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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 7.15.3.2), with the email thread identifier “[96e][323] NR_HST_Demod_BS”.
The scope of this email discussion are Rel-16 NR HST BS demodulation requirements, and in particular the agenda items:
7.15.3.2	BS demodulation requirements
7.15.3.2.1	PUSCH requirements
7.15.3.2.2	PRACH requirements
7.15.3.2.3	UL timing adjustment requirements
In general, the 1st round of the email discussion mainly aims to collect the companies’ views on the open issues, while the 2nd round aims achieve consensus on remaining controversial issues.
Priority topics are marked directly in the open issues’ summaries.


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 [96e][323] NR_HST_Demod_BS.
Please also check the “RAN4#96-e E-meeting Arrangements and Guidelines”, available on the reflector, for fundamental guidelines and deadlines.
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 [96e][323] NR_HST_Demod_BS.
· Draft folder: 
	323
ftp://3gpp.org/tsg_ran/WG4_Radio/TSGR4_96_e/Inbox/Drafts/323/
· 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: “Summary_323_1st round V1_CATT_Nok.docx”
· Send an email on the reflector informing that comments are made specifying the updated 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.
· It is encouraged to give a short reasoning for each view expressed (1-2 sentences are recommended).
Please avoid statements like “Option X”, without further explication or reasoning.
· Moderator is trying to provide a new “cleaned” revision of the base document once a day. 
Example: “Summary_323_1st round V3.docx”
· Comments only received by email will merged into the summary document by the moderator on a best effort basis.



Topic #1: PUSCH Requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 

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

	R4-2009782
	CATT
	“Summary of ideal and impairment results for NR HST demodulation requirementst”

	R4-2010080
	CMCC
	“Discussion on BS demodulation for NR HST“
Requirement for Multi-path fading scenario
Proposal 1: it is proposed to specify PUSCH requirements for multi-path fading channel with maximum doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.

	R4-2009695
	NTT DOCOMO, INC.
	“Views on NR PUSCH for high speed”
Requirement for 1T1R
Proposal 1: For 1Rx requirements, define both MCS 2 and 16 (Option 2).
Requirement for Multi-path fading scenario
Observation 1: In LTE HST WI, ETU600 was introduced for PDSCH/PUSCH performance requirements.
Observation 2: TDL-C300-600 for 15 kHz SCS and TDL-C300-1200 for 30 kHz were already agreed in UE demodulation discussion.
Proposal 2: RAN4 concludes multi-path fading is a typical HST scenario (Option 1).
Proposal 3: Introduce the PUSCH requirements with TDL-C300-600 for 15 kHz SCS and TDL-C300-1200 for 30 kHz SCS (Option 2).
Requirement for DFT-s-OFDM
Proposal 4: For DFT-s-OFDM, introduce one PUSCH HST requirement for each SCS (Option 1b).

	R4-2009835
	CATT
	“Discussion on remaining issues of NR HST PUSCH”
Requirement for 1T1R
Proposal 1: Only have MCS2 for 1T1R requirements. (Option 1)
Requirement for Multi-path fading scenario
Proposal 2: Do not specify requirements for multi-path fading channel models with high Doppler values. (Option 1)
Requirement for DFT-s-OFDM
Proposal 3: Do not introduce DFT-s-OFDM waveform for HST PUSCH requirements. (Option 2)

	R4-2009851
	Nokia, Nokia Shanghai Bell
	“On NR Rel-16 HST BS demodulation PUSCH requirements and simulation results”
PUSCH MCS configuration for 1T1R requirements
Observation 1: Low number of 1T1R test cases, and the option to support 1T1R without testing via manufacturer declaration.
Proposal 1: RAN4 to include requirements for both MCS2 and MCS16 for the 1T1R tunnel scenario, as testing of the requirements can be avoided even when optional HST testing is carried out.
PUSCH multi-path fading channel models with high Doppler values
Proposal 2: RAN4 to agree to compromise proposal option 4 from last e-meeting (define HST Tunnel with MCS 2 and HST multi-path fading with MCS 16).
PUSCH HST requirements for DFT-s-OFDM
Observation 2: In high speed 70%TPUT requirements, dft-s-OFDM improves coverage by less than 0.4dB in MCS2 and loses coverage (within simulation uncertainty) for MCS16.
Proposal 3: RAN4 to not add DFT-s-OFDM to minimum requirements, since coverage is not significantly improved and the demodulation performance/implementation of DFT-s-OFDM is already verified in Rel-15.

	R4-2010280
	Samsung
	“Discussion and simulation results for NR HST PUSCH”
1T1R requirements for the tunnel scenario
Proposal 1: only MCS 2 requirement is preferred to introduce for 1T1R requirement.
PUSCH HST with DFT-s-OFDM waveform
Observation 3: PUSCH with CP-OFDM waveform and DFT-s-OFDM waveform under fading channel high Doppler value have the similar results.
Proposal 2: No HST PUSCH requirement with DFT-s-OFDM waveform.
Multi-path fading channel under high Doppler
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.
[bookmark: _Hlk47806495]Proposal 3: If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
−	Doppler: 15KHz for 600Hz, and 30KHz for 1200Hz
−	DMRS with 1+1+1 configuration
−	MCS 2

	R4-2010607
	Ericsson
	“Discussion on HST PUSCH remain issues”
1T1R requirements for the tunnel scenario - MCS configuration
Proposal 1: Only have MCS 2 requirements for 1T1R tunnel scenario.
Multi-path fading channel under high Doppler
[bookmark: _Hlk47806605]Proposal 2: Only those requirements with corresponding velocity 350km/h or 500km/h or with agreed Doppler shift in previous meetings can be discussed in HST scope. Otherwise, they should be discussed in other WI scope and introduced in non-HST section.
Observation 1: Both MCS 2 and MCS 16 are feasible at multi-path fading channel with Doppler shift 600Hz and 1200Hz for 15kHz and 30kHz respectively.
Observation 2: Both MCS 2 and MCS 16 are not feasible at multi-path fading channel with Doppler shift 1200Hz and 2400Hz for 15kHz and 30kHz respectively.
Proposal 3: If RAN4 finally decide to introduce requirements of multi-fading channel with high Doppler shift for HST scenario, then only limited test cases for PUSCH can be accepted. 
•	Scenario: HST open area
•	MCS: 2 or 16
•	Waveform: CP-OFDM
•	Antenna configuration: 1Tx2Rx
•	Bandwidth: 5MHz/10MHz for 15kHz SCS, 10MHz/30MHz for 30kHz SCS
•	Doppler shift: 600Hz for 15kHz SCS, 1200Hz for 30kHz SCS
Proposal 4: Introduce multi-path fading channel requirements in a separate subsection under HST PUSCH section or in separate tables from AWGN channel requirements under HST PUSCH section.
PUSCH HST with DFT-s-OFDM waveform
Observation 3: The DFT-s-OFDM and CP-OFDM simulation results are exactly the same in HST scenarios.
Proposal 5: Do not introduce DFT-s-OFDM requirement for HST scenario.

	R4-2010608
	Ericsson
	“simulation results for NR PUSCH HST”

	R4-2010786
	ZTE Wistron Telecom AB
	“Further discussion on NR HST BS demodulation performance”
1T1R requirements for the tunnel scenario - MCS configuration
Proposal 1: Only specify MCS #2 for 1T1R configuration (Option 1).
Specification of multi-path fading channel under high Doppler
Proposal 2: Do not specify requirements for multi-path fading channel models with high Doppler values in Rel-16 by considering the potential required study and the current ending stage (Option 1).

	R4-2010787
	ZTE Wistron Telecom AB
	“Additional simulation results for NR HST BS demodulation performance”

	R4-2011007
	Huawei, HiSilicon
	“Discussion on the NR HST PUSCH performance requirements”
Requirements for DFT-s-OFDM
Observation 1: There is negligible performance difference (<0.5dB) between DFT-s-OFDM and CP-OFDM.
Proposal 1: Do not introduce PUSCH HST requirements for DFT-s-OFDM.
MCS for 1T1R requirements
Proposal 2: For PUSCH 1T1R requirements for the tunnel scenario, only MCS 2 should be defined.
Requirements for multi-path fading channel under high Doppler
Proposal 3: For PUSCH requirements for HST multi-path fading channel under high Doppler, define limited cases that the same configuration as UE side, i.e. only MCS 13, 2T2R, rank 1 and the maximum Doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.

	R4-2011397
	Huawei, HiSilicon
	“Simulation results on the NR HST PUSCH performance requirements”



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: 1T1R Requirements
Sub-topic description:
The issue of the MCS configuration for the tunnel scenario 1T1R requirements has remained open in the last meeting:
	· 1T1R requirements for the tunnel scenario - MCS configuration
· Option 1: Only have MCS 2 requirements.
· Option 2: Have MCS 2 and MCS16 requirements.
· Option 3: Define HST Tunnel with only MCS 2 and HST multi-path fading with MCS 16.



Open issues and candidate options before e-meeting:

Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
· Proposals
· Option 1 (CATT, Samsung, Ericsson, ZTE, Huawei, Intel, Nokia): Only have MCS 2 requirements.
· Option 2 (DCM, Nokia): Have MCS 2 and MCS16 requirements
· Recommended WF
· Companies to consider compromising to option 1 during 1st round or argue, why MCS16 should be acceptable to the opponents.



Sub-topic 1-2: Multi-path fading channel models with high Doppler values
Sub-topic description:
The topic of multi-path fading channel models with high Doppler values has remained contentious in the last meeting:
	· Is multi-path fading channel under high Doppler value a common scenario?
· Option 1: Multi-path fading is a typical HST scenario. 
· Option 2: Multi-path fading is not a typical HST scenario
· Proposed WF: Do not further pursue consensus on this issue.
· Specification of multi-path fading channel under high Doppler
· 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 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 4: Define HST Tunnel with MCS 2 and HST multi-path fading with MCS 16.
· Option 5: Define HST multi-path fading with MCS 16 for open space scenario only.
· Where to specify multi-path fading channel under high Doppler.
· Discuss after specification of multi-path fading channel under high Doppler is agreed.
· Waveform, if multi-path fading channel under high Doppler is specified.
· Discuss after specification of multi-path fading channel under high Doppler is agreed.



