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1 WID objectives
	· Investigate and specify the following scenarios: 

· NR SA single carrier scenario.

· Study the EN-DC scenario considering the LTE HST performance.

· The channel model: 

· HST-SFN scenarios, i.e. multiple RRHs connecting to one BBU. The channel model for HST-SFN will be discussed in this WI.

· HST single tap channel model 
· Other channel models are not precluded

· The maximum Doppler frequency will be investigated and determined based on operating frequency, velocity and the NR design limitations for all UL/DL physical channels.

· The carrier frequency is up to 3.6GHz covering both TDD and FDD.

· The feasibility of supporting speeds of up to a maximum of 500km/h will be investigated. The actual maximum supported velocity at 3.6GHz will be decided in this WI.
Objective of Demodulation Performance part:
· Specify the UE demodulation requirements and test cases for NR PDSCH 

· Other requirements are not precluded if needed. 

· Specify the BS demodulation requirements and test cases for 
· PUSCH 
· PRACH restricted set A for preamble format 0
· PRACH restricted set B for preamble format 0
· PUSCH for UL timing adjustment
· Other requirements are not precluded if needed
· NOTE: PUSCH with HST single tap channel model, PRACH restricted set A/B and PUSCH for UL timing adjustment, test assumptions and corresponding CR(s) to be finalized by Dec. 2019 and final CRs including the requirement SNR to be finalized by Mar. 2020 should support at least up to 350 km/h. A single set of requirements supporting greater speeds is not precluded if RAN4 decides a single set of requirements is feasible and they are completed within this timescale.


2 WF from last meeting
R4-1910050
WF on demodulation for UE NR HST
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Source: CMCC

Abstract: 

Discussion: 

Decision:

Approved
R4-1910128
Way forward on NR BS HST demodulation requirements
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Source: Huawei, HiSilicon
Abstract: 

This contribution provides the way forward on 

Discussion: 

Decision:

Approved
3 UE Demodulation (2 hours)
CMCC will lead the WF on UE
3.1 List of contributions (13)
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1910827
	Discussion on PDSCH simulation assumptions for NR-HST UE
	MediaTek inc.
	discussion
	Discussion
	8.17.2.2

	R4-1910926
	Further discussion on UE demodulation for NR support of high speed scenario
	CMCC
	discussion
	Approval
	8.17.2.2

	R4-1910932
	WF on UE demodulation for NR HST
	CMCC
	discussion
	Approval
	8.17.2.2

	R4-1911003
	Views on the demodulation requirements for NR HST-SFN scenario
	Intel Corporation
	discussion
	Discussion
	8.17.2.2

	R4-1911004
	Views on the demodulation requirements for NR single tap HST scenario
	Intel Corporation
	discussion
	Discussion
	8.17.2.2

	R4-1911005
	[Draft] LS on network assistance signalling for NR HST scenarios
	Intel Corporation
	LS out
	Approval
	8.17.2.2

	R4-1911092
	Discussion and simulation results for NR UE demodulation requirements under HST single tap
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.2

	R4-1911093
	Discussion and simulation results for NR UE demodulation requirements under HST-SFN
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.2

	R4-1911276
	Views on high-speed train tests for NR
	NTT DOCOMO, INC.
	discussion
	　
	8.17.2.2

	R4-1911763
	Discussion on NR PDSCH demodulation requirements for HST
	Ericsson
	discussion
	Discussion
	8.17.2.2

	R4-1912193
	Evaluation of PDCCH under HST scenario
	Ericsson
	other
	Approval
	8.17.2.2

	R4-1912194
	HST PDSCH Single tap results
	Ericsson
	discussion
	Discussion
	8.17.2.2

	R4-1912423
	Views on Tests for High Speed Train Scenarios
	Qualcomm Incorporated
	discussion
	　
	8.17.2.2

	R4-1911091
	Further discussion on scenario and transmission schemes
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.1


3.2 SCS and channel bandwidth

Agreements in RAN4#92 meeting:

