HST base stations represent different product and implementation categories.
Hence, we should (at least) introduce a separate PRACH HST section in the specification.
Issue 2-1-2: Organisation of high-speed train requirement sections for PRACH 500 kph in specifications
We prefer to have separate sections for 350 and 500kph PRACH, but we can settle for at least aligning the PRACH organization with PUSCH.
Issue 2-2-1: High speed support declaration for HST PRACH
There seems to be a strong support for option 1.
In our interpretation, option 1 would allow for the following declaration and test cases:
	SCS
	Velocity
	Maximum Doppler shift PUSCH
	PRACH format
	Rest. set type
	Maximum freq. offset for PRACH
	Tested vs. declaration
(assuming both 15 and 30 kHz supported)

	
	
	
	
	
	
	350
	500
	both

	15kHz
	350km/h
	1340Hz (2.1GHz)
	Short
	-
	-
	 
	 
	 

	
	500km/h
	1740Hz (1.8Ghz)
	Short
	-
	1740Hz (1.8Ghz)
	 
	yes
	yes

	30kHz
	350km/h
	2334Hz (3.6GHz)
	Short
	-
	-
	 
	 
	 

	
	500km/h
	3334Hz (3.6GHz)
	Short
	-
	3334Hz (3.6GHz)
	 
	yes
	yes

	1.25kHz
	350km/h
	-
	Long
	A
	1340Hz (2.1GHz)
	yes
(Set A/B declared separately)
	 
	yes
(Set A/B declared separately)

	
	
	
	
	B
	2334Hz (3.6GHz)
(= 500km/h at 1.9GHz)
	yes
(Set A/B declared separately)
	 
	yes
(Set A/B declared separately)

	
	500km/h
	-
	Long
	A
	-
	 
	 
	 

	
	
	
	
	B
	-
	 
	 
	 



Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
This is not really an independent decision.
If the declarations between PUSCH and PRACH match (in name and meaning for the respective physical channel), then they should be shared, since it does not make sense to have different capabilities in one BS.
If our parallel discussions lead to differing (in name and meaning) declarations, then they cannot be shared.
Issue 2-2-3: High speed support implicit test passing
In PRACH, 350kph and 500kph requirements are defined for a different (and non-overlapping) set of preamble formats. There is no case where one could claim that a BS that passes the test cases for 500kph should implicitly also be able to pass the tests for 350kph, since other preamble formats are involved.
Issue 2-3-1: TDLC300-100 propagation conditions for long preamble formats
Long format PRACH is already tested in the TDLC300-100 FO=400Hz propagation condition. Since the frequency offset is not changed for the proposed high speed test, the demodulation performance is not impacted by the HST use case.
It does not make much sense to repeat the requirements/tests, but the additional testing load is rather small.

	CATT
	Issue 2-1-1: Organisation of high-speed train requirement sections for PRACH 350 kph in specifications
We prefer option 1. In LTE specifications, the PRACH requirements of normal mode and HST mode are organised in one section. For NR HST PRACH, there is no need to add a new section for HST and the same principle should be used by dividing into normal mode and HST mode in one section as LTE. 
More specifically, the test parameters for format 0 restricted set type A and type B can be specified in two new tables separately owing to the different test parameters. Regarding the tables for PRACH minimum requirements of format 0, considering different frequency offsets between HST mode and normal, it is also necessary to introduce new tables for type A and type B separately.
Issue 2-1-2: Organisation of high-speed train requirement sections for PRACH 500 kph in specifications
We prefer option 2. For the short sequence format, the organisation can be aligned with the format 0. New tables per SCS for short sequence format requirements can be introduced in the current section for nor-HST
Issue 2-2-1: High speed support declaration for HST PRACH
We prefer option 1. For the high speed support declaration, PRACH should be consistent with PUSCH.
Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
We prefer option 3. PRACH and PUSCH should be aligned for high speed support declaration.
Issue 2-3-1: TDLC300-100 propagation conditions for long preamble formats
We prefer option 2. Considering the different test parameters for long sequence format between HST mode and normal mode, it is on demand to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirement for long sequence format.

	Ericsson
	Issue 2-1-1: Organisation of high-speed train requirement sections for PRACH 350 kph in specifications
We prefer to separate all HST requirements from non-HST part, and all the structures (HST PUSCH, PRACH, UL TA) would be the same. Otherwise, it will be inconsistency. Similar to agreed 350kph PUSCH structure, a new 350kph PRACH section is needed. For different restricted set type, different tables are clearer. 
Agree with Option 2.
Issue 2-1-2: Organisation of high-speed train requirement sections for PRACH 500 kph in specifications
Similar consideration as 350kph, 500kph PRACH can use the same section as 350kph and add new tables for 500kph requirements.
Agree with Option 3.
Issue 2-2-1: High speed support declaration for HST PRACH
As we mentioned in HST PUSCH, we think 350kph PRACH implicit test can’t be skipped because of different PRACH format for 350kph and 500kph. Since whether a BS can pass 350kph with long format or not is unknown if this test is skipped. Furthermore, if short format for 350kph will be introduced in the future, then 350kph PRACH implicit test might be skipped by then if the algorithm optimization is implemented for both 350kph and 500kph.  
We also suggest adding a phrase “the maximum supported speed” before the speed values with emphasising the algorithm optimization issue. We propose Option 6.
Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
We also think the phrase “Maximum supported speed” is useful. Agree with Option 1.
Issue 2-2-3: High speed support implicit test passing
We think we might need to consider the possibility of short format for 350kph will be introduced in the future. In that case, the implicit test passing might be accepted. So a precondition should be added, such as “if the PRACH formats implemented for 350kmph and for 500kmph are not the same”.  
We propose Option 2.
Issue 2-3-1: TDLC300-100 propagation conditions for long preamble formats
We just need company declare at first about the relationship between fading channel and HST deployment scenario. Besides, we think the performance difference between HST long format and non-HST long format is not quite big, so it seems not need to introduce fading channel for long preamble formats.
Agree with Option 1 if there is no company explain why the fading channel is related to HST deployment scenario. 

	ZTE
	Issue 2-1-1: Option 2 and 4 are ok for us, to add new section with new table(s) for long format  restricted set type A and B.
Issue 2-1-2: Option 5 for the sake of simplicity and readability of specs
Issue 2-2-1: Option 4. 
Issue 2-2-2: Option 1
Issue 2-2-3: hold until consensus on Issue 2-2-1
Issue 2-3-1: Option 1. 