Open issues and candidate options before e-meeting:

Issue 1-2-1: Multi-path fading scenarios under consideration
· Explanation
· Following the submitted Tdocs, there seems to a divergent understanding concerning which exact multi-path fading scenarios are under consideration.
· We remind here the nomenclature of fading channel models in TS 38.104 G.2.2:
“TDLC<DS>-<Doppler> 
where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).”
· We remind here the nomenclature of multi-path channel models with additional frequency offset used in TS 38.104 8.4 (PRACH):
“Propagation conditions and correlation matrix: TDLC300-100 Low
Frequency offset: 400 Hz”
· Proposals
· Option 1: The following models are under consideration:
TDLC300-400 FO=600Hz
TDLC300-400 FO=1200Hz
· Option 2: The following models are under consideration (Samsung, Huawei, Ericsson, CATT, CMCC, DCM, Intel):
TDLC300-600 FO=0Hz
TDLC300-1200 FO=0Hz
· Option 3: Other understanding.
· Recommended WF
· Discuss and converge at the beginning of the meeting.
Adapt simulation template accordingly.


Issue 1-2-2: Multi-path fading scenario typicality
· Proposals
· Option 1 (DCM): Multi-path fading is a typical HST scenario.
· Option 2 (Samsung): Multi-path fading is not a typical scenario for HST (high speed Train) scenario. While, it can be applied for high speed scenario
· Recommended WF
· Do not further pursue consensus on this issue.


Issue 1-2-3: Specification of multi-path fading channel under high Doppler
· Proposals
· Option 1 (CATT, ZTE, Ericsson): Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 2 (CMCC, DCM): 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: Define HST Tunnel with MCS 2 and HST multi-path fading with MCS 16.
· Option 4 (Samsung, Huawei, Nokia, CMCC, Intel): If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
−	Doppler: 15KHz for 600Hz, and 30KHz for 1200Hz
−	DMRS with 1+1+1 configuration
−	MCS 2
· Option 5 (CMCC): If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
•	Scenario: HST open area
•	MCS: 2 or 16
•	Waveform: CP-OFDM
•	Antenna configuration: 1Tx2Rx
•	Bandwidth: 5MHz/10MHz for 15kHz SCS, 10MHz/30MHz for 30kHz SCS
•	Doppler shift: 600Hz for 15kHz SCS, 1200Hz for 30kHz SCS
Only those requirements with corresponding velocity 350km/h or 500km/h or with agreed Doppler shift in previous meetings can be discussed in HST scope.
· Option 5a (Ericsson, Huawei, Nokia, CATT, CMCC, DCM) : If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
•	Scenario: HST open area
•	MCS: 2 
•	Waveform: CP-OFDM
•	Antenna configuration: 1Tx2Rx
•	Bandwidth: 5MHz for 15kHz SCS, 10MHz for 30kHz SCS
•	Doppler shift: 600Hz for 15kHz SCS, 1200Hz for 30kHz SCS
· Option 6 (Huawei, CMCC, Intel): For PUSCH requirements for HST multi-path fading channel under high Doppler, define limited cases that the same configuration as UE side, i.e. only MCS 13, 2T2R, rank 1 and the maximum Doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Recommended WF
· Collect views in 1st round.


Issue 1-2-4: Specification drafting of multi-path fading requirements
· Proposals
· Option 1 (Ericsson, ZTE): Introduce multi-path fading channel requirements in a separate subsection under HST PUSCH section or in separate tables from AWGN channel requirements under HST PUSCH section.
· Option 2: (Samsung): Introduce multi-path fading channel requirements with high Doppler value into the section “8.2.1 Performance requirement for PUSCH with transform precoding disabled”
· Option 3: (Huawei, Nokia): Introduce multi-path fading channel requirements with high Doppler value in a separate tables under section “8.2.4 Requirements for PUSCH for high speed train”
· Recommended WF
· Collect views in 1st round.



Sub-topic 1-3: DFT-s-OFDM Requirements
Sub-topic description:
The issue of inclusion of DFT-s-OFDM requirements could not be concluded in the last meeting:
	· Include requirements for DFT-s-OFDM waveform
· Option 1b: Introduce PUSCH HST requirements for DFT-s-OFDM, with the following limited parameters as proposed in issue 1-3-3 and applicability rule to test either DFT-s-OFDM or CP-OFDM for MCS2.
· Antenna configuration: Only 1T2R
· MCS: Only MCS2
· CBW and SCS: Only 5MHz CBW/15kHz SCS and 10MHz CBW/ 30kHz SCS
· Velocity: Only 350km/h
· Applicability rule: 
· If BS that declare to support HST for DFT-s-OFDM, BS vendor can choose either DFT-s-OFDM or CP-OFDM for the test with 1T2R, MCS2, 5MHz CBW/15kHz SCS or 10MHz CBW/30kHz SCS and 350km/h HST scenarios. (The number of tests is kept).
· Option 2: Do not introduce PUSCH HST requirements for DFT-s-OFDM.
· Option 3: If the availability of DFT under HST could be confirmed by testing DFT under normal condition and CP-OFDM under HST, do not introduce PUSCH HST requirements for DFT-s-OFDM.
· Proposed WF: Clarify how compromise option 3 can be achieved.
· If DFT-s-OFDM waveform is introduced, target speed.
· Discuss after inclusion of requirements for DFT-s-OFDM waveform is agreed.



Open issues and candidate options before e-meeting:

Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
· Proposals
· Option 1 (DCM): Introduce one DFT-s-OFDM PUSCH HST requirement for each SCS.
· Option 2 (DCM): Introduce PUSCH HST requirements for DFT-s-OFDM, with the following limited parameters and applicability rule to test either DFT-s-OFDM or CP-OFDM for MCS2.
		Antenna configuration: Only 1T2R
		MCS: Only MCS2
		CBW and SCS: Only 5MHz CBW/15kHz SCS and 10MHz CBW/ 30kHz SCS
		Velocity: Only 350km/h
		Applicability rule: If BS that declare to support HST for DFT-s-OFDM, BS vendor can choose either DFT-s-OFDM or CP-OFDM for the test with 1T2R, MCS2, 5MHz CBW/15kHz SCS or 10MHz CBW/30kHz SCS and 350km/h HST scenarios. (The number of tests is kept).
· Option 3 (CATT, Nokia, Samsung, Ericsson, Huawei, DCM): Do not introduce DFT-s-OFDM waveform for HST PUSCH requirements.
· Recommended WF
· Tentative compromise proposal:
Manufacturer can declare to test HST PUSCH requirements using either dft-s-OFDM or CP-OFDM.
The same requirements apply. CP-OFDM is default.
· Collect views in 1st round.



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

	ZTE
	Issue 1-1-1: Option 1, MCS2 only if considering the application scenarios of 1T1R
Issue 1-2-1: Option 3. There is one essential issue that requires aligned understanding within the group. For Doppler, there are Doppler spread and Doppler shift. For Doppler spread used in multi-path fading channel models, it is determined by velocity and carrier frequency, and for Doppler shift, it is modelled as equivalent to a fixed frequency offset. So if we need to introduce requirements for multi-path fading channel, an arbitrary Doppler spread is not an appropriate way, since we cannot change the physics nature. And for the Doppler shift part, which is a proper value with respect to scenarios requires further study. Before we align our understanding on the essential issue, no corresponding requirements can be specified.
Issue 1-2-2: Agree with the WF recommended by Moderator
Issue 1-2-3: Option 1.
Issue 1-2-4: Fine with Option 1 if agreeing to introduce the requirements.
Issue 1-3-1: Option 3.
….
Others:

	Ericsson
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
As we discussed in the last meeting, both MCS2 and MCS16 are feasible for 1T1R in AWGN channel according to simulation results. But some companies claimed that MCS16 is not feasible in their evaluation. In that case we can compromise to only have MCS 2 for 1T1R test. 
Issue 1-2-1: Multi-path fading scenarios under consideration
We think option 2 is align our understanding and also aligned with UE side configuration understanding. 
Prefer Option 2. 
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
We still think the multi-path fading channel is not a typical scenario for HST, so we agree with Option 1 at the first place. 
But in case of the requirements were agreed to be introduced for HST PUSCH, then we can compromise to option 5 configurations with some modification to option 5a. 
· The distance between BS and UE is very small in tunnel scenario, thus the multi-path delay can be ignored. 
· MCS 2 and 16 are feasible in our simulation, but we can accept only MCS2.
· Only CP-OFDM is sufficient
· Antenna configuration can be limited to 1Tx2Rx
· Minimum bandwidth for each SCS could be sufficient.
· Doppler shift can be the same as option 5
Option 5a: 
•	Scenario: HST open area
•	MCS: 2 
•	Waveform: CP-OFDM
•	Antenna configuration: 1Tx2Rx
•	Bandwidth: 5MHz for 15kHz SCS, 10MHz for 30kHz SCS
•	Doppler shift: 600Hz for 15kHz SCS, 1200Hz for 30kHz SCS

Issue 1-2-4: Specification drafting of multi-path fading requirements
Since the channel model, simulation configuration, test case might have many differences, we think it would be better to have a separate section to include these requirements.
Prefer Option 1.
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
From our simulation results and experience in Rel-15 discussion, we believe that the performance differences between two waveforms is very small in both non-HST NR and HST NR. There is no necessary to add more test cases and the current test coverage is sufficient. In summary, we don't think additional test cases and requirements for DFT-s-OFDM is needed.   
Prefer Option 3.  

	CATT
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration 
Prefer Option 1. A lower MCS is more applicable for the worse channel condition of tunnel scenario. Large performance degradation will be probably caused if MCS 16 is used in the tunnel scenario.
Issue 1-2-1: Multi-path fading scenarios under consideration
Prefer Option 2. What we are discussing is Doppler shift for HST. Both Doppler delay and Doppler shift are associated with velocity and carrier frequency. Based on the explanation on fading channel indication, Doppler shift 600Hz and 1200Hz should be reflected as TDLC300-600 and TDLC300-1200 instead of frequency offset if multi-path fading channel is agreed.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
Prefer Option 1. If companies still have the demand, we can compromise to Option 5a proposed by Ericsson to limit test cases.
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
Prefer Option 3. The simulation results indicate no large performance different between DFT-s-OFDM and CP-OFDM. Also, we have concern on the workload if DFT-s-OFDM requirements are defined at this time.