-
FDD: 10 MHz, SCS 15 kHz

-
TDD: 40 MHz, SCS 30 kHz 

-
FFS for FDD 30KHz
Proposals in RAN4#92bis meeting

Option 1 (Huawei): Not consider 30 kHz SCS for FDD cases.
Discussion

Agreement

-
FDD: 10 MHz, SCS 15 kHz

-
TDD: 40 MHz, SCS 30 kHz 

3.3 Maximum Doppler frequency
Agreements in RAN4#92 meeting:
· Maximum Doppler 
· For TDD 30KHz 

· For HST single tap, maximum Doppler 1667Hz  is feasible. 

· For HST-SFN, further study the maximum Doppler frequency: 

· Target speed of 500km/h

· Option 1: 1667Hz 

· Option 2: 1500Hz   

· Target speed of 350km/h

· 1167Hz 

· For FDD 15KHz 

· Single tap HST 

· Option 1: 1000Hz 

· Option 2: 1250Hz 

· HST-SFN

· Target speed of 500km/h 

· Option 1: 1667Hz 

· Option 2: 1250Hz 

· Option 3: 875Hz 

· Option 4: 972Hz 

· Option 5: 780Hz

· Target speed of 350km/h

· Option 1: 875Hz

· Option 2: 780Hz

· Note: for HST-SFN, other proposals are not precluded 

Proposals in RAN4#92bis meeting

Option 1 (MTK):

· For HST-SFN, the feasible maximum Doppler frequency is:

· 975Hz for FDD
· 1667Hz for TDD

· For single-tap HST channel, the feasible maximum Doppler frequency is: 

· 875Hz for FDD
· 1667Hz for TDD

Option 2 (CMCC): for both single-tap HST and HST-SFN:
· 1667Hz for 30KHz SCS

· 780Hz for 15KHz SCS
Option 3 (Intel): 972 Hz for 15KHz SCS
Option 4 (Huawei): 
· For single-tap HST 
· 1667Hz  for 30KHz
· 972Hz  for 15KHz

· For HST-SFN
· 1667Hz for 30KHz

· 875 or 780Hz for 15KHz
Option 5 (Ericsson):
· For single-tap HST

· 1250Hz for 15KHz
· 1667Hz for 30KHz
Option 6 (Qualcomm):
· For HST-SFN

· 712Hz for 15KHz
· 1500Hz for 30KHz

Option 7 (DCM): 

·  For TDD 30KHz
·  For HST-SFN, Target speed of 500km/h
· Option 1: 1667Hz

·  For FDD 15KHz

·  For Single tap HST

·  Option 2: 1250Hz

· HST-SFN, Target speed of 500km/h

· Option 2: 1250Hz

· HST-SFN, Target speed of 350km/h

· Option 1: 875Hz

	SCS
	Target speed=500km/h
	Target speed=350km/h

	
	HST-SFN
	Single tap HST
	HST-SFN

	15KHz FDD
	Option 1 (MTK): 972Hz 

Option 2 (CMCC): 780Hz

Option 4 (Huawei): 875Hz/780Hz

Option 5 (Qualcomm): 712Hz
DCM will check in this meeting
Option 6 (DCM): 1250Hz
	Option 1 (MTK): 875Hz

Option 2 (Huawei, Intel): 972Hz

Option 3 (Ericsson, DCM, Qualcomm, CMCC, Intel): 1250Hz
Huawei and MTK will check in this meeting

	Option 1 (Qualcomm): 712Hz 

DCM will check in this meeting
Option 2 (DCM): 875Hz

	30KHz TDD
	Option 1 (MTK, CMCC, Huawei, DCM): 1667Hz 
Option 2 (Qualcomm): 1500Hz

   DCM will check in this meeting
	Option 1 (Ericsson): 1667Hz
	


Discussion
Qualcomm: need some margin for frequency error. Propose 1500Hz for 30KHz HST-SFN
CMCC: prefer 1667Hz. Can compromise to 1500Hz considering frequency error

DCM: internal check in this meeting

Huawei: option 3 for 15KHz single tap HST is not feasible

Intel: prefer to align BS and UE demodulation

Qualcomm: option 3 for 15KHz single tap HST within 10ms TRS periodicity is within pull-in range
Huawei: BS and UE assume different carrier frequency?
DCM: prefer to keep the same assumption as LTE. Don’t want to reduce the number for carrier frequency.