	NTT DOCOMO
	Issue 2-1-1: We prefer Option 1b. We should follow the LTE approach.
Issue 2-1-2: We prefer Option 1b. PRACH short format can be used for both 350km/h and 500km/h HST scenarios, so the velocity should not be limited to only 500km/h.
Issue 2-2-1: We prefer Option 5. We should follow RAN1/2 parameters. For PRACH, restricted set can be configured by higher layer parameter restrictedSetConfig. In addition, any PRACH formats can be used for both 350km/h and 500km/h HST scenarios, so the applicability rule should not depend on the supported velocity. 
Issue 2-2-2: We prefer Option 2. PRACH declarations should be independent of PUSCH. There is a use case to use PRACH format 0 with restricted set type B for 500km/h scenario (15kHz SCS for PUSCH). In such a case, which one should be declared if Option 1 is adopted?
Issue 2-3-1: We prefer Option 2. Even if PRACH for normal mode is tested under fading channel, the performance for PRACH with restricted set under fading channel cannot be verified. We are not sure why the performance of PRACH with restricted set can be confirmed by testing PRACH with unrestricted set.


	Samsung
	Issue 2-1-1
We are fine with option1a, which is more clear than our proposal 
Issue 2-1-2
We are fine with option1a 
With 500kph, as agreed, there is no extra requirement for PRACH format 0, only using short format. As the short format, there is no restricted set limitation for Ncs configuration. Meanwhile, there is no change with test parameter and metric. Therefore, we prefer to introduce the requirement of HST PRACH into the same section for non-HST, and add the related requirement into existing table for requirement with short format.
Generally, it is align with LTE
We are also fine with option2
Issue 2-2-1
We prefer option1 
With regarding the applicability rule for HST PRACH, as agreed, only define requirement of long format with requirement under 350kph, only define requirement of short format with requirement under 500kph. As for long format, both requirement with restricted set type A and type B are introduced. With different restricted set, the detection algorithm can be adjusted, such as the number of detection window. While there is no Ncs restriction limitation for short format. Therefore, it is needed to verify the BS processing algorithm for both long format and short format. We propose that BS is allowed to declare to support for either 350kph, or 500kph, or both, and to test requirements accordingly. A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
Issue 2-2-2
We prefer to deprioritize and further discussion 
Issue 2-2-3
We prefer to deprioritize and further discussion 
Issue 2-3-1
We slightly prefer option 2, to ensure test coverage with aligning LTE



	Huawei
	Issue 2-1-1: We think it is not that much necessary to fully follow the structure of PUSCH. As for PUSCH, the reason why HST part can be a new section is that other sections of requirements are individual for specific purpose. For example:
[image: ]
While in PRACH, content for requirements are gathered into one section like 8.4.2 or 8.4.2.2:
[image: ]
Perhaps the reason for that is the limited types of requirement for PRACH. Thus, simple changes for simple requirements seems more reasonable. If we agree to introduce new section for HST requirements, then the title and/or content of other sections have to be changed as well, like 8.4.2 PRACH detection requirements for normal mode or 8.4.2.2 Minimum requirements for normal mode.
Issue 2-1-2: We think that at least we are not expecting to add new sections for 500km/h, so what we are proposing is that whether new sections for PRACH HST or not, adding new tables into new/current non-HST PRACH section for short format requirements. 
By the way, we think that we can re-organize the proposals and options for subtopic 2-1 to make it clearer, like:
· Issue 2-1-1 Organization for PRACH HST
Option 1: New sections
Option 2: Current non-HST PRACH section
· Issue 2-1-2: Way of introducing requirements for 350km/h
Option x: …
· Issue 2-1-3: Way of introducing requirements for 500km/h
Option y: …
Moderator: We tried this alternative split in the first round of the last e-meeting, unfortunately companies saw cross dependencies between certain options and the issues of section and how to use tables, so they two steps needed to be unified per option.
Maybe we can return to a separation in the proposed WF for the second round.
Issue 2-2-1: High speed support declaration for HST PRACH
Option 1 and Option 4 are fine for us. For our understanding, a BS declaring to only support 350 kph does not need to test short sequences. A BS declaring to only support 500 kph does not need to test long sequences. RAN4 cannot constrain BS supporting 500km/h with short sequence to additionally support long sequence format 0 just to support lower speed 350km/h.
The difference between Option 1 and Option 2 is the relation of 500km/h cases and 350km/h cases. Option 1 regards 500km/h cases separate from 350km/h case while Option 2 regards 500km/h cases as higher requirements for 350km/h cases. For Option 3, it is unclear what relation between 500km/h cases and 350km/h cases is.
Issue 2-2-2: Re-use of high speed support declaration for HST PRACH
We think Issue 2-2-1 need to be discussed firstly.
Issue 2-2-3: High speed support implicit test passing
We think Issue 2-2-1 and Issue 2-2-3 is the same issue and no need to discussion this issue. Option 1 in Issue 2-2-1 means Option 1 in Issue 2-2-3.
Issue 2-3-1: TDLC300-100 propagation conditions for long preamble formats
Both Option 1 and Option 2 are Ok for us.


 
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
	Company A

	
	Company B

	
	

	R4-2003688
(Huawei, HiSilicon)
	Nokia:
We assume that the section organization agreements from this meeting will be captured, once a compromise is reached. The current draftCR is not aligned with our company’s view.

	
	Ericsson: 
1. A Typo in the line above Table 8.4.2.1-1. “table 8.4.2.2-4 and 8.4.2.2-7” should be “table 8.4.2.2-4 to 8.4.2.2-7”.
The structure should be aligned with the decision of this meeting.

	
	

	R4-2003689
(Huawei, HiSilicon)
	Nokia:
We assume that the section organization agreements from this meeting will be captured, once a compromise is reached. The current draftCR is not aligned with our company’s view.

	
	Ericsson: 
1. A Typo in the line above Table 8.4.2.1-1. “table 8.4.2.2-4 and 8.4.2.2-7” should be “table 8.4.2.2-4 to 8.4.2.2-7”.
The structure should be aligned with the decision of this meeting.

	
	

	R4-2003690
(Huawei, HiSilicon)
	Nokia:
We assume that the section organization agreements from this meeting will be captured, once a compromise is reached. The current draftCR is not aligned with our company’s view.

	
	Ericsson: 
1. A Typo in the line above Table 8.4.2.1-1. “table 8.4.2.2-4 and 8.4.2.2-7” should be “table 8.4.2.2-4 to 8.4.2.2-7”.
The structure should be aligned with the decision of this meeting.