	Samsung
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
We are fine with option1. Without Rx diversity in 1T1R, the targeting SNR is high with considering additional margin, it may has some test limitation. Since the MCS 16 is already covered in the tunnel scenario, only MCS2 requirement is preferred to introduce for 1T1R in tunnel scenario for trade-off test coverage and throughput. 
Issue 1-2-1: Multi-path fading scenarios under consideration
Option 2 is aligning our understanding, which is same with the understanding for Rel-15 channel model, 
Issue 1-2-2: Multi-path fading scenario typicality
Firstly, our understanding that HST and multi-path fading channel under high Doppler are different scenario, the KPT for HST is frequency offset, which will be changed per sample. While for Doppler shift value is fixed.
Meanwhile, from the BS receiver process, different BS algorithm will be implemented. The related FOE and FOC operation should be considered in HST scenario. While for multi-path fading, the challenge is to design the proper algorithm for channel estimation  
Based on above analysis, we suggest to decouple the discussion with these two scenario, considering the different aspects from channel model and BS receiver process.
Hence, in our view, multi-path fading is not a typical scenario for HST (high speed Train) scenario. While, it can be applied for high speed scenario.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
Regarding to requirement itself, we are fine to define the related requirement under high Doppler, similar with LTE, we also have the requirement with ETU 600Hz, where UE velocity is about 300km/h at band 1(2.1GHz) carrier frequency. The requirements are only applicable for BS supporting ETU600. And It is not applicable for local area BS and home BS.
Meanwhile, we have already defined the high Doppler requirement for UE side, it is natural to define the related requirement for high Doppler. Otherwise, the system performance cannot be guaranteed.
Regarding the test parameters, we prefer 
−	Doppler: 15KHz for 600Hz, and 30KHz for 1200Hz
−	DMRS with 1+1+1 configuration
−	MCS 2
−	Waveform: CP-OFDM
−	Antenna configuration: 1x2
−	Bandwidth: 5MHz for 15kHz SCS, 10MHz for 30kHz SCS
Issue 1-2-4: Specification drafting of multi-path fading requirements
Regarding the specification of multi-path fading with high Doppler, as mentioned, the channel model is different with existed HST single tap for both two scenarios. We think it is clearer to have a separation to include these requirements. Looking at the LTE structure, where the requirements with different Doppler shift (ETU 70Hz, ETU 300Hz, ETU 600Hz) are captured in the same table under the section of requirement of multipath fading propagation conditions, only different is the value of Doppler shift. So, we think it is straightforward to introduce the related high Doppler value requirement with fading channel into the existed section  
8.2.1 Performance requirement for PUSCH with transform precoding disabled
Hence, we propose option 2
Introduce multi-path fading channel requirements with high Doppler value into the section “8.2.1 Performance requirement for PUSCH with transform precoding disabled

Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
We are fine with option 3.
In the Rel-15 NR BS demodulation requirement, the minimum channel bandwidth per SCS is defined for DFT-OFDM waveform. The performance difference is minor, compared with CP-OFDM waveform. 
As agreed in last meeting, the additional SCS/BW requirements for 5MHz CBW/15KHz, and 10MHz CBW/30KHz SCS for CP-OFDM waveform is introduced for both 350km/h and 500km/h under open space scenario and tunnel scenario.  Therefore, the test coverage of HST PUSCH requirement should be fulfilled.  Thus, we prefer not to define the HST PUSCH requirement with DFT-s-OFDM waveform.

	Huawei
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
We prefer Option 1, i.e. Only have MCS 2 requirements.
Issue 1-2-1: Multi-path fading scenarios under consideration
We prefer Option 2, i.e. TDLC300-600 FO=0Hz and TDLC300-1200 FO=0Hz to align with UE side.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
Option 4, 5a or 6 are OK for us.
Issue 1-2-4: Specification drafting of multi-path fading requirements
We prefer separate tables under the current HST PUSCH section.
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
We prefer Option 3, i.e. Do not introduce DFT-s-OFDM waveform for HST PUSCH requirements.
As per our simulation, there is negligible performance difference (<0.5dB) between DFT-s-OFDM and CP-OFDM. Also considering that support of DFT-s-OFDM was already covered in Rel-15 normal performance requirements, the performance of DFT-s-OFDM can be ensured under the HST scenario. Therefore it is no need to define DFT-s-OFDM requirements.

	CMCC
	Issue 1-2-1: Multi-path fading scenarios under consideration
Option 2, which is aligned with UE side.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
Our preference is option 2, but we can consider compromise to limit the number of test cases to solve companies’ concern. Option 4, 5, 5a, 6 are OK for us. This issue has been discussed for several meetings, considering the limited timeline, companies are encouraged to consider compromise to move forward.


	NTT DOCOMO
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
If MCS 16 is not feasible, we can compromise on option 1.
Issue 1-2-1: Multi-path fading scenarios under consideration
We prefer option 2 to align with UE demod assumptions.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
We prefer option 2, but we can compromise on option 5a considering the concerns of other companies.
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
In our understanding, DFT-s-OFDM has an advantage of cell coverage due to the low PAPR. Even if the similar SNR at gNB, DFT-s-OFDM can expand cell coverage compared to CP-OFDM since UE can transmit higher power density in DFT-s-OFDM. Especially for refarming bands, similar cell coverage to LTE is required and DFT-s-OFDM is one of the use cases for not only normal cell but also high speed cells. However, we understood that it is difficult to introduce DFT requirements for HST, and we can compromise on not introducing the requirements to move forward. 

	Intel
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
It will be enough to have requirements only with one MCS to test demodulation performance in HST Tunnel conditions, hence we prefer Option 1.
Issue 1-2-1: Multi-path fading scenarios under consideration
First of all, we do not clearly understand ZTE concerns regarding arbitrary Doppler spread. For instance, option 2 proposed to consider 600 Hz Doppler spread for 15 kHz SCS, which means that propagation conditions are multi-path conditions in which strongest channel tap(s) has 600 Hz Doppler shift. 
Between Option 1 and Option 2 we prefer to align UE and BS conditions because it is reasonable to assume channel reciprocity and same time there are no any reasons to consider frequency offset. If companies think that proposed channel models are not suitable for HST conditions, we can consider TDL-D/E LOS channel models. The main intention is to test BS under high Doppler spread conditions which can be observed in real field, for instance, in urban deployments.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
If we correctly understand option 5a is Single tap channel model with 600/1200 Hz Doppler shift. In this case we do not see any difference between already agreed requirements. We prefer option 4 or Option 6. Also, as we mentioned in Issue 1-2-1, if needed, LOS channel models can be considered.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
Even though we see it beneficial to have a wider coverage of 1T1R scenario with test cases, we agree to compromise on Option 1 with MCS 2 only.
Issue 1-2-1: Multi-path fading scenarios under consideration
We have carried out our simulations under the assumption of option 1, in order to bias the TDL Doppler Jakes spectrum [TS 38.901 7.7.2] around the maximum Doppler shift. I.e., the averaged (over sub-paths) Doppler shift is exactly FO=600/1200Hz in option 1. This also means that many sub-paths have a Doppler shift > 1340Hz, which negatively impacts feasibility.
Option 2 assumes that many waves arrive each with their own random angle of arrival (thus with its own Doppler shift). There is no bias by the train moving into a certain direction with a certain speed, and it is akin to testing a moving train with reflectors all around such that signal paths are equally likely to come from all direction.
Neither option is decidedly more realistic, both have some unrealistic modelling behaviours.
We are ready to change our model to option 2.
Issue 1-2-2: Multi-path fading scenario typicality
Do not further pursue consensus here.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
Option 4 and 5a seem to be overlapping in their intention. We agree with a combination of both.
Issue 1-2-4: Specification drafting of multi-path fading requirements
Option 3 seems to be a good solution to us.
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
Observation 2: In high speed 70%TPUT requirements, dft-s-OFDM improves coverage by less than 0.4dB in MCS2 and loses coverage (within simulation uncertainty) for MCS16.
Do not add DFT-s-OFDM to minimum requirements, since coverage is not significantly improved and the demodulation performance/implementation of DFT-s-OFDM is already verified in Rel-15.



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

	XXX
	Title, Source

	
	Company A

	
	Company B

	R4-2009696
	CR for TS 38.141-1:  Updates of NR PUSCH performance requirements for HST, NTT DOCOMO, INC.

	
	Ericsson: 
1. Numbering of the table is kind of chaos. It’d be better to use 1a for 5M 15kHz with 350km/h and 2a for 10M 30kHz with 350km/h, and so on. Or use table 5·8 to include additional BW requirements. But we might need to be aligned in our CRs.
2. MCS 16 is not agreed to be introduced for 1T1R yet.

	
	Nokia:
We would prefer to not have tables “0” and “a”. Would it be possible to have all new tables after the old ones?
Following the experiences with ITU submission in the last meeting, we would recommend to not use “[TBD]”; “TBD” alone should fill the same role

	R4-2009697
	CR for TS 38.141-1:  Updates of NR PUSCH performance Annex including FRC and channel model for HST, NTT DOCOMO, INC.

	
	Nokia:
We find it somewhat confusing to introduce “A” versions of numbers that are not in the same table
	Reference channel
	G-FR1-A3-32A
	G-FR1-A3-33
	G-FR1-A3-33A
	G-FR1-A3-34


Could we align to adding 33A and 34A? Even if this changes the RB pattern:
	Reference channel
	G-FR1-A3-33
	G-FR1-A3-33A
	G-FR1-A3-34
	G-FR1-A3-34A

	Subcarrier spacing [kHz]
	15
	15
	30
	30

	Allocated resource blocks
	52
	25
	106
	24




	
	

	R4-2009787
	CR for 38.141-2: add maximum test system uncertainty for NR HST PUSCH with single port and AWGN, CATT

	
	

	
	

	R4-2009788
	CR for 38.141-1: add maximum test system uncertainty for NR HST PUSCH with single port and AWGN, CATT

	
	

	
	

	R4-2009852
	CR for 38.104: HST PUSCH demodulation requirements, Nokia, Nokia Shanghai Bell

	
	Ericsson: We might need to align the table numbering for additional BW requirements. We prefer 1a for 5M 15kHz with 350km/h and 2a for 10M 30kHz with 350km/h, and so on. But also OK to using 5~8.