Qualcomm: For option 3, Ds=300 Dmin=2, 720Hz can be supported for 20ms periodicity.
Agreement
	SCS
	Target speed=500km/h
	Target speed=350km/h

	
	HST-SFN
	Single tap HST
	HST-SFN

	15KHz FDD
	Option 1 (MTK): 972Hz 

Option 2 (CMCC): 780Hz

Option 4 (Huawei): 875Hz/780Hz

Option 5 (Qualcomm): 712Hz
· DCM will check in this meeting
Option 6 (DCM): 1250Hz
	Option 1 (MTK): 875Hz

Option 2 (Huawei, Intel): 972Hz

Option 3 (Ericsson, DCM, Qualcomm, CMCC, Intel): 1250Hz

· Huawei and MTK will check in this meeting

	Option 1 (Qualcomm): 712Hz 

· DCM will check in this meeting
Option 2 (DCM): 875Hz

	30KHz TDD
	Option 1 (MTK, CMCC, Huawei, DCM): 1667Hz 
Option 2 (Qualcomm): 1500Hz

· DCM will check in this meeting
	1667Hz
	


Note: options marked as yellow is the tentative agreement, and need further check by some companies in this meeting.
3.4 Deployment Scenario
Agreements in RAN4#92 meeting:
· Deployment scenario

· HST-SFN with bidirectional coverage 

· HST single tap 
· FFS for multi-path fading channel 

Proposals in RAN4#92bis meeting

Option 1 (DCM):

Introduce normal demodulation tests with TDL channel model with following Doppler frequency.

· FDD: at least 600 Hz Doppler frequency test with SCS = 15KHz 

· TDD: at least 1200 Hz Doppler frequency test with SCS = 30KHz
Option 2 (Ericsson):
If RAN4 considers the multi-path fading channel also in Rel-16 NR UE demodulation requirements, the maximum Doppler frequency should be at most 600Hz.
Discussion
Qualcomm/Huawei: should not define multi-path fading channel. Only consider more server HST channels.
DCM: LTE have multi-path fading channel, ETU 600

Qualcomm: for LTE R16 no multi-path fading channel requirements is defined
Chair: HST is optional feature, if UE cannot support HST, multi-fading channel will be tested.
DCM: 600Hz is 240km/h for 2.7GHz, very typical scenario for high speed.


Huawei: is this typical for HST deployment?


Intel: why UE does not support HST needs to test multi-path fading channel?



DCM: channel model is different. Multi-path is also typical for HST.

Samsung: before decision is made, feasibility study on DMRS configuration is needed.
Qualcomm: if UE can pass HST channels, why multi-fading channel is needed. If optionality is considered, applicability rule needs further study. And when UE pass dense area, speed will be much lower, and not high speed anymore.

DCM: in Japan, dense urban can achieve high speed.


Qualcomm: tunnel scenario or open space?



DCM: both

Qualcomm/Intel: we can only agree with defining fading channel tests with applicability rule defined. Analysis on the DMRS is needed.

DCM: whether applicability rule mentioned by QC is defined in LTE?

Qualcomm: Rel-16 no multi-path channel is introduced, so no applicability rule is defined.

DCM: our target is on R15 multi-path fading channel
Ericsson: TDL channel model is not clear. What is the delay spread?
DCM: TDL-B/C

Agreement

Simulation assumption for multi-path fading channel:

 [TDL-C 300ns and/or TDL-B 100ns] channel model with following Doppler frequency.

· FDD: at least [600 Hz] Doppler frequency test with SCS = 15KHz 

· TDD: at least [1200 Hz] Doppler frequency test with SCS = 30KHz
Note 1: further study on the applicability rule
Note 2: number of maximum Doppler frequency will be further discussed based on simulation and analysis.