	
	




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: Specification text
	Tentative agreements:
· (NEW) Table organization of high-speed train requirement sections for PRACH 350kph in specifications
· Add new table for long format restricted set type A.
Add new table for long format restricted set type B.

Candidate options:
· (NEW) Section organization of high-speed train requirements for PRACH in specifications
· Option 1: New section for requirements specified with frequency offset >=625Hz.
Example: “8.4.X PRACH False alarm probability for high speed train”.
· Option 2: Re-use of current non-HST section.
· (NEW) Table organization of high-speed train requirement sections for PRACH 500kph in specifications
· Option 1: Re-use tables short format and add high speed requirements.
· Option 2: Add new tables (per SCS) of short format high speed requirements.
· Option 3: Merge 500kph into 350kph tables (per SCS) of short format high speed requirements.

Recommendations for 2nd round:
· (NEW) Section organization of high-speed train requirements for PRACH in specifications
· Candidate options can be discussed in online meeting. High Priority.
· (NEW) Table organization of high-speed train requirement sections for PRACH 350kph in specifications
· Tentative agreement is agreeable.
· (NEW) Table organization of high-speed train requirement sections for PRACH 500kph in specifications
· Candidate options can be discussed in online meeting. High Priority.


	Sub-topic 2-2: Applicability rules and declarations
	Tentative agreements:
· None

Candidate options:
· (NEW) High speed support declaration for HST PRACH - speed or feature based
· Option 1: Declaration by speed, i.e., [350kph], [500kph], [350&500 HST] (if applicable), and [no HST/default/no declaration] (if applicable).
· Option 2: Declaration by restricted set, i.e., [unrestricted set], [restricted set type A], or [restricted set type B].
BS does not need to declare short format support.
· (NEW) High speed support declaration for HST PRACH - speed categories
If declaration is based on speed:
· Option 1: 
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
Which tests need to be passed, if 500kph is declared, is discussed separately under “High speed implicit test passing”
· Option 2:
Declare category of supported design target speed(s). This can be 350 or 500 or 350&500kph (or no HST support). 
Only the corresponding requirements are tested.
· High speed support implicit test passing
· Option 1: No implicit test passing.
A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the tests for 500kph.
· Option 2: Allow implicit test passing.
A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed.
· Option 3: A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed if the configurations are same and algorithm optimizations are implemented for both 350kph and 500kph
· Re-use of high speed support declaration for HST PRACH
· Option 1: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
· Option 2: PRACH HST declaration is declared independently with PUSCH HST declaration and do not consider supported velocity.
· Option 3: If PRACH and PUSCH high speed declaration possibilities match, then they should be shared between PRACH and PUSCH.

Recommendations for 2nd round:
· (NEW) High speed support declaration for HST PRACH - speed or feature based
· Candidate options can be discussed in online meeting. High Priority.
· (NEW) High speed support declaration for HST PRACH - speed categories
· Candidate options to be discussed by email in second round.
· High speed support implicit test passing
· Candidate options to be discussed by email in second round.
· Re-use of high speed support declaration for HST PRACH
· Candidate options to be discussed by email in second round.


	Sub-topic 2-3: Configurations to be tested
	Tentative agreements:
· None

Candidate options:
· TDLC300-100 propagation conditions for long preamble formats
· Option 1: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 2: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.

Recommendations for 2nd round:
· TDLC300-100 propagation conditions for long preamble formats
· Candidate options to be discussed by email in second round.




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

	#1
	WF on Rel-16 NR HST PRACH BS demodulation requirements
	Huawei, HiSilicon




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

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

	R4-2003688
	Changes required to capture discussions.
To be revised.

	R4-2003689
	Changes required to capture discussions.
To be revised.

	R4-2003690
	Changes required to capture discussions.
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”






Topic #3: UL timing adjustment requirements (6.17.2.2.3)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This section contains T-docs with corresponding proposals and observations submitted to the agenda item “6.17.2.2.3 UL timing adjustment requirements”, as well as, any UL timing adjustment requirement related observations and proposals submitted to other agenda items.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

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

	R4-2002962 (old)
R4-2004910 (new)
	Samsung
	Applicability rule of HST BS demodulation requirement
Proposal 5: With regarding the applicability rule of UL TA requirement, allowing BS to declare to support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.

	R4-2003306
	CATT
	Discussion on high speed support declaration for NR HST
Proposal 3: Option 1 for HST PUSCH UL TA high speed support declaration.

	R4-2003444
	Ericsson
	Issue 5: High speed support declaration for UL TA
Proposal 3: Agree Option 1 for Issue 3, Option 1 for Issue 4 and Option 1 for Issue 5.
Issue 6: Relationship between TDD and FDD requirements
Proposal 4: Agreed Option 1 for Issue 6.

	R4-2003479
	CMCC
	Discussion on BS demodulation for NR HST
Proposal 2: for UL timing adjustment, it is proposed to specify requirements for scenario X and scenario Z.

	R4-2003958
	ZTE Corporation
	Declaring support of two speeds and testing
Proposal 4: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
Proposal 5: Only requirements corresponding to the declared maximum supported speed should be tested.
Test metric for UL TA
Proposal 7: Keep test metric for UL TA as it is now.

	R4-2003714
	Huawei, HiSilicon
	High speed support declaration - UL TA
Proposal 3: RAN 4 should firstly discuss whether any other scenario can be defined before discussion about high speed support declaration for HST UL TA.
Proposal 4: For high speed support declaration for HST UL:
-	If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X
-	Option 2 can be applied if performance requirement for scenario Z is defined.
Relationship between TDD and FDD requirements
Proposal 5: Adopt Option 1, i.e. same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Test metric for UL TA
Proposal 7: For UL TA, keep SNR@70% of maximum throughput test metric for the moving UE.

	[bookmark: _Hlk38016567]R4-2002964 (old)
R4-2004912 (new)
	Samsung
	Other Scenarios
Proposal 1:  The timing difference between moving UE and stationary UE should be scaled with SCS as
15KHz SCS:   A= 10us, Δω =0.04 s-1 for Scenario X, A= 10us, Δω =0.18 s-1 for Scenario Z
30KHz SCS:   A=5us, Δω =0.08 s-1 for Scenario X, A= 5us, Δω =0.36 s-1 for Scenario Z
Proposal 2:  If agreed to introduce other scenarios for UL timing adjustment requirement, scenario X is preferred.
Test applicability
Proposal 3:  If both 350kph and 500kph are agreed for UL timing adjustment performance requirement, allowing BS to declare support for either 350kph, or 500kph, only need to test one of them.