	
	

	R4-2009853
	CR for 38.104: HST PUSCH demodulation FRC and channel model annexes, Nokia, Nokia Shanghai Bell

	
	

	
	

	R4-2010612
	draft CR for TS38141-2 additional BW test cases for HST PUSCH, Ericsson

	
	Nokia: Yes, we should align. It would be our preference to avoid “A” numbering for as long as possible. Hence adding the new CBWs at the end of the tables.
But we are open to compromise.

	
	



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#1-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#1-1
	Sub-topic 1-1: 1T1R requirements
Tentative agreements:
Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
· [bookmark: _GoBack]Only have MCS 2 requirements

Candidate options:
None

Recommendations for 2nd round:
Issue 1-1-1: 1T1R requirements for the tunnel scenario - MCS configuration
· Tentative agreement is agreeable.


	Sub-topic#1-2
	Sub-topic 1-2: Multi-path fading channel under high Doppler
Tentative agreements:
None

Candidate options:
Issue 1-2-1: Multi-path fading scenarios under consideration
· Option 2: The following models are under consideration:
TDLC300-600 FO=0Hz
TDLC300-1200 FO=0Hz
· Option 3: An arbitrary Doppler spread is not an appropriate and the Doppler shift part, which is a separate value with respect to scenarios, requires further study.
Issue 1-2-2: Multi-path fading scenario typicality
· Option 1: Multi-path fading is a typical HST scenario. 
· Option 2: Multi-path fading is not a typical scenario for HST (high speed Train) scenario. While, it can be applied for high speed scenario
· Option 3: Do not further pursue consensus.
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
· Option 1: Do not specify requirements for multi-path fading channel models with high Doppler values.
· Option 4: If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
−	Doppler: 15KHz for 600Hz, and 30KHz for 1200Hz
−	DMRS with 1+1+1 configuration
−	MCS 2.
· Option 5a: If agreed to introduce PUSCH requirement with multi-path fading under high Doppler value, focus on the requirements with CP-OFDM waveform with test configuration
•	Scenario: HST open area
•	MCS: 2 
•	Waveform: CP-OFDM
•	Antenna configuration: 1Tx2Rx
•	Bandwidth: 5MHz for 15kHz SCS, 10MHz for 30kHz SCS
•	Doppler shift: 600Hz for 15kHz SCS, 1200Hz for 30kHz SCS
· Option 6: For PUSCH requirements for HST multi-path fading channel under high Doppler, define limited cases that the same configuration as UE side, i.e. only MCS 13, 2T2R, rank 1 and the maximum Doppler shift of 600Hz and 1200Hz for 15kHz SCS and 30kHz SCS, respectively.
· Option 7: Introduce PUSCH requirements for HST multi-path fading channel under high Doppler, with configuration
- TDLC300-600 FO=0Hz (15kHz), TDLC300-1200 FO=0Hz (30kHz)
- Scenario: HST open area
- MCS: 2
- Waveform: CP-OFDM
- DM-RS: 1+1+1
- Antenna: 1T2R
- Bandwidth: 5MHz for 15kHz SCS, 10MHz for 30kHz SCS
Issue 1-2-4: Specification drafting of multi-path fading requirements
· Option 1: Introduce multi-path fading channel requirements in a separate subsection under HST PUSCH section or in separate tables from AWGN channel requirements under HST PUSCH section.
· Option 2: Introduce multi-path fading channel requirements with high Doppler value into the section “8.2.1 Performance requirement for PUSCH with transform precoding disabled”
· Option 3: Introduce multi-path fading channel requirements with high Doppler value in a separate table under section “8.2.4 Requirements for PUSCH for high speed train”

Recommendations for 2nd round:
Issue 1-2-1: Multi-path fading scenarios under consideration
· Compromise to option 2 seems feasible. Please discuss in second round.
Candidate for online discussion.
Issue 1-2-2: Is multi-path fading channel under high Doppler value a common scenario?
· Agreement to not further pursue this issue seems achievable (option 3).
Issue 1-2-3: Specification of multi-path fading channel under high Doppler
· Please evaluate the compromise proposal by the moderator (option 7). 
Candidate for online discussion.
Issue 1-2-4: Specification drafting of multi-path fading requirements
· Please check for possible compromises and state firmness of respective choice.


	Sub-topic#1-3
	Sub-topic 1-3: DFT-s-OFDM Requirements
Tentative agreements:
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
· Do not introduce PUSCH HST requirements for DFT-s-OFDM.

Candidate options:
None

Recommendations for 2nd round:
Issue 1-3-1: Include requirements for DFT-s-OFDM waveform
· Tentative agreement is agreeable.




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

	#1
	WF on Rel-16 NR HST 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”

	R4-2009696
	To be revised.

	R4-2009697
	To be revised.

	R4-2009787
	Agreeable.

	R4-2009788
	Agreeable.

	R4-2009852
	To be revised.

	R4-2009853
	To be revised.

	R4-2010612
	To be revised.



[Moderator: I have marked all the CRs involved in the various numbering alignment discussions as “to be revised”.]

Discussion on 2nd round (if applicable)

Remark: Will be filled in for the revised version on Monday to guide and capture discussions in second round.


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

	R4-2010786
	ZTE Wistron Telecom AB
	“Further discussion on NR HST BS demodulation performance”
TDLC300-100 propagation conditions for long preamble formats
Proposal 3: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements (Option 2).
PRACH high speed support declaration for HST
Proposal 4: HST PRACH support should be covered by the same declaration entry for HST PUSCH and UL TA, and one declaration enty for short and long preamble format is enough (Option 1c).

	R4-2009698
	NTT DOCOMO, INC.
	“Views on NR PRACH for high speed”
TDLC300-100 Propagation conditions for long preamble format
Observation 1: In RAN4 #92, TDLC300-100 was agreed as one of the channel model for testing PRACH restricted set type A and B.
Observation 2: Taking into account of the actual environment, the test cases for multi-path fading are necessary for not only unrestricted set but also restricted set. NOTE: In LTE specifications, PRACH performance requirements for multi-path fading channel are defined for both unrestricted set and restricted set.
Observation 3: The maximum required SNR difference between unrestricted set and restricted set is 1.6 dB, and the performance difference is not negligible.
Proposal 1: RAN4 introduces TDLC300-100 for PRACH restricted set type A and B.
Declaration for PRACH high speed support
Proposal 2: RAN4 introduces the following new declaration for PRACH high speed support (Option 2).
	D.10X
	PRACH high speed train long format support
	Declaration of the supported long PRACH format 0 restricted set configurations for high speed train categories, i.e., not declared (no high speed train support), restricted set type A, restricted set type B, or both.

	D.10X
	PRACH high speed train short format support
	Declaration of high speed train support for each supported short PRACH format. I.e., declare for each of the supported formats of the set {A2, B4, C2}, if high speed mode is supported.


Test applicability for short PRACH format
Proposal 3: All short PRACH format declared to be supported need to be tested.

	R4-2009836
	CATT
	“Discussion on remaining issues of NR HST PRACH”
TDLC300-100 Propagation conditions for long preamble format
Proposal 1: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for PRACH format 0.
Declaration for PRACH high speed support
Proposal 2: It is preferred to separate PRACH declaration into long format and short format. The detailed manufacturer declarations for HST PRACH are derived in Table 1 for 38.141-1.
	D.110
	PRACH long format for high speed train
	Declaration of format 0 restricted set type A and/or restricted set type B for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.

	D.111
	PRACH short format for high speed train
	Declaration of format A2 for high speed mode and/or B4 for high speed mode and/or C2 for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.


Test applicability for short PRACH format
Proposal 3: The test applicability for PRACH normal modulation can be reused for HST PRACH short formats.

	R4-2009854
	Nokia, Nokia Shanghai Bell
	“On NR Rel-16 HST BS demodulation PRACH requirements and simulation results”
PRACH TDLC300-100 propagation conditions for long preamble formats
Observation 1: Receiver implementations that use optimized PDP combination can achieve higher PRACH performance for restricted set over unrestricted sets, given the exact same preamble and propagation condition. The effect varies depending on which exact preamble is chosen.
Proposal 1: Introduce TDLC300-100 for PRACH restricted set type A and B, as the Rel-15 TDLC300-100 unrestricted set requirements do not represent the restricted set enabled performance.
PRACH Manufacturer declaration
Observation 2: Declaration of HST scenario support alone does not suffice to distinguish 350kph and 500kph scenarios. To declare support for either one or the other speed, one needs to be able to declare HST scenario support independently for long and short formats.
Proposal 2: RAN4 to include two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”, i.e., follow option 2.
PRACH Test applicability for short PRACH formats
Observation 3: A BS that declares to support A2, B4, and C2, will need to pass all the tests to be compliant. This is in line with the non-HST tests.
Proposal 3: RAN4 to not specify an additional test applicability rule for HST short PRACH.

	R4-2010611
	Ericsson
	“Discussion on remaining issues for PRACH HST”
TDLC300-100 propagation conditions for long preamble formats
Observation 1: In TDLC300-100 channel with frequency offset 400Hz, the difference between non-HST format 0 and HST format 0 restricted set A/B is around 0.3~1.4dB.
Proposal 1: Agree with Option 2 that do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
PRACH high speed support declaration for HST
Proposal 2: Agreed with Option 1c that one declaration table entry for short and long format.
Test applicability for long PRACH format restricted set type A and B
Observation 2: Short PRACH format A2 and C2 have similar HST performance, whose SNR for the same test cases are around 3dB worse than B4.
Proposal 3: Adding following applicability for short PRACH format
 •	8.1.2.1.x Applicability of requirements for different burst PRACH formats  
Unless otherwise stated, PRACH requirement tests for burst PRACH format A2/B4/C2 shall apply only for the burst format declared to be supported (see D.110 in table 4.6-1). If B4 burst format is declared to be supported, the tests for B4 shall not be skipped. If both A2 and C2 burst formats are both declared to be supported, the tests shall be done for C2; the same chosen mapping type shall then be used for all tests.

	R4-2011019
	Huawei, HiSilicon
	“Discussion on open issues of NR HST PRACH”
Fading channel requirements for PRACH
Proposal 1: Not to define TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats.
Manufacturer declaration
Proposal 2: Manufacturer declaration for HST PRACH:
	D.110
	PRACH format for high speed train
	Declaration of supported PRACH format(s) for high speed train scenario, i.e. format 0 restricted set type A, format 0 restricted set type B, format A2, format B4, format C2.
This declaration is applicable to HST PRACH only if BS declares to support high speed train in D.108.