Note 3: further study on the multi-path fading channel model

Note 4: Whether to define fading channel requirements will be based on simulation and analysis.
3.5 Channel model
3.5.1 HST single tap
Agreements in RAN4#92 meeting:
Option 1: Ds=300m , Dmin=2m 

Option2: Ds=700m, Dmin=150m 

Proposals in RAN4#92bis meeting

Option 1 (CMCC, Huawei): Ds=700m, Dmin=150m
Option 2 (Intel, DCM): Ds = 300 m, Dmin = 2 m
3.5.2 HST-SFN

Agreements in RAN4#92 meeting:
Reuse LTE HST-SFN bi-directional channel model, and number of taps can be further discussed.

-
Option 1: Ds=1000m, Dmin=50m

-
Option 2: Ds=700m, Dmin=150m

-
Option 3: Ds= 300m, Dmin=2m
For simulation alignment purpose
· HST-SFN: use 4-tap as baseline

· Option 1 Ds=300m, Dmin=2m  for HST single tap

· Option 1 Ds=1000m, Dmin=50m for HST-SFN 

Proposals in RAN4#92bis meeting
· Ds and Dmin values

Option 1 (CMCC, Huawei, Qualcomm): Ds=700m, Dmin=150m 

Option 2 (Intel, DCM): Ds = 300 m, Dmin = 2 m
· Number of taps

· Use 4-tap as LTE SFN
Discussion
Agreement

· Number of taps

· Use 4-tap as LTE SFN
3.5.3 Values for Ds and Dmin
Proposal from CMCC
•
Solution 1: For HST-SFN scenario, Ds=700m, Dmin=150m and Ds= 300m, Dmin=2m are considered for both 30 KHz SCS and 15 KHz SCS. For HST single tap, Ds=700m, Dmin=150m and Ds= 300m, Dmin=2m are considered for both 30 KHz SCS and 15 KHz SCS.

•
Solution 2: For HST-SFN scenario, Ds=700m, Dmin=[50m or 150m] are considered for both 30 KHz SCS and 15 KHz SCS. For HST single tap, Ds=300m, Dmin=2m are considered for both 30 KHz SCS and 15 KHz SCS.

•
Solution 3: For SCS=30 KHz, Ds=700m, Dmin=150m are considered for both HST-SFN and HST single tap. For SCS=15 KHz, Ds=300m, Dmin=2m are considered for both HST-SFN and HST single tap.
Discussion
Qualcomm/Intel/Samsung: OK with solution 2
DCM: why Dmin is increased from 50 to 150m.


CMCC: deployment restriction.

Huawei: HST single tap, whether Dmin =2 is typical?

CMCC: HST-SFN open space is considered, HST single tap tunnel is considered


DCM: Dmin=2 is based on deployment. Not necessary to differentiate scenario.

Samsung: BS defines open space and tunnel.  BS single tap is for tunnel and open space? Solution 3 is also fine for us from both BS and UE perspective.

DCM: would like further discuss on the Dmin=150 or 50m?


Huawei: prefer only 150m.
Agreement

· For HST-SFN scenario, Ds=700m, Dmin= 150m are considered for both 30 KHz SCS and 15 KHz SCS. 
· For HST single tap, Ds=300m, Dmin=2m are considered for both 30 KHz SCS and 15 KHz SCS.
3.6 Simulation assumption

3.6.1 Number of additional DMRS
Agreements in RAN4#92 meeting:

Number of DMRS( single symbol DMRS, type 1 DMRS)
Option 1: 1+2

Option 2: 1+3
Proposals in RAN4#92bis meeting
Option 1 (MTK, Huawei, DCM, Ericsson, Qualcomm): Use 2 additional PDSCH DMRS symbols (Option 1: 1+1+1) for NR-HST test cases
Agreement

Use 2 additional PDSCH DMRS symbols (Option 1: 1+1+1) for NR-HST test cases
3.6.2 Rank
Agreements in RAN4#92 meeting:
For simulation
· Option 1: Rank = 1