	R4-2003268
	CATT
	Test metric
Proposal 1: Choose Option 1: SNR@70% of maximum throughput for the moving UE.
l0 with PUSCH mapping type B
Proposal 2: l0 = 0 for PUSCH mapping type B with DMRS 1+1+1.

	R4-2003307
	CATT
	Discussion on relationship between TDD and FDD requirements for NR HST (submitted to AI 6.17.2.2.3)
Proposal 1: Option 1: same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Proposal 2: Remove the FDD and TDD columns for PUSCH transmission and change SRS transmission with enabled or disabled for all cases.

	R4-2003448
	Ericsson
	NR PUSCH UL timing adjustment simulation results for 95% of maximum throughput test metric
Observation 1: Performance requirements at 70% of maximum throughput may not be able to achieve the intention of testing UL TA performance for scenario Y.
Observation 2: Satisfactory performance could be achieved at the 95% of maximum throughput with the agreed configuration. From Ericsson’s perspective, we are okay to set the performance requirements of the current UL test case (i.e. scenario Y) based on 95% of maximum throughput. However, the 95% of maximum throughput test metric should be evaluated and decided on a case-by-case basis.

	R4-2003630
	NTT DOCOMO, INC.
	Scenario for UL timing adjustment
Proposal 1: Introduce UL timing adjustment requirements under scenario X.
Proposal 2: Introduce UL timing adjustment requirements under scenario Z.
Channel bandwidth
Proposal 3: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios.

	R4-2003895
	Nokia, Nokia Shanghai Bell
	High speed support declaration for HST UL TA.
Observation 1: A BS can be built with only 500kph in mind, but the algorithmic optimizations have a negative impact on 350kph case (when compared to a BS optimized for 350kph only). Building a BS that works at 500kph without sacrificing performance at 350kph requires effort, and it should be visible to operators with a distinction in RAN4.
Proposal 1: RAN4 to allow declaration of support in three classes: 350/500/350&500kph. A BS that only declares to support 500kph is not tested against 350kph requirements. A BS that declares to support 350&500kph is test against both 350kph and 500kph requirements.
Proposal 2: If UL TA and PUSCH high speed declaration possibilities match, then they should be shared between UL TA and PUSCH
Test metric.
Observation 2: Synthetic UL TA implementation errors are not detected with 70% TPUT requirements. A value of >90% is required.
Proposal 3: RAN4 to consider changing the test metric to SNR@95% of maximum throughput for the moving UE.
High speed support implicit test passing.
Observation 3: In the case of UL TA with its very insensitive performance metric and quite generous implementation margins, the impact of 500kph optimization on 350kph performance, is expected to be negligible. We do not have a preference on requiring testing 350kph requirements for a BS that has successfully passed 500kph tests.
Relationship between TDD and FDD requirements.
Proposal 4: RAN4 to agree that that the same requirements are applicable for FDD and TDD. The Parameter tables are to show SRS mapping for FDD and TDD separately.
Further scenarios (in addition to “scenario Y”).
Proposal 5: RAN4 to consider introducing and testing the 500kph UL TA scenario “Z”, with the following parameters: Channel model: Stationary UE: AWGN, Moving UE: AWGN. UE speed: 500 km/h. A: 15 kHz: 10 us, 30 kHz: 5 us, delta_omega: 15 kHz: 0.18 s-1, 30 kHz: 0.36 s-1.
Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
Observation 4: The approach of LTE (mixing of 120kph and 350kph scenarios in one table in the same section) is seen as confusing and unhelpful in achieving our goal of a clean separation of 350kph capable BS from 500kph capable BSs, via manufacturer declaration.
Proposal 6: Assuming BSs can declare support for 350kph and 500kph independently, as well as, having two speed categories for UL TA requirements, we propose to have a next section for UL TA 500kph requirements.
Proposal 7: Assuming BSs can declare support for 350kph and 500kph independently and having more than two speed categories for UL TA requirements, we propose to have one high speed UL TA section, with differing tables for each speed category.

	R4-2002960 (old)
R4-2004908 (new)
	Samsung
	draft CR on UL timing adjustment conducted performance requirement for TS 38.141-1

	R4-2002961 (old)
R4-2004909 (new)
	Samsung
	draft CR on FRC and moving progagation condition for UL timing adjustment for TS 38.141-1

	R4-2003271
	CATT
	Draft CR for TS 38.141-2: introduction of NR PUSCH UL timing adjustment

	R4-2003272
	CATT
	Draft CR for TS 38.141-2: appendix for NR PUSCH UL timing adjustment

	R4-2003957
	ZTE Wistron Telecom AB
	draftCR for 38.104: Radiated performance requirements for UL timing adjustment

	R4-2003269
	CATT
	Simulation results for NR PUSCH UL timing



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 3-1: Specification text
Sub-topic description:
The question of how to capture the new HST 350kph and HST 500kph requirements in the specifications has been intensely discussed at previous meetings. In this meeting the question will be treated for each physical channel separately, as the general approach was unsuccessful before.
Additionally, other specification text related issues are grouped within this sub-topic.

Open issues and candidate options before e-meeting:

Issue 3-1-1: Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
Previous state of discussion after RAN4#94e:
	· Organisation of high-speed train requirement sections for UL TA in specifications
· New section for UL TA
· Currently only scenario Y with UE speed 350kph. 
Hence no question for which table to used.



· Proposals 
· Option 1 (Nokia): If BSs can declare support for 350kph and 500kph independently and the specification has two speed categories for UL TA requirements, have a new section for UL TA 500kph requirements.
· Option 2 (Nokia, CATT, Ericsson, DoCoMo, Samsung): If BSs can declare support for 350kph and 500kph independently and the specification has more than two speed categories for UL TA requirements, have one high speed UL TA section, with differing tables for each speed category.
· Option 3 (ZTE): BS only need to declare support of either 350km/h or 500km/h. Declaring support of 500km/h naturally implies of support of 350km/h.
· Option 4 (Huawei): All scenario is in the same new section and use the same table for UL TA.

· Recommended WF
· Collect companies’ views during 1st week. 
Lowest priority among the 3 topics.



Sub-topic 3-2: Applicability rules and declarations
Sub-topic description:
In this sub-topic we discuss all topics that have an impact on which requirements need to be tested (and passed) in order to declare compliance.

Open issues and candidate options before e-meeting:

[bookmark: _Hlk38016589]Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
Previous state of discussion after RAN4#94e:
	· High speed support declaration for UL TA
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to test scenarios with 350kph. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph, and passes the tests for scenarios with 500kph, can also consider the tests for scenarios with 350kph as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test scenarios with both 350kph and 500kph (i.e., no skipping).
· Other options not precluded.