 



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: TDLC300-100 propagation conditions for long preamble formats
Sub-topic description:
Previously, no conclusion was reached with respect to testing TDLC300-100 FO=400Hz with restricted sets:
	· TDLC300-100 propagation conditions for long preamble formats
· Option 2: Do not to introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Option 3: Introduce TDLC300-100 for PRACH restricted set type A and B.
· Option 4: Introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble 0 restricted set type A and B in non-HST sections.



Open issues and candidate options before e-meeting:

Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
· Proposals
· Option 1 (DCM, Nokia, Samsung): Introduce TDLC300-100 FO=400Hz for PRACH restricted set type A and B.
· Option 2 (ZTE, CATT, Ericsson, Huawei, Samsung): Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.
· Recommended WF
· Collect views in 1st round.



Sub-topic 2-2: Manufacturer declaration
Sub-topic description:
The discussion in the last meeting on manufacturer declarations stopped at this point:
	[image: ]
 



Open issues and candidate options before e-meeting:

Issue 2-2-1: Manufacturer declaration
· Proposals
· Option 1 (ZTE, Ericsson, Huawei, Samsung, CATT (lesser)): HST PRACH support should be covered by the same declaration entry for HST PUSCH and UL TA, and one declaration entry for short and long preamble format is enough:
	D.108
	High speed train
	Declaration of high speed train scenario support.

	D.109
	PRACH format for high speed train
	Declaration of supported PRACH format(s) for high speed train scenario, i.e. format 0 restricted set type A, format 0 restricted set type B, format A2, format B4, format C2.
This declaration is applicable to HST PRACH only if BS declares to support high speed train in D.108.



· Option 2a (DCM, Nokia): Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”:
	D.10X
	PRACH high speed train long format support
	Declaration of the supported long PRACH format 0 restricted set configurations for high speed train categories, i.e., not declared (no high speed train support), restricted set type A, restricted set type B, or both.

	D.10X
	PRACH high speed train short format support
	Declaration of high speed train support for each supported short PRACH format. I.e., declare for each of the supported formats of the set {A2, B4, C2}, if high speed mode is supported.



· Option 2b (CATT, Nokia): Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”:
	D.110
	PRACH long format for high speed train
	Declaration of format 0 restricted set type A and/or restricted set type B for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.

	D.111
	PRACH short format for high speed train
	Declaration of format A2 for high speed mode and/or B4 for high speed mode and/or C2 for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.



· Recommended WF
· Collect views in 1st round.



Sub-topic 2-3: Test applicability for short PRACH formats
Sub-topic description:
In the last meeting, the test applicability rules for restricted set type A and B were decided. During the discussion the question was raised, if a similar applicability rule would be required for short PRACH formats as well:
	· Test applicability for long PRACH format restricted set type A and B
· Additionally, test applicability for long PRACH format restricted set type A and B needs to be defined if BS supports both types.
· 8.1.2.1.x Applicability of requirements for different restricted set types of long PRACH format 0

Unless otherwise stated, PRACH requirement tests for long PRACH format 0 with restricted set Type A and B shall apply only for the restricted set type declared to be supported (see D.110 in table 4.6-1). If both restricted set type A and type B are declared to be supported, the tests shall be done for type B; the same chosen mapping type shall then be used for all tests.
· Companies are encouraged to evaluate, if a similar test applicability rule is required for PRACH short format (for BS supporting multiple short formats).



Open issues and candidate options before e-meeting:

Issue 2-3-1: Test applicability for short PRACH formats
· Proposals
· Option 1 (DCM, CATT, Nokia, Ericsson, Samsung, Huawei): Do not specify an additional test applicability rule for HST short PRACH, i.e, all short PRACH format declared to be supported need to be tested. 
· Option 2 (): Adding following applicability for short PRACH format
 •	8.1.2.1.x Applicability of requirements for different burst PRACH formats  
Unless otherwise stated, PRACH requirement tests for burst PRACH format A2/B4/C2 shall apply only for the burst format declared to be supported (see D.110 in table 4.6-1). If B4 burst format is declared to be supported, the tests for B4 shall not be skipped. If both A2 and C2 burst formats are both declared to be supported, the tests shall be done for C2; the same chosen mapping type shall then be used for all tests.
· Recommended WF
· Discuss in first round, if option 1 can become consensus.



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

	ZTE
	Issue 2-1-1: Option 2. As our views in Topic#1, proper channel modelling for multi-path fading should be intended before its corresponding requirements are specified. We cannot conclude that TDLC300-100 with FO400Hz is a proper modelling for the time being.
Issue 2-2-1: Option 1. There should be one common declaration entry on HST support applicable for HST PUSCH/PRACH/UL TA by nature, and sub declaration entries for HST PRACH support with different formats.
Issue 2-3-1: Option 1. Test what is declared to support for the preamble formats.
….
Others:

	Ericsson
	Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
We actually noticed that the performance between long format unrestricted sets and restricted sets cannot be fairly compared because the preambles are generally different. So the long format restricted sets might have different performance with fading channel as unrestricted sets with fading channel. But the difference is not large. 
On the other side, if we want to introduce requirements for restricted sets, the problem is where they should be introduced. We think they are kind of compensation of PRACH format test coverage and should be included in non-HST part since the simulation configuration is the same as long format unrestricted sets. It is not suitable to introduce it in HST part even they are only used in HST scenario for now.  
Considering all these conditions, we still think it would be better not to introduce it. 
Issue 2-2-1: Manufacturer declaration
We think Option 1 is aligned with normal PRACH declaration and also agreed HST PUSCH declaration. For Option 2 and 2a, it shows the implicit relationship with speed which is kind of against our agreement on declare only by format not speed. But we don’t have strong opinion on this.
Issue 3-3-1: Test applicability for short PRACH formats
We can also agree with Option 1 if companies think Option 2 is not necessary.

	CATT
	Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
Prefer Option 2. It can be aligned with PUSCH on whether or not introduce multi-path fading channel in PRACH.
Issue 2-2-1: Manufacturer declaration
Prefer Option 2b. In our understanding, Option 1c and Option 2b have the same meaning but different ways for presentation. Separate declaration entries still conform to the agreement on the declaration by feature not speed. For these two options, the declaration in D.108 is used, which is also aligned with PUSCH declaration. Option 2a should include the usage of D.108.
Issue 2-3-1: Test applicability for short PRACH formats
Prefer Option 1. 

	Samsung
	Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
In our view, the PRACH detection procedure will be different with restricted set type A/B and unrestricted especially for the selection of detection window and related Ncs configuration for peak detection.
Format 0 is exactly same with LTE. In LTE, we also have requirements for format 0 under fading channel of ETU70 270Hz for both unrestricted set and restricted set type A and type B. we do not see any technical reason to exclude the requirement for them.
From the test coverage aspects, we think it is need to introduce the requirement to provide the comparable test coverage with LTE.
We are also ok with option 2 if companies think the requirement of fading channel with frequency offset of 400Hz is not necessary, consider the related detection procedure and Ncs configuration is verified under AWGN channel.
Issue 2-2-1: Manufacturer declaration
We are fine with option 1. 
Issue 3-3-1: Test applicability for short PRACH formats
We are fine with option 1. We think the test applicability for different short PRACH can be applied for HST 

	Huawei
	Issue 2-1-1: Given that there is no change in formats neither the fading channel condition compared to the test case of non-HST section, we do not think that it is necessary to introduce those test cases into HST section. We prefer option 2. 
Issue 2-2-1: One declaration is enough for declaring those formats together, which is just like the way of D.103 :
	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
	x
	x


We prefer option 1. 
Issue 3-3-1: We slightly prefer option 1 since it is more straightforward, to test anything you declared. 

	CMCC
	Issue 2-2-1: Manufacturer declaration
We are OK with option 1.
Issue 2-3-1: Test applicability for short PRACH formats
We support option 1.

	NTT DOCOMO
	Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
We still prefer option 1 since the performance difference of 1.6dB is not negligible. Also, LTE specifications have PRACH requirements for restricted set type A and B under multipath fading channel and which are tested in LTE so far. We couldn’t understand the reasons and the motivation to change the principle from LTE and to exclude this requirement from NR. 
From deployment scenario point of view, in general, not only high speed UEs but also normal (middle) speed UEs will be connected to HST cells, especially for open space scenarios. Even if high speed mode is turned on and restricted set type A or B is configured, normal speed UEs will be connected to the HST cells. In order to guarantee the performance for such UEs, PRACH restricted set type A and B should be tested under both AWGN and multi-path fading channels. However, if no PRACH requirements for multi-path fading channels is introduced, such performance is not guaranteed. (Actually, around 1.6dB (as maximum) performance degradation compare to unrestricted set can be expected, but we have no way to know the performance if the requirement is not introduced.) 

	Nokia, Nokia Shanghai Bell
	Issue 2-1-1: Introduce TDLC300-100 propagation conditions for long preamble formats
Our simulations (unrestricted vs setA, using exact same preamble sequence) show that receiver implementations that use optimized PDP combination can achieve higher PRACH performance for restricted set over unrestricted sets, given the exact same preamble and propagation condition. The effect varies depending on which exact preamble is chosen but is already pronounced for the standard demod ones.
Hence we see a strong case for option 1.
We recognize that the propagation condition is really quite far away from high speed scenarios. However, we previously decided to classify HST requirements by HST feature and not by speed, so we see it feasible to include them in the context of NR_HST.
Issue 2-2-1: Manufacturer declaration
We prefer options 2a/b for the exact reason that we want to capture the connection between speed and format, i.e., different formats can support different design speed.
However, we would be ready to compromise to another option, if the whole group can align.
Issue 2-3-1: Test applicability for short PRACH formats
It seems consensus has been reached.



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

	XXX
	Title, Source

	
	Company A

	
	Company B

	R4-2009837
	CR for TS 38.141-1, Introduction of high speed support declaration for NR HST PRACH, CATT

	
	Nokia: Please adapt for the final agreement concerning the declaration of PRACH (once we agreed on an option).

	
	

	R4-2009838
	CR for TS 38.141-2, Introduction of high speed support declaration for NR HST PRACH, CATT

	
	Moderator: There seem to be broken characters in D.111.

	
	Nokia: Please adapt for the final agreement concerning the declaration of PRACH (once we agreed on an option).