· Option 2: Rank = 2 
Proposals in RAN4#92bis meeting
Option 1 (DCM): rank 1
Discussion
MTK: prefer rank 2
CMCC: both rank1 and rank2. 4Rx is mandatory for some bands. Considering the high SNR condition, prefer rank 2 for 4Rx mandatory UE and rank 1 for 2Rx UE.
Qualcomm: can we choose only one?
CMCC: applicability rule can be considered. 4Rx mandatory bands can only pass rank2, otherwise rank1 is tested.

Samsung: rank1 only for 2Rx and 4Rx, rank 2 only for 4Rx?
Chair: How about rank1 for FDD rank2 for TDD?
Qualcomm: can we go with different rank assumption for different scenario?


Intel: OK with Qualcomm

Intel: prefer same configuration for FDD and TDD.
Agreement

Rank 1 for HST single tap
Rank2  for HST-SFN
3.6.3 MCS
Agreements in RAN4#92 meeting:
For simulation: MCS 4; MCS 13; MCS 17 based on 64QAM table
Proposals in RAN4#92bis meeting
Option 1 (MTK):

· Rank2, MCS4 (QPSK) for low SNR

· Rank2, MCS13 (16QAM) for medium-to-high SNR

Option 2 (CMCC): MCS17
Discussion
Qualcomm: OK to consider MCS13 as baseline
Ericsson: can we differentiate HST-SFN and single tap?
MTK: MCS 17 is for high SNR

CMCC: only rank1 is simulated in our contribution. Further evaluation for rank 2 is needed.

MTK: MCS 17 is too high based on our simulation.
Agreement

For simulation : MCS 4; MCS 13; MCS 17 based on 64QAM table for both HST-SFN and HST single tap
3.7 Transmission scheme

Agreements in RAN4#92 meeting:
· Transmission scheme

· HST-SFN  with joint transmission. 

· Same transmission scheme as LTE HST-SFN 

· Interested companies are encouraged to study the feasibility and performance benefits for HST-SFN with DPS transmission

· Focus on Rel-15 RAN1 physical layer design in this WI first. FFS for Rel-16 RAN1 physical layer design. 
Proposals in RAN4#92bis meeting
Option 1 (Ericsson): Considering the test setup complexity of DPS for HST-SFN scenario, RAN4 should assume the joint transmission only for HST-SFN scenario.
Option 2 (Intel): 

Proposal #1: 
Consider DPS Tx scheme in Rel-16 HST WI and define corresponding demodulation requirements.
[image: image1.png]



Proposal #2: 
Consider distributed TRS and DMRS transmission besides advanced UE processing as the candidate enhancements for joint transmission scheme and specify corresponding demodulation requirements.
[image: image2.png]Joint TS — Distributed TRS
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Proposal #3: 
Define new RRC network assistance to inform UE whether the TCI state is associated with SFN or Non-SFN transmission in NR HST. Introduce additional information field of SFN/non-SFN conditions for each configured TRS resource set (NZP-CSI-RS-ResourceSet)
Option 3 (Huawei):
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Proposal 1: Scenario 1-2 and Scenario 3 should be considered as candidate scenarios to study, and more study is needed for Scenario 2-1 performance compared to Scenario 1-2.
Discussion
Ericsson/Samsung: our concern is the complex on the implementation and test for other transmission scheme. Prefer to not consider other transmission schemes.
Samsung: some transmission scheme is still under discussion in RAN1.

MTK: TCI state change and beam management need to be considered for DPS transmission

Intel: DPS is not very complex and is supported by Rel-15. We don’t observe any RRM impact for DPS transmission.

Qualcomm: same concern as Ericsson Samsung and MTK. UE needs to track two TCI states, which is optional feature. 

Intel: two TCI states tracking is not always needed.

Huawei: if UE can support tracking two TCI states, it can be tested.

Ericsson: what to verify in DPS transmission? Do not see any different from single tap from UE demodulation perspective.