RAN4#94-e-Bis:
· Proposals
· Option 1 (CATT, Samsung, Nokia, DoCoMo): If 500kph UL TA scenarios are defined,
· Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
· This results in four declarations classes: [no HST/default/no declaration], [350 HST], [500 HST], [350&500 HST].
· A BS that only declares to support 500kph is not tested against 350kph requirements.
· A BS that declares to support 350&500kph is tested against both 350kph and 500kph requirements.
· Option 2 (Huawei, Samsung, CMCC): If 500kph UL TA scenarios are defined,
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph).
· Option 3 (): If 500kph UL TA scenarios are defined,
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph needs to test both 500kph and 350kph (i.e., no skipping).
· Option 4 (ZTE): If 500kph UL TA scenarios are defined,
· Allow BS to declare support for either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares to support 500kph, tests only 500kph requirements
· A BS that declares to support 350kph, tests only 350kph requirements
· [bookmark: _Hlk38376135]Option 5 (Ericsson): If 500kph UL TA scenarios are defined,
· Allow BS to declare its maximum supported speed as either 350kph, or 500kph, but not both.
· This results in three declarations classes: [no HST/default/no declaration], [350 HST], [500 HST].
· A BS that declares its maximum supported speed as 500kph needs to test both 500kph and 350kph requirements if their configurations are different or algorithm optimizations is implemented only for 500kph (i.e., no skipping), otherwise, BS tests only 500kph requirement if their configurations are the same and algorithm optimizations are implemented for both 350kph and 500kph (i.e. skipping).   
· A BS that declares its maximum supported speed as 350kph, tests only 350kph requirements

· Recommended WF
· Collect companies’ views during 1st week. Lowest priority among the 3 topics.



Issue 3-2-2: High speed support declaration and applicability for 120kph HST UL TA
· Proposals
· Option 1 (Huawei): If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X.
· Option 2 (CMCC, Nokia, CATT, Ericsson): BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare [no HST/default/no declaration], scenario X is considered. 
· Option 3 (DCM): No declaration for scenario X is needed. (Same approach as LTE)
· Recommended WF
· Do not discuss, until decision on issue 3-3-2 (New scenarios) has been reached.



Issue 3-2-3: Re-use of high speed support declaration for HST UL TA
· Proposals
· Option 1 (ZTE, Ericsson): Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
· Option 3 (DCM, Nokia, CATT): If UL TA and PUSCH high speed declaration possibilities match, then they should be shared between PUSCH UL TA and PUSCH HST.
· Recommended WF
· Deprioritize until the declaration options understanding has been aligned.



Issue 3-2-4: Relationship between TDD and FDD requirements
State of the discussion after last meeting:
	· Relationship between TDD and FDD requirements
Discuss in next meeting.
· Option 1: Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.
· Option 2: Both FDD and TDD simulated. Decision of same requirements or different requirements applicable for FDD and TDD taken after simulation.
Parameter tables show SRS mapping for FDD and TDD separately.



RAN4#94-e-Bis:
· Proposals
· Option 1 (Huawei, Ericsson, Nokia, CATT, ZTE, Samsung, Huawei): Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.
· Option 2 (CATT, Ericsson, Huawei): Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Remove the FDD and TDD columns for PUSCH transmission and change SRS transmission with enabled or disabled for all cases.

· Recommended WF
· Collect companies’ views during 1st week.



Sub-topic 3-3: Configurations to be tested
Sub-topic description:
This sub-topic deals with open issues related to the configurations that are captured in requirements and tests.

Open issues and candidate options before e-meeting:

Issue 3-3-1: Test metric
· Proposals
· Option 1 (CATT, Huawei, ZTE, Ericsson, Samsung): Keep previous agreement. 70%TPUT only.
· Option 2 (Nokia): Use SNR@95% of maximum throughput for the moving UE.

· Recommended WF
· Keep previous agreement. Use 70%TPUT only.



Issue 3-3-2: New scenarios
Previous state of discussion in RAN4#92bis WF
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

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

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal

	A
	10 µs

	Δω
	0.04 s-1
	0.13 s-1
	0.18 s-1



RAN4#94-e-Bis:
· Proposals
· Option 1 (Nokia, Ericsson, ZTE, Huawei): Specify the 500kph UL TA scenario “Z”, with the following parameters: 
Channel model: Stationary UE: AWGN, Moving UE: AWGN. UE speed: 500 km/h. A: 15 kHz: 10 us, 30 kHz: 5 us, delta_omega: 15 kHz: 0.18 s-1, 30 kHz: 0.36 s-1.
· Option 2 (CMCC, DOCOMO): Specify requirements for scenario X and scenario Z.
· Option 3 (Samsung): If agreed to introduce other scenarios for UL timing adjustment requirement, scenario X is preferred.
· Option 4 (Samsung): If Scenario X is introduced (but not scenario Z), scale A and Δω as follows:
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1;
· Option 5 (Samsung): If Scenario Z is introduced (but not scenario X), scale A and Δω as follows:
15KHz SCS:   A= 10us, Δω =0.18 s-1; 30KHz SCS:  A= 5us, Δω =0.36 s-1;
· Option 6 (CMCC, CATT): Specify requirements for scenario X and scenario Z, with the applicability rule proposed in issue 3-2-2:
BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare supporting of 500km/h，only scenario Z is considered. If BS declare supporting of 350km/h，only scenario Y is considered. If BS declare [no HST/default/no declaration], scenario X is considered.

· Recommended WF
· Collect companies’ views during 1st week.



Issue 3-3-3: Additional SCS/CBW combinations
Previous state of discussion in RAN4#92bis WF:
	PUSCH
[…]
· CBW for CP-OFDM
· Focus on 10MHz CBW/15KHz SCS, 40MHz CBW/30KHz SCS
· Start to work on 5MHz CBW/15KHz SCS, 10Mhz CBW/30KHz SCS after March, 2020
· Similar applicability rule of channel bandwidths as existing PUSCH performance requirements will be used for HST
[…]
UL timing adjustment
[…]



RAN4#94-e-Bis:
· Proposals
· Option 1 (DOCOMO, Ericsson): Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios
· Option 2 (Nokia, Ericsson, ZTE, Samsung, Huawei): No additional SCS/CBW combinations are required for UL TA requirements.
· Recommended WF
· Collect companies’ views during 1st week.