	R4-2011017
	CR for 38.141-1 Introduction of measurement of performance requirements for NR HST PRACH, Huawei, HiSilicon

	
	Ericsson: 
· Typo on table numbering 8.2.4
· Note after note 1 needs to be marked as "Note 2". Rewording for Note 1 is possible "For HST tests which are specified such that UE(s) is/are in static condition, the channel simulators are assumed to simulate the corresponding Doppler shift."
Huawei: Regarding to the rewording by Ericsson, we would like to clarify that we just simply reused the sentence from the spec. of LTE. But we are fine to revise it as Ericsson’s comments if other companies also think this is a more precise expression.

	
	Nokia: Can we add 0.3dB for AWGN cases? In case we decide to add non-AWGN conditions.

	R4-2011018
	CR for 38.141-2 Introduction of measurement of performance requirements for NR HST PRACH, Huawei, HiSilicon

	
	Nokia: Can we add 0.3dB for AWGN cases? In case we decide to add non-AWGN conditions.

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#2-1
	Sub-topic#2-1: TDLC300-100 propagation conditions for long preamble formats
Tentative agreements:
None.

Candidate options:
Issue 2-1-1: TDLC300-100 propagation conditions for long preamble formats
· Option 1: Introduce TDLC300-100 FO=400Hz for PRACH restricted set type A and B.
· Option 2: Do not introduce TDLC300-100 fading channel with frequency offset of 400Hz requirements for long preamble formats for HST requirements.

Recommendations for 2nd round:
Issue 2-1-1: TDLC300-100 propagation conditions for long preamble formats
· Continue discussion in 2nd round.
Candidate for online discussion.


	Sub-topic#2-2
	Sub-topic#2-2: Manufacturer declaration
Tentative agreements:
None.

Candidate options:
Issue 2-2-1: PRACH high speed support declaration for HST
· Option 1: HST PRACH support should be covered by the same declaration entry for HST PUSCH and UL TA, and one declaration entry for short and long preamble format is enough:
	D.108
	High speed train
	Declaration of high speed train scenario support.

	D.109
	PRACH format for high speed train
	Declaration of supported PRACH format(s) for high speed train scenario, i.e. format 0 restricted set type A, format 0 restricted set type B, format A2, format B4, format C2.
This declaration is applicable to HST PRACH only if BS declares to support high speed train in D.108.



· Option 2a: Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”:
	D.10X
	PRACH high speed train long format support
	Declaration of the supported long PRACH format 0 restricted set configurations for high speed train categories, i.e., not declared (no high speed train support), restricted set type A, restricted set type B, or both.

	D.10X
	PRACH high speed train short format support
	Declaration of high speed train support for each supported short PRACH format. I.e., declare for each of the supported formats of the set {A2, B4, C2}, if high speed mode is supported.



· Option 2b: Include the two new manufacturer declarations “PRACH high speed train long format support” and “PRACH high speed train short format support”:
	D.110
	PRACH long format for high speed train
	Declaration of format 0 restricted set type A and/or restricted set type B for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.

	D.111
	PRACH short format for high speed train
	Declaration of format A2 for high speed mode and/or B4 for high speed mode and/or C2 for high speed mode for high speed train scenario.
This declaration is applicable to PRACH for high speed train only if BS declares to support high speed train in D.108.



Recommendations for 2nd round:
Issue 2-2-1: PRACH high speed support declaration for HST
· Continue discussion in 2nd round.
Could the remaining companies consider compromising to option 1?
It is supported by a large majority and is aligned with previous PUSCH decisions.


	Sub-topic#2-3
	Sub-topic 2-3: Test applicability for short PRACH formats
Tentative agreements:
Issue 2-3-1: Test applicability for short PRACH formats
· Do not specify an additional test applicability rule for HST short PRACH, i.e., all short PRACH format declared to be supported need to be tested.

Candidate options:
None

Recommendations for 2nd round:
Issue 2-3-1: Test applicability for short PRACH formats
· Tentative agreement is agreeable.




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

	#1
	None
	None



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”

	R4-2009837
	To be revised.

	R4-2009838
	To be revised.

	R4-2011017
	To be revised.

	R4-2011018
	To be revised.



Discussion on 2nd round (if applicable)

Remark: Will be filled in for the revised version on Monday to guide and capture discussions in second round.


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

	R4-2010080
	CMCC
	“Discussion on BS demodulation for NR HST”
Additional scenario “X” for UL TA and declaration
Proposal 2: for UL timing adjustment, it is proposed to specify requirements for scenario X, and no declaration for scenario X is needed.

	R4-2010786
	ZTE Wistron Telecom AB
	“Further discussion on NR HST BS demodulation performance”
Additional scenario “X” for UL TA
Proposal 5: Postpone requirements for scenario X to Rel-17 (Option 2).
Organization of HST requirements for UL TA 500kph in specifications
Proposal 6: To Extend the current tables in UL TA section to 500km/h by inserting new rows for 500km/h is a good choice with conciseness and readability (Option 3).

	R4-2009699
	NTT DOCOMO, INC.
	“Views on NR PUSCH for UL timing adjustment”
Scenario X for UL timing adjustment
Proposal 1: Specify UL timing adjustment requirements for scenario X (Option 1).
Proposal 2: Implicit test passing is not allowed for Scenario X.
Scenario X declaration
Proposal 3: No declaration is needed for scenario X (Option 1)
Organization of HST requirements for UL TA 500kph in specs
Proposal 4: Requirements for different scenarios captured in separate tables (Option 2).

	R4-2009783
	CATT
	“Simulation results for NR PUSCH UL timing adjustment demodulation requirement”

	R4-2009784
	CATT
	“Discussion on the remaining issues of NR HST PUSCH UL TA”
Scenario X for UL timing adjustment
Proposal 1: Do not specify scenario “X” for NR HST (Option 2).
Proposal 2: The 120kph scenario X can be introduced as minimum requirements for normal mode as separate subsection.
Proposal 3: No scenario X implicit test passing.
Scenario X declaration
Proposal 4: No declaration for scenario X is needed (Option 5).
Proposal 5: If RAN4 agree 120kph scenario X is introduced as minimum requirements for normal mode as separate subsection, testing scenario X is always required for normal mode.
Organization of HST requirements for UL TA 500kph in specs
Proposal 6: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario (Option 3).
Minimum CBW UL TA FDRA and SRS configuration
[bookmark: _Hlk47888034]Proposal 7: RB assignment: 5MHz CBW/15kHz SCS: 10 RB for each UE, and 10MHz CBW/30kHz SCS: 10 RB for each UE.
Proposal 8: Starting PRB index: Moving UE: 0, Stationary UE: 10 for 5MHz CBW/15kHz SCS, and 10 for 10MHz CBW/30kHz SCS.
Proposal 9: SRS resource allocation: 5MHz CBW/15 kHz SCS: CSRS = 5, BSRS =0, for 20 RB and 10MHz CBW/30 kHz SCS: CSRS = 5, BSRS =0, for 20 RB. 
Proposal 10: Add the cases for 5MHz CBW/15kHz SCS and 10MHz CBW/30KHz SCS for UL TA to the simulation result summary template.

	R4-2009855
	Nokia, Nokia Shanghai Bell
	“On NR Rel-16 HST BS demodulation UL timing adjustment requirements and simulation results”
UL TA additional scenario X
Observation 1: UL TA is never tested outside the HST context.
Proposal 1: RAN4 to introduce UL TA scenario X.
UL TA manufacturer declarations w.r.t. scenario X
Proposal 2: RAN4 to introduce UL TA scenario X, which is to be tested independent of the HST support declaration.
UL TA organization of requirements for 500kph in specifications
Observation 2: Both option 1 and 3 are viable, but option 1 is slightly preferred.

	R4-2010279
	Samsung
	“Discussion and simulation results for NR HST UL timing adjustment”
Organization of UL timing requirement
Proposal 1:  Capturing the UL timing adjustment requirements with scenario “Y” and scenario “Z” in separable tables
UL additional scenario “X”
Proposal 2:  No requirement for UL TA requirement for scenario X.
Proposal 3:  If agreed to introduce requirement for scenario X, the test of scenario X can be implicated test passing, if BS can pass the test with high velocity with 350km/h for scenario Y, or 500km/h for scenario Z.
Parameters for additional SCS/BW
Proposal 4:  Allocated RBs for PUSCH 
-	5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
	-	Start RB index
		-	Moving UE: 0
		-	Stationary UE: 12
-	10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
	-	Start RB index
		-	Moving UE: 0
		-	Stationary UE: 12
Proposal 5:  Allocated RBs for SRS 
-	5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
-	10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
Proposal 6:  SRS bandwidth configuration is proposed as
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
Proposal 7:  FRC table for additional SCS/BW requirement
	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	12
	12

	Data bearging CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	4032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	4056
	4056

	Total number of bits per slot
	6336
	6336

	Total data bearing resource elements per slot
	1584
	1584

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2, and l0 = 2 for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [15].


 

	R4-2010609
	Ericsson
	“Discussion on HST UL TA remain issues”
Additional scenario “X”
Proposal 1: Include scenario X requirement discussion in Rel-17 normal NR enhancement discussion.
Proposal 2: If scenario X requirements have to be discussed together with Rel-16 HST requirements, adding it in non-HST sections/tables to avoid misleading.
Proposal 3: No implicit test passing for scenario X.
Proposal 4: No applicability rule for scenario X.
UL TA manufacturer declarations w.r.t. scenario X
Proposal 5: Agree with Option 1 that no declaration is needed for scenario X and the test of scenario X is always required.
UL TA organization of requirements for 500kph in specifications
Proposal 6:  Agree with Option 3 that capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario. Adding phrase “for high speed train” in the table title.

	R4-2010610
	Ericsson
	“Scenario Z NR PUSCH UL timing adjustment simulation results”

	R4-2011008
	Huawei, HiSilicon
	“Discussion on the UL timing adjustment”
Additional scenario “X”
Proposal 1: Do not specify scenario “X”.
Manufacturer declaration
Proposal 2: For UL TA, no declaration for scenario X is needed and no requirements for scenario X.
Specification writing
Proposal 3: Requirements for different scenarios captured in same table for UL TA.