Huawei: do we have any tests for two TCI states?

Qualcomm: with different UE capabilities of supporting two TCI states, how network deployment and scheduling will do?

Huawei: network will schedule based on different UE capabilities.

Intel: DPS can also work with only a TCI states. TCI switching delay need to be considered. DPS provide better performance and support high throughput.

Chair: what is different between DPS and HST single tap from UE demodulation perspective?

Discussion points

1. Whether network can schedule DPS and joint transmission depending on different UE capabilities of supporting two TCI states.

2. Whether there is any performance difference between DPS and HST single tap from UE demodulation perspective.

3. Whether one TCI state is feasible for DPS transmission.

Agreement
3.8 Signaling impact

Background:
In Rel-14 HST WI, signaling of highSpeedEnhancedDemodulationFlag is introduced to indicate UE to apply the advanced receiver in SFN scenario. In Rel-16 HST WI, though the detail signaling is under discussion in RAN2, RAN4 has agreed that a new configuration flag is introduced for UE demodulation performance requirements to support 500km/h velocity in HST-SFN scenario.
Proposals in RAN4#92bis meeting
Option 1 (CMCC):

· It is proposed to introduce network flag to indicate UE to apply the advanced receiver in HST-SFN scenario.

Option 2 (DCM):

Introduce UE capability and NW signalling for HST-SFN as for LTE.
Option 3 (Intel):
· Define additional network assistance to inform UE about operation in HST single tap scenario in order to allow UE to adjust FO tracking algorithms and ensure it can track very fast FO variation.
· Define new RRC network assistance to inform UE whether the TCI state is associated with SFN or Non-SFN transmission in NR HST. Introduce additional information field of SFN/non-SFN conditions for each configured TRS resource set (NZP-CSI-RS-ResourceSet)
Discussion
CMCC: we also propose both UE capability and network signalling.
Intel: HST single tap and SFN need different flag.


CMCC: R16 LTE HST does not have HST single tap. Can we first agree on HST-SFN.


Intel: NR has TRS configuration for single tap HST, which is different from LTE.
Discussion points

1. Whether HST single tap needs UE capability and NW signalling

2. The details on signalling. Whether it is same as LTE or different (proposed by Intel)
Agreement

Introduce UE capability and NW signalling for HST-SFN. FFS on HST single tap.
3.9 Target speed for test cases
Option 1 (DCM):

· HST-SFN: 350Km/h and 500km/h

· HST single tap: 500km/h

Discussion
Qualcomm/ Intel/ Apple: don’t see the need to define 350km/h if UE can pass 500km/h. RAN4 should focus on minimum requirements. Why need to test same configurations for two speeds?
Apple: what is the frequency band?
DCM: discuss after we have decision on maximum Doppler frequency
Agreement

3.10 Others
Issue 2: 
Option 1 (Ericsson): Do not introduce PDCCH demodulation requirements under HST single tap scenario
Discussion
Agreement
Do not introduce PDCCH demodulation requirements
4 BS Demodulation (2 hours)
4.1 List of contributions (28)
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1910927
	Further discussion on BS demodulation for NR support of high speed scenario
	CMCC
	discussion
	Approval
	8.17.2.3

	R4-1910931
	WF on BS demodulation for NR HST
	CMCC
	discussion
	Approval
	8.17.2.3

	R4-1910983
	Discussion on HST PUSCH demodulation requirement
	CATT
	discussion
	Agreement
	8.17.2.3

	R4-1910984
	Discussion on HST PRACH demodulation requirement
	CATT
	discussion
	Agreement
	8.17.2.3

	R4-1911094
	Discussion and simulation results for the general issues for NR HST BS demodulation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.3

	R4-1911095
	Discussion on the simulation assumptions for NR HST PUSCH demodulation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.3

	R4-1911096
	Discussion on the UL timing adjustment requirement for NR HST
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.3

	R4-1911097
	Discussion on the NR HST PRACH performance requirements for format 0
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.3