Issue 3-3-4: l0 with PUSCH mapping type B
· Proposals
· Option 1 (CATT): l0 = 0 for PUSCH mapping type B with DMRS 1+1+1.
· Recommended WF
· Agree. 
Not required to be formally approved, as type B always has DM-RS in the first OFDM symbol of the TDRA.
TS 38.211 6.4.1.1.3: “[…] for PUSCH mapping type B: […] l0=0”.



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

	CMCC
	Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
 Option 2
Issue 3-2-2: High speed support declaration and applicability for 120kph HST UL TA
[bookmark: _Hlk38310255]BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare [no HST/default/no declaration], scenario X is considered.
Issue 3-3-2: New scenarios
Option 2. Even though there is no Doppler shift consideration in UL TA scenario, but the variation of timing offset is changed according to the velocity. 
To solve companies’ concern on the number of tests, applicability rule can be considered. BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare supporting of 500km/h，only scenario Z is considered. If BS declare supporting of 350km/h，only scenario Y is considered. If BS declare [no HST/default/no declaration], scenario X is considered.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
Our view in this issue is not as strong as our proposals make them seem.
Assuming there are only three scenarios in UL TA (120kph, 350kph, and 500kph), then we would be fine with collecting all three scenarios in the same UL TA section.
Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
In our interpretation, option 1 would allow for the following declaration and test cases, which seems reasonable to us. 
	SCS
	Velocity
	Scenario
	Tested vs. declaration
(assuming both 15 and 30 kHz declared supported)

	
	
	
	none
	350
	500
	350&500

	15kHz
	120km/h
	Scenario X
	yes
	yes
	yes
	yes

	
	350km/h
	Scenario Y
	
	yes
	
	yes

	
	500km/h
	Scenario Z
	
	
	yes
	yes

	30kHz
	120km/h
	Scenario X
	yes
	yes
	yes
	yes

	
	350km/h
	Scenario Y
	
	yes
	
	yes

	
	500km/h
	Scenario Z
	
	
	yes
	yes


A BS that supports 500kph might have been algorithmically optimized differently from a BS that only supports 350kph. Hence a 500kph-BS will conceivably have a worse SNR performance in the 350kph case than a “350kph only” BS. Such declarations can be seen as more of a different deployment scenario, than simply a speed limit.
Thus it makes sense to not allow implicit test passing. A BS claiming to support 350kph must test all the requirements of 350kph, even if it has passed the same configuration in 500kph.
Issue 3-2-2: High speed support declaration and applicability for 120kph HST UL TA
Our company view for issue 3-2-1, also informs our preference for option 2 here.
Issue 3-2-3: Re-use of high speed support declaration for HST UL TA
This is not really an independent decision.
If the declarations between PUSCH and UL TA match (in name and meaning for the respective physical channel), then they should be shared, since it does not make sense to have different capabilities in one BS.
If our parallel discussions lead to differing (in name and meaning) declarations, then they cannot be shared.
Issue 3-2-4: Relationship between TDD and FDD requirements
Option 1 seems to be the majority preference. We are also open to completely leave the SRS configuration open to test implementation.
Issue 3-3-1: Test metric
As can be seen from the simulation results provided by other companies in the last meeting, the 70%TPUT metric is not even sensitive enough to make out difference between completely different configuration and PUSCH mapping types. 
From our studies, a value of >90% is required to have a meaningful UL TA minimum performance requirement.
However, we will not force this issue and follow the majority. But currently this test does not test performance.
Issue 3-3-2: New scenarios
It seems that all companies agree on the scaling of the parameters.
The main open issue seems to be the inclusion of scenario X. Until now we don’t see a voice against scenario Z.
We prefer to not include scenario X, as we don’t see it as posing a meaningful requirement on performance (see our view on 3-3-1). A BS could not be sold, if it wouldn’t support TA commands.
Issue 3-3-3: Additional SCS/CBW combinations
AS before, due to the low sensitivity of the UL TA requirements, we don’t see a need for and don’t expect any performance difference for the additional SCS/CBW combinations proposed.
We don’t see a way the CBW could impact the implementation of the FFT window shift, hence we would rather not specify unneeded requirements.
Please capture the following option for Nokia: “No additional SCS/CBW combinations are required for UL TA requirements.”
Issue 3-3-4: l0 with PUSCH mapping type B
We agree with the proposed WF.

	CATT
	Issue 3-1-1: Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
Prefer option 2.
Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
Prefer option 1. To align with PUSCH and PRACH
Issue 3-2-2: High speed support declaration and applicability for 120kph HST UL TA
Prefer option 2. 
Issue 3-2-3: Re-use of high speed support declaration for HST UL TA
Prefer option 2. UL TA should be aligned with PUSCH and PRACH from the perspective of practical implementation.
Issue 3-2-4: Relationship between TDD and FDD requirements
We are OK with option 1. It is clarified to remove both FDD and TDD columns for PUSCH transmission and change SRS transmission with “enabled or disable” for simulation delivery in simulation template.
Issue 3-3-1: Test metric
Prefer option 1. Compared with 70% TP test metric, 95% TP test metric can more clearly reflect the UL TA implementation errors.  But the gain of 95% TP test metric relative to 70% TP test metric is less than 1dB.
Issue 3-3-2: New scenarios
Prefer option 6.
Issue 3-3-4: l0 with PUSCH mapping type B
The proposal WF seems to be consensus.

	Ericsson
	Issue 3-1-1: Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
Similar thinking as PUSCH and PRACH discussion, a separate section for HST UL TA and different tables for different speed category is preferred. 
Agree with Option 2. 
Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
Similar discussion as PUSCH and PRACH, if scenario Z is introduced for 500kph, then the configuration is the same for 350kph and 500kph. Regarding the algorithm optimization, we think the BS declare its maximum supported speed is 500kph UL TA with scenario Z might not need to test 350kph UL TA with scenario Y if the algorithm optimizations are implemented for both 350kph and 500kph. 
Also suggest adding phrase “the maximum supported speed” before the speed value in declaration. So we propose Option 5.
Issue 3-2-2: High speed support declaration and applicability for 120kph HST UL TA
We think 120kph is not quite related to HST scenario since the speed is not very high, similar as ETU? 
Moderator: Does this mean agreement to option 2, since non-HST/default would be scenario X?
Ericsson: Yes, we are OK with Option 2, thanks.
Issue 3-2-3: Re-use of high speed support declaration for HST UL TA
Agree with Option 1.
Issue 3-2-4: Relationship between TDD and FDD requirements
We are OK with 2 options. 
Issue 3-3-1: Test metric
Keep the previous agreement. Agree with Option 1.
Issue 3-3-2: New scenarios
We think scenario X is not quite related to HST scenario since the low velocity. Scenario Z is preferred. 
Issue 3-3-3: Additional SCS/CBW combinations
As mentioned in PUSCH part, we are Ok for 2 options.  
Issue 3-3-4: l0 with PUSCH mapping type B
Agree with recommended WF.