	R4-2011398
	Huawei, HiSilicon
	“Simulation results on the UL timing adjustment”



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: Additional scenario X
Sub-topic description:
No conclusion was reached on the introduction of UL TA scenario X/120km/h in the last meeting:
	· Additional scenario “X”
· Option 1: Specify requirements for scenario X.
· Option 2: Do not specify scenario “X”.
· No consensus, continue discussion. Companies are encourage to bring more analysis the necessity and un-necessity of introducing this test cases and make decisions in Q3 2020. 
· Scenario “X” implicit test passing
· Discuss after additional scenario “X” introduction is decided.



Open issues and candidate options before e-meeting:

Issue 3-1-1: Addition of scenario X in the scope of NR_HST
· Proposals
· Option 1 (CMCC, DCM, Nokia): Specify requirements for scenario X (“120km/h”) in NR_HST-Perf as HST requirement.
· Option 2 (CATT): Specify requirements for scenario X (“120km/h”) in NR_HST-Perf as new subsection in normal mode requirements.
· Option 3 (ZTE, Samsung, Ericsson, Huawei, CATT, Samsung): Do not specify requirements for scenario X (“120km/h”) in NR_HST-Perf.
· Option 4 (Ericsson, CMCC, DCM, Nokia): If scenario X requirements have to be discussed together with Rel-16 HST requirements, adding it in non-HST sections/tables to avoid misleading.
· Recommended WF
· Collect views in 1st round.
· Prime candidate for online discussion.


Issue 3-1-2: Addition of scenario X in the scope of other work item
· Proposals
· Option 1 (ZTE, Huawei): Specify requirements for scenario X (“120km/h”) in a different Rel-17 WI.
· Option 2 (Ericsson, ZTE, Huawei): Include requirements for scenario X (“120km/h”) in Rel-17 NR demod enhancements WI.
· Option 3 (Samsung): Discuss in plenary meeting.
· Recommended WF
· Collect views in 1st round.



Sub-topic 3-2: Manufacturer declarations w.r.t. scenario X
Sub-topic description:
It remains open, if scenario X support should be declarable by the manufacturer.

Open issues and candidate options before e-meeting:

Issue 3-2-1: Scenario X manufacturer declaration
· Proposals
· Option 1 (CMCC, DCM, CATT, Nokia, Ericsson): No declaration required for scenario X support, i.e., scenario X is always tested and no implicit test passing.
· Option 2 (Samsung): If scenario X introduced: No declaration required for scenario X support. Implicit passing of scenario X, if scenario Y or Z are passed.
· Option 3 (Huawei): No declaration for scenario X is needed and no requirements for scenario X.
· Recommended WF
· Tentative agreement: No manufacturer declaration for scenario X.
· Open issue: Implicit test passing, please comment in first round.


Issue 3-2-2: Scenario X implicit test passing
· Proposals
· Option 1 (CMCC, DCM, CATT, Nokia, Ericsson): No implicit test passing.
· Option 2 (Samsung, Nokia, ZTE): If scenario X introduced: Implicit passing of scenario X, if scenario Y or Z are passed.
· Option 3 (Ericsson, Huawei, Nokia, Samsung, ZTE): If scenario X is introduced, a BS which declare to support HST speed can be implicit test passing of scenario X if scenario Y or scenario Z is passed.
· Recommended WF
· Please comment in first round.



Sub-topic 3-3: Specification writing
Sub-topic description:
Some details on how to capture UL TA requirements in the specification remained open:
	· Organization of HST requirements 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.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario.



Open issues and candidate options before e-meeting:

Issue 3-3-1: Organization of requirements for 500kph in specifications
· Proposals
· Option 1 (Huawei): Requirements for different scenarios captured in same table.
· Option 2 (-[?], Samsung): Requirements for different scenarios captured in separate tables.
· Option 3 (ZTE, CATT, Nokia, Ericsson, Huawei): Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario. Title includes “for high speed train”.
· Recommended WF
· Option 1 and 3 are currently the same.
Can companies try to compromise to option 3?



Sub-topic 3-4: Minimum CBW FDRA and SRS configuration
Sub-topic description:
Following the agreement in the last meeting to additionally have requirements for the minimum CBWs (15kHZ/5MHz and 30kHz/10MHz), the FDRA and SRS configuration for these cases needs to be agreed upon.
Straightforward extrapolation from the previous configurations seems achievable.

Open issues and candidate options before e-meeting:

Issue 3-4-1: Minimum CBW FDRA and SRS configuration
· Proposals
· Option 1 (Samsung, Huawei, Nokia, CATT, ZTE): Use the following configurations:
FDRA
5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 12
10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 12
SRS
5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
· Option 2 (CATT, Nokia): Use the following configurations:
FDRA
5MHz CBW/15KHz SCS: 10 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 10
10MHz CBW/30KHz SCS: 10 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 10
SRS
5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
· Option 3 (): TBA
· Recommended WF
· Only the number of allocated RBs is different for the two proposals.
Given the maximum transmission bandwidth configuration of 
	15kHz/5MHz -> 25RB and 
	30kHz/10MHz -> 24RB
both are possible.
· It is recommended to compromise to option 1 (12PRB per UE).


Issue 3-4-2: Minimum CBW simulation template
· Proposals
· Option 1 (CATT): Add the cases for 5MHz CBW/15kHz SCS and 10MHz CBW/30KHz SCS for UL TA to the simulation result summary template
· Recommended WF
· Agree.


Issue 3-4-3: Minimum CBW simulation template
· Proposals
· Option 1 (Samsung): FRC table for additional SCS/BW requirement
	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	12
	12

	Data bearging CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	4032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	4056
	4056

	Total number of bits per slot
	6336
	6336

	Total data bearing resource elements per slot
	1584
	1584

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2, and l0 = 2 for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [15].



· Recommended WF
· Agree.
· Fix typo “bearging” -> “bearing”.



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

	ZTE
	Issue 3-1-1: Option 3 if considering time-line. 
Issue 3-1-2: Option 1 and 2 are similar more or less. Ok with both options.
Issue 3-2-1: Option 1 if agreed to introduce.
Issue 3-2-2: Option 2. Implicit testing allowed.
Issue 3-3-1: Option 3.
Issue 3-4-1: Agree with WF recommended by Moderator
Issue 3-4-2: Agree with WF recommended by Moderator
Issue 3-4-3: Agree with WF recommended by Moderator
….
Others:

	Ericsson
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
Issue 3-1-2: Addition of scenario X in the scope of other work item
Scenario X is defined at 120km/h which UE is in ETU200 propagation channel model. In LTE specification, ETU models are used in only non-HST requirements. Thus, we don’t think scenario X is suitable to be included in HST requirement which velocity is defined at 350km/h and 500km/h.
We suggest RAN4 consider Option 5 at first to introduce it in Rel-17 normal NR enhancement part.
As the second choice, if it has to be discussed in Rel-16 HST demod session, then it would be better to be added in non-HST section to avoid misleading. 
Issue 3-2-1: Scenario X manufacturer declaration
We think scenario X is for normal NR scenario and it should be always tested which is simple. If we don’t have scenario X requirement, then we can’t test the UL TA for those non-HST BS. 
Issue 3-2-1: Scenario X implicit test passing
For BS support HST, the scenario X can be considered implicit test passing if scenario Y or scenario Z is passed. 
We propose Option 3: If scenario X is introduced, a BS which declare to support HST speed can be implicit test passing of scenario X if scenario Y or scenario Z is passed.
Issue 3-3-1: Organization of requirements for 500kph in specifications
No matter scenario X will be introduced or not, capturing scenario Y and Z in the same table could be clearer. 
Prefer Option 3.
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
No strong opinions.
Issue 3-4-2: Minimum CBW simulation template
We are OK with Option 1.

	CATT
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
We prefer Option 2 and Option 3. 120kph should not be included into HST scenario, so it is proposed to specify it as new subsection in normal model requirements.
Issue 3-2-1: Scenario X manufacturer declaration
Issue 3-2-2: Scenario X implicit test passing
Prefer Option 1. Scenario X should be always tested because it is independent with scenario Y and Z. Besides, scenario X has the fading channel while scenario Y and Z have AWGN channel. The implicit passing cannot be implemented for scenario X only due to the speed.
P.S. Option 2 and Option 3 seems the same thing. If a BS needs to test scenario Y or Z, it means HST speed is declared to be supported. 
Issue 3-3-1: Organization of requirements for 500kph in specifications
Prefer Option 3. No need to separate the requirements into different tables. The same table for high speed train is rather readable.
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
Recommended WF is OK. We can compromise to Option 1.
Issue 3-4-2: Minimum CBW simulation template
We are OK with Option 1.

	Samsung
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
We are fine with option 3
The test purpose is to verify the BS receiver processing ability with variation of timing offset. From the BS receiver algorithm perspective, no different timing offset behaviour is expected. 
Meanwhile, based on the definition of timing offset, different velocity can only impact the gradient of variation. The timing offset under high velocity is changed more rapidly. Since RAN4 has introduced requirement with 350km and 500km, we think the BS receiver behaviour has already been verified properly.  
Issue 3-1-2: Addition of scenario X in the scope of other work item
No strong view for it. My understanding which WI will include this objective should be discussed in RAN-P meeting.
Issue 3-2-1: Scenario X manufacturer declaration
We are fine with recommend agreement about declaration and option 2. The requirement should be the basic requirement for BS with non-HST, following the LTE approach.
While in terms of testing, If BS declare to support scenario Y or Z and passed the requirement, there is no additional test for scenario X
Issue 3-2-2: Scenario X implicit test passing
As mentioned, different velocity can only impact the gradient of variation, there is no impact on the maximum value of timing offset. If BS can pass the requirement with high velocity, it can meet the requirement with low velocity.
Therefore, either option 2 and option 3 is fine for us
Issue 3-3-1: Organization of requirements for 500kph in specifications
We prefer with option 2. 
In LTE, the UL TA requirements for different scenarios with 120kph and 350kph are captured in same table. With considering different SCS and mapping type, the requirements captured in separate tables are better from future proof manner perspective. We prefer to define requirements for different scenarios captured in separate tables, in case of more SCS/BW are needed.
As for option 3, we are also ok, while the title should be not limited as “for high speed train”.
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
We are fine with option 1 and recommend WF to align with LTE approach for UL timing requirement 
Issue 3-4-2: Minimum CBW simulation template
We are fine with option 1,
Issue 3-4-3: Minimum CBW simulation template
We are fine with option 1

	Huawei
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
We prefer Option 3, i.e. Do not specify requirements for scenario X (“120km/h”) in NR_HST-Perf.
From BS’s perspective, for both AWGN and fading channel model, what BS can see are multiple taps transmitted from UEs and same behaviour is expected for TO estimation. For BS supports HST, it is no need to test Scenario X since there is already Scenario Y and Z. For BS not support HST, Scenario X may need to be tested, but we think it is out of scope.
Issue 3-1-2: Addition of scenario X in the scope of other work item
We are OK with either Option1 or Option 2 if RAN4 agrees to add this scenario in a Rel-17 WI.
Issue 3-2-1: Scenario X manufacturer declaration
OK with the recommended WF.
Issue 3-2-2: Scenario X implicit test passing
Support Option 3.
Issue 3-3-1: Organization of requirements for 500kph in specifications
We understanding Option 1 and Option 3 have the same meaning, i.e. Scenario Y and Z are included in the same table. Option 1 or Option 3 are OK for us.
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
OK with the recommended WF.
Issue 3-4-2: Minimum CBW simulation template
OK with the recommended WF.
Issue 3-4-3: Minimum CBW simulation template
OK with the recommended WF.