	R4-1911098
	Discussion on the NR HST PRACH performance requirements for PRACH formats with short sequence length
	Huawei, HiSilicon
	discussion
	Discussion
	8.17.2.3

	R4-1911192
	NR Rel-16 HST BS demodulation PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.17.2.3

	R4-1911193
	NR Rel-16 HST BS demodulation PRACH simulation results
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.17.2.3

	R4-1911194
	On NR Rel-16 HST BS demodulation PUSCH requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.17.2.3

	R4-1911195
	On NR Rel-16 HST BS demodulation PRACH requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	8.17.2.3

	R4-1911378
	View on BS performance requirements for high speed scenario  in NR Rel-16
	Samsung
	discussion
	Discussion
	8.17.2.3

	R4-1911379
	Discussion and initial simulation results for NR HST PUSCH
	Samsung
	discussion
	Discussion
	8.17.2.3

	R4-1911380
	Discussion and initial simulation results for NR HST PRACH
	Samsung
	discussion
	Discussion
	8.17.2.3

	R4-1912165
	Discussion on BS type 2-O PUSCH demodulation requirements with TBD and near 20dB SNR
	Ericsson
	other
	Approval
	8.17.2.3

	R4-1912166
	Draft CR to TS 38.104: BS 2-O PUSCH demodulation with transform precoding disabled
	Ericsson
	draftCR
	Endorsement
	8.17.2.3

	R4-1912167
	Discussion on general issues on the requirements for NR PUSCH HST demodulations
	Ericsson
	other
	Approval
	8.17.2.3

	R4-1912168
	Initial simulation results for Rel-16 NR HST PUSCH demodulation performance at UE speed of 350 km/h
	Ericsson
	discussion
	Discussion
	8.17.2.3

	R4-1912169
	Discussion on NR PUSCH UL Timing Adjustment
	Ericsson
	other
	Approval
	8.17.2.3

	R4-1912170
	Discussion on maximum Doppler shifts required for NR HST PUSCH demodulation requirements for 500 km/h
	Ericsson
	other
	Approval
	8.17.2.3

	R4-1912171
	Discussion on front-loaded DM-RS symbol for NR HST PUSCH demodulation requirements
	Ericsson
	other
	Approval
	8.17.2.3

	R4-1912172
	Discussion on DM-RS based FOE and PT-RS based FOE for HST scenarios at 500 km/h for NR PUSCH demodulation performance
	Ericsson
	discussion
	Discussion
	8.17.2.3

	R4-1912173
	On the PRACH HST BS demod test assumptions
	Ericsson
	discussion
	Discussion
	8.17.2.3

	R4-1912174
	Simulation results for PRACH HST scenarios with speed at 350km per hour and some relevant discussion
	Ericsson
	discussion
	Discussion
	8.17.2.3

	R4-1912450
	Views on NR PUSCH for high speed
	NTT DOCOMO, INC.
	other
	Approval
	8.17.2.3

	R4-1912451
	Views on NR PRACH for high speed
	NTT DOCOMO, INC.
	other
	Approval
	8.17.2.3


4.2 PUSCH 
Huawei will lead the PUSCH WF
4.2.1 Maximum Doppler shift
Agreements in RAN4#92 meeting:
For single tap HST 350km/h
· 15kHz SCS: 1340Hz
· 30kHz SCS: 2334Hz
For single tap HST 500km/h 

· 15kHz SCS: 

· Option 1: 2500Hz

· Option 2: 1500Hz

· Option 3: 1400Hz

· 30kHz SCS:  

· Option 1: 3334Hz

· Option 2: 2600Hz

· Option 3: 3000Hz

Proposals in RAN4#92bis meeting
Maximum Doppler shift for 500km/h

Option 1 (CMCC): 
· 1500Hz for 15KHz SCS

· 3334Hz for 30KHz SCS

Option 2 (Huawei):

· 1500Hz for 15KHz SCS

· 3000Hz for 30KHz SCS

Option 3 (Ericsson, DCM):

· 1944Hz