	ZTE
	Issue 3-1-1: BS only need to declare support of either 350km/h or 500km/h. Declaring support of 500km/h naturally implies of support of 350km/h
Issue 3-2-1:  Option 4 aligned with our preference on Issue 3-1-1
Issue 3-2-2: hold until Issue 3-3-2
Issue 3-2-3: Option 1. BS only need to declare support of either 350km/h or 500km/h. Declaring support of 500km/h naturally implies of support of 350km/h
Issue 3-2-4: Option 1.
Issue 3-3-1: Option 1. Keep previous agreements.
Issue 3-3-2: Option 1 is ok to us.
Issue 3-3-3: Option 2
Issue 3-3-4: No needed since DMRS position for type B is clear.


	NTT DOCOMO
	Issue 3-1-1: We prefer the common section for 350km/h and 500km/h UL TA. 
Issue 3-2-1: We prefer Option 1.
Issue 3-2-2: No declaration for scenario X is needed. In LTE, the requirement is not optional. The same approach as LTE can be used for NR. Please double check LTE specification.
Issue 3-2-3: We prefer the common declaration for PUSCH HST and PUSCH UL TA since scenario Y and Z are based on HST scenarios. We propose the following option. 
 Option 3 (DCM): If UL TA and PUSCH high speed declaration possibilities match, then they should be shared between PUSCH UL TA and PUSCH HST.
Moderator: Sorry for the copy paste error, option 3 was the intended form.
Issue 3-3-3: The test coverage of channel bandwidth should be aligned with PUSCH HST. It was already agreed to define PUSCH HST for 5MHz/15kHz SCS and 10MHz/30kHz SCS in RAN4#92bis. In addition, if Option 1 is not adopted, RAN4 does not allow BS to support channel bandwidth less than 10MHz for 15k SCS or 40MHz for 30k SCS. Such a limitation should be avoided.

	Samsung
	Issue 3-1-1
We prefer option2 
With regarding the applicability rule for UL TA requirement, the test purpose is to verify the BS receiver processing arability with variation of timing offset. Based on the definition of timing offset, different velocity can only impact the gradient of variation, while there is no impact on the range of maximum timing offset. While for other test meters, most likely, it will be reused from existed requirement for scenario Y
Issue 3-2-1
We prefer option2 
With regarding the applicability rule for UL TA requirement, the test purpose is to verify the BS receiver processing arability with variation of timing offset. Based on the definition of timing offset, different velocity can only impact the gradient of variation, while there is no impact on the range of maximum timing offset. Different of HST PUSCH, the velocity will decide the value of maximum Doppler.  BS can apply the different receiver algorithm to estimate the frequency offset. As agreed, there is no Doppler shift consideration in UL TA scenario. In that sense, we propose that allowing BS to declare to support for either 350kph, or 500kph, or both, while a BS can declare to only pass one of them, either 350kph or 500kph, no need to test both.
Issue 3-2-2
We are fine to hold this discussion 

Issue 3-2-3
We are fine to hold this discussion

Issue 3-2-4
We prefer option 1

Issue 3-3-1
We prefer option 1 to previous agreement. Use 70%TPUT only. Which is align with LTE
Issue 3-3-2
We are fine only option 4 or option 5, 
Regarding with scenario Z with 500kph, as agreed, there is no Doppler shift consideration in UL TA scenario. With larger velocity, only the variation of timing offset is changed without impact on the range of maximum timing offset. Meanwhile, there is also no requirement with UL timing for LTE Rel-16 HST with 500km/h. In that sense, we prefer to only consider the UL timing adjustment with scenario X. The test parameters can be reused from scenario Y.
Issue 3-3-3
We are fine with option 2
Issue 3-3-4
We are fine with recommended WF

	Huawei
	Issue 3-1-1: Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
We prefer Option 4. All scenario is in the same new section and use the same table for UL TA, such as the following table for mapping type A or B. If more than 1 sections are introduced, there will be a large amount of repeated content. Also, considering there is only 2 cases each scenario for mapping type A or B, a table contains all scenarios is a proper way to make the specification clearly for readers. The following table shows an example for mapping type A or B if scenario X and Z are both defined.
	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	SCS [kHz]
	Moving propagation conditions and correlation matrix (Annex G)
	FRC
(Annex A)
	SNR
[dB]

	1
	2
	Normal
	10
	15
	Scenario X
	G-FR1-A4-29
	[TBD]

	
	
	
	40
	30
	Scenario X
	G-FR1-A4-30
	[TBD]

	1
	2
	Normal
	10
	15
	Scenario Y
	G-FR1-A4-29
	[TBD]

	
	
	
	40
	30
	Scenario Y
	G-FR1-A4-30
	[TBD]

	1
	2
	Normal
	10
	15
	Scenario Z
	G-FR1-A4-29
	[TBD]

	
	
	
	40
	30
	Scenario Z
	G-FR1-A4-30
	[TBD]



Issue 3-2-1: High speed support declaration and applicability for 500kph HST UL TA
We prefer Option 2. The difference between 350km/h case and 500km/h case is the frequency of TA command. We can regard 500km/h case as a higher demand comparing 350km/h case. 
Issue 3-2-4: Relationship between TDD and FDD requirements
Both Option 1 and Option 2 mention that same requirements applicable for FDD and TDD; only one case simulated for result delivery, it should be acceptable for all companies. For the final performance requirements derivation, we think that RAN4 can base on the submitted TDD results.
Issue 3-3-1: Test metric
We agree recommended WF.
Issue 3-3-2: New scenarios
We prefer Option 1. Fading channel with large Doppler is not the typical application scenario. We don’t see any necessary to introduce such scenario.
Issue 3-3-3: Additional SCS/CBW combinations
We prefer Option 2. It is not necessary, we do not think there is NR BS that only supports the smallest CBW of 5MHz/15kHz and 10MHz/30kHz SCS, and do not support the typical bandwidth of 10MHz/15kHz and 40MHz/30kHz.


 
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
	Company A

	
	Company B

	
	

	R4-2002960
(Samsung)
	Nokia:
- Some minor typo: “requiremen”
- Can we change “The performance requiremen of PUSCH is determined by a minimum required throughput measured for the moving UE at given SNR” to “The performance requirement of UL timing adjustment is determined by a minimum required throughput measured for the moving UE at given SNR”?