	CMCC
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
Our preference is Option 1, but we also agree that scenario X with 120km/h is mostly likely for normal scenario. Our consideration is that scenario X is specified in LTE to guarantee the performance of UL timing adjustment in normal scenario. However, in Rel-15 NR, scenario X is not specified. We are not sure whether Rel-17 will solve this issue and in which WI to discuss this issue. Since we already have detailed discussion on scenario X in Rel-16, we prefer to solve it in Rel-16. We can compromise to Option 4 (scenario X is introduced in Rel-16 and add it in non-HST sections/tables).
Issue 3-1-2: Addition of scenario X in the scope of other work item
As commented in Issue 3-1-1, it is preferred to specify scenario X in Rel-16 and add it in non-HST sections/tables.
Issue 3-2-1: Scenario X manufacturer declaration
Option 1.
Issue 3-2-2: Scenario X implicit test passing
Option 1.

	
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
We prefer to introduce scenario X in this Rel-16 WI. In LTE, both HST and UL timing adjustment were initially introduced from the first release (i.e., Rel-8). However, in NR Rel-15, it was postponed to introduce these requirements due to the time limitation. So, RAN4 started the discussion on both HST and UL timing adjustment in this WI. Basically, the LTE Rel-8 requirements are very basic and general requirements, which are important for verifying basic performance. Thus, the scenario X should be introduced in this Rel-16 WI (i.e., Option 1). In addition, we can compromise on option 4 to start the simulation work and move forward.
Issue 3-1-2: Addition of scenario X in the scope of other work item
As commented in Issue 3-1-1, we prefer to specify the requirements in this Rel-16 WI.
Issue 3-2-1: Scenario X manufacturer declaration
We still prefer option 1 to align with LTE.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Addition of scenario X in the scope of NR_HST
We think that scenario X needs to be captured in the specification, no Rel-15 non-HST UL TA test is currently defined. However, we are open to compromise as to where and via which work item.
Option 4 seems like a good compromise.
Issue 3-1-2: Addition of scenario X in the scope of other work item
As for issue 3-1-1, we can compromise to inclusion under a different WI.
If no agreement is achieved in Rel. 16 then we propose to include the topic in Rel-17 NR demod enhancements (Option 2).
Issue 3-2-1: Scenario X manufacturer declaration
We can compromise to either option 1 or 2. Scenario X is a basic requirement that should always be tested.
Issue 3-2-2: Scenario X implicit test passing
Either option 1, 2, or 3 is fine for us.
Issue 3-3-1: Organization of requirements for 500kph in specifications
Either option 1, 2, or 3 is fine for us.
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
Either option 1 or 2 is fine for us. Propose to follow recommended WF.
Issue 3-4-2: Minimum CBW simulation template
Agree.
Issue 3-4-3: Minimum CBW simulation template
Agree, after fixing typo.



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

	XXX
	Title, Source

	
	Company A

	
	Company B

	R4-2009785
	CR for 38.141-2: Introduction of NR PUSCH UL timing adjustment performance requirement for scenario Z, CATT

	
	

	
	

	R4-2009786
	CR for 38.141-2: appendix for NR PUSCH UL timing adjustment for scenario Z, CATT

	
	Moderator: I imagine this Tdoc was not uploaded to comply with the “number of CRs” rules. If this is the case, please withdraw.

	
	

	R4-2010281
	CR on UL timing adjustment conducted performance requirement for TS 38.141-1, Samsung

	
	Ericsson: In table 8.2.5.4.2-2, RB assignment row, 40MHz is with 30kHz instead of 15k.

	
	Nokia: G.4 seems to be missing Scenario Z.

	R4-2010781
	CR for 38.104: Performance requirements for UL timing adjustment, ZTE Wistron Telecom AB

	
	

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Sub-topic#3-1
	Sub-topic#3-1: Additional scenario “X”
Tentative agreements:
None.

Candidate options:
Issue 3-1-1: Addition of scenario “X” (combination of Issues 3-1-1 and 3-1-2)
· Option 1: Specify requirements for scenario X (“120km/h”) in NR_HST-Perf as HST requirement.
· Option 3: Do not specify requirements for scenario X (“120km/h”) in NR_HST-Perf.
· Option 4: If scenario X requirements have to be discussed together with Rel-16 HST requirements, adding it in non-HST sections/tables to avoid misleading.
· Option 5: Discuss in plenary meeting to include scenario X in a different WI.

Recommendations for 2nd round:
Issue 3-1-1: Addition of scenario “X”
· Continue the discussion in 2nd round.
· Option 4 seems like a potentially agreeable compromise to introduce scenario X in Rel-16.
Please consider compromising.


	Sub-topic#3-2
	Sub-topic#3-2: Manufacturer declaration w.r.t. scenario X.
Tentative agreements:
Issue 3-2-1: Scenario X manufacturer declaration
· No manufacturer declaration for scenario X.

Candidate options:
Issue 3-2-2: Scenario X implicit test passing
· Option 1: No implicit test passing.
· Option 2: If scenario X is introduced, a BS which declare to support HST speed can be implicit test passing of scenario X if scenario Y or scenario Z is passed.

Recommendations for 2nd round:
Issue 3-2-1: Scenario X manufacturer declaration
· Tentative agreement is agreeable.
Issue 3-4-2: UL TA supported speed declaration for [120kph], 350kph, and 500kph
· Continue discussion in 2nd round.
· Option 2 seems like a possible compromise, please evaluate.


	Sub-topic#3-3
	Sub-topic#3-3: Specification writing
Tentative agreements:
None.

Candidate options:
Issue 3-3-1: Organization of requirements for 500kph in specifications
· Option 2: Requirements for different scenarios captured in separate tables.
· Option 3: Capture the 500kph UL TA scenario in the same table as the 350kph UL TA scenario. Title includes “for high speed train”.

Recommendations for 2nd round:
Issue 3-3-1: Organization of requirements for 500kph in specifications
· Continue to discuss in 2nd round.
· There is almost a consensus on option 3.
Could the remaining opponent consider compromising?


	Sub-topic#3-4
	Sub-topic#3-4: Minimum CBW FDRA and SRS configuration
Tentative agreements:
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
· Use the following configurations:
FDRA
5MHz CBW/15KHz SCS: 12 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 12
10MHz CBW/30KHz SCS: 12 contiguously allocated RBs for each UE
Start RB index
Moving UE: 0
Stationary UE: 12
SRS
5MHz CBW/15KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
10MHz CBW/30KHz SCS: 20 contiguously allocated RBs starting from PRB index 0
C_SRS = 5, B_SRS =0, for 20RB with 15 KHz SCS and 30 KHz SCS
Issue 3-4-2: Minimum CBW simulation template
· Add the cases for 5MHz CBW/15kHz SCS and 10MHz CBW/30KHz SCS for UL TA to the simulation result summary template
Issue 3-4-3: Minimum CBW simulation template
	Reference channel
	
	

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	12
	12

	Data bearing CP-OFDM Symbols per slot (Note 1)
	11
	11

	Modulation
	16QAM
	16QAM

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

	Payload size (bits)
	4032
	4032

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	4056
	4056

	Total number of bits per slot
	6336
	6336

	Total data bearing resource elements per slot
	1584
	1584

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos2, and l0 = 2 for PUSCH mapping type A, as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in subclause 5.2.2 of TS 38.212 [15].




Candidate options:
None.

Recommendations for 2nd round:
Issue 3-4-1: Minimum CBW FDRA and SRS configuration
· Tentative agreement is agreeable.
Issue 3-4-2: Minimum CBW simulation template
· Tentative agreement is agreeable.
Issue 3-4-3: Minimum CBW simulation template
· Tentative agreement is agreeable.




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

	#1
	None
	None



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”

	R4-2009785
	Agreeable.

	R4-2009786
	Withdrawn.

	R4-2010281
	To be revised.

	R4-2010781
	Agreeable.



Discussion on 2nd round (if applicable)

Remark: Will be filled in for the revised version on Monday to guide and capture discussions in second round.


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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* PRACH high speed support declaration for HST
— Option 1c: One declaration table entry for short and long

D.108  |High speed train Declaration of high speed train scenario support.
D.110 _ |PRACH format for high Declaration of supported PRACH format(s) for high speed train scenario, €. format O restricted set

speed train ltype A, format O restricted set type B, format A2, format B4, format C2
This declaration is applicable to HST PRACH only if BS declares to support high speed train in D.108.

— Option 2: Include the two new manufacturer declarations
“PRACH high speed train long format support” and “PRACH high
speed train short format support”,

D.10X_|PRACH high speed train long _|Declaration of the supported long PRACH format O restricted set configurations for high speed
format support train categories, i.e., not declared (no high speed train support), restricted set type A, restricted set
type 8, or both

D.10X__|PRACH high speed train short _|Declaration of high speed train support for each supported short PRACH format. .e., declare for
format support each of the supported formats of the set {A2, B4, C2},if high speed mode is supported.

— Option 4: One declaration table entry for short and long format,
no HST support

D.109 PRACH format for HST Declaration of restricted set type A and/or restricted set type B and/or A2 for high
speed mode and/or B4 for high speed mode and/or C2 for high speed mode or no
HST support for HST PRACH 1