	
	

	
	

	R4-2002961
(Samsung)
	Nokia:
Either this meeting or the next, we should also capture the additions for UL TA  to “Measurement of performance requirements” (TT definitions, appendix C.3) and “Functional set-up for performance requirements” (appendix D), similar to R4-2003272.
Remark: Similar comments will be communicated to the PRACH (assuming an HST section will be opened) and PUSCH HST section responsibles.

	
	

	
	

	R4-2003271
(CATT)
	Nokia:
- Since UL TA is contained in the PUSCH subsection, it should already be clear that the PUSCH applicability rules apply to UL TA as well. So, we don’t think it is necessary to repeat them (change 1).
This can be made quite clear by just changing the reference “Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.1.” in the end of the “Definition and applicability” subsection (change 2).

	
	CATT: agree with Nokia’s comments. The CR will be revised accordingly.

	
	Ericsson: 
1. In 8.1.2.4.5, “one specified TDD UL-DL pattern” would be better than “only one of the supported TDD UL-DL patterns” ?
2. The parameter table is not that generic. Slight different wording on starting symbols in association to starting symbol probably need to be done to be more flexible if more SCS/CBW will be introduced.
The CR is not clear that the requirement is for HST and that it is mandatory if HST is supported.

	R4-2003272
(CATT)
	CATT: G-FR1-A4-29 and G-FR1-A4-30 in R4-2003721 and R4-2003272 should be changed to G-FR1-A4-31 and G-FR1-A4-32, like R4-2002960. Meanwhile the same changes in TS 38.104 are needed.

	
	

	
	

	R4-2003957
(ZTE Wistron Telecom AB)
	Ericsson: We think UL TA should have a HST section according to WF.

	
	

	
	





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: Specification text
	Tentative agreements:
· Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
· All UL timing alignment scenarios captured in the section used for scenario Y.

Candidate options:
· Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
· Option 1: Requirements for different scenarios captured in same table.
· Option 2: Requirements for different scenarios captured in separate tables.

Recommendations for 2nd round:
· Organisation of high-speed train requirement sections for UL TA 500kph in specifications.
· Tentative agreements are agreeable.
· Candidate options to be further discussed by email.


	Sub-topic 3-2: Applicability rules and declarations
	Tentative agreements:
· Relationship between TDD and FDD requirements
· Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.

Candidate options:
· High speed support declaration for HST UL TA
· Option 1: If 500kph UL TA scenarios are defined,
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
If 500kph is supported and successfully tested, then 350kph does not need to be tested.
· Option 2: If 500kph UL TA scenarios are defined,
Declare category of supported maximum speed. This can be either 350 or 500kph (or no HST support).
If 500kph is supported, both 350kph and 500kph need to be tested for compliance.
· Option 3: If 500kph UL TA scenarios are defined,
Declare category of supported design target speed(s). This can be 350 or 500 or 350&500kph (or no HST support). 
Only the corresponding requirements are tested.
· High speed support declaration and applicability for 120kph HST UL TA
· Option 1: If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X.
· Option 2: BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare [no HST/default/no declaration], scenario X is considered. 
· o	Option 3: No declaration for scenario X is needed. (Same approach as LTE).
· Re-use of high speed support declaration for HST UL TA
· Option 1: Introduce a new declared item “Maximum supported speed”, either 350km/h or 500km/h, for HST PUSCH, HST PRACH and UL TA.
· Option 2: If UL TA and PUSCH high speed declaration possibilities match, then they should be shared between PUSCH UL TA and PUSCH HST.

Recommendations for 2nd round:
· High speed support declaration for HST UL TA
· Candidate options can be discussed in online meeting. Low Priority.
· High speed support declaration and applicability for 120kph HST UL TA
· Postpone until introduction of scenario X decided.
· Candidate options to be discussed by email in second round. 
· Re-use of high speed support declaration for HST UL TA
· Candidate options to be discussed by email in second round.
· Relationship between TDD and FDD requirements
· Tentative agreement is agreeable.


	Sub-topic 3-3: Configurations to be tested
	Tentative agreements:
· Test metric
· Keep previous agreement. 70%TPUT only.
· New scenarios
· Specify the 500kph UL TA scenario “Z”, with the following parameters:
Channel model: Stationary UE: AWGN, Moving UE: AWGN. UE speed: 500 km/h. A: 15 kHz: 10 us, 30 kHz: 5 us, delta_omega: 15 kHz: 0.18 s-1, 30 kHz: 0.36 s-1.
· l0 with PUSCH mapping type B
· Not required to be captured, as type B always has DM-RS in the first OFDM symbol of the TDRA.

Candidate options:
· New scenarios
· Option 1: Additionally, specify scenario “X”, with the following parameters:
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
· Option 2: Additionally, specify scenario “X”, with the following parameters:
15KHz SCS:   A= 10us, Δω =0.04 s-1; 30KHz SCS:  A= 5us, Δω =0.08 s-1.
with the applicability rule:
BS can declare support for either [no HST/default/no declaration], [350kmp] or [500kmp]. If BS declare supporting of 500km/h，only scenario Z is considered. If BS declare supporting of 350km/h，only scenario Y is considered. If BS declare [no HST/default/no declaration], scenario X is considered.
· Option 3: Do not specify scenario “X”.
· Additional SCS/CBW combinations
· Option 1: Add simulation assumptions for 5MHz CBW/15KHz SCS and 10Mhz CBW/30KHz SCS to simulation summary for agreed UL timing adjustment scenarios
· Option 2: No additional SCS/CBW combinations are required for UL TA requirements.

Recommendations for 2nd round:
· Test metric
· Tentative agreement is agreeable.
· New scenarios
· Tentative agreement is agreeable.
· Candidate options to be discussed by email in second round.
· Additional SCS/CBW combinations
· Candidate options to be discussed by email in second round.
· l0 with PUSCH mapping type B
· Tentative agreement is agreeable.




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

	#1
	WF on Rel-16 NR HST UL TA BS demodulation requirements
	ZTE 




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

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

	R4-2002960
	Changes required to capture discussions.
To be revised.

	R4-2002961
	Please provide a CR next meeting to capture “Measurement of performance requirements” (TT definitions, appendix C.3) and “Functional set-up for performance requirements” (appendix D), similar to R4-2003272.
Agreeable.

	R4-2003271
	Changes required to capture discussions.
To be revised.

	R4-2003272
	Changes required to capture discussions.
To be revised.

	R4-2003957
	Changes likely depending on ongoing discussions.
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”
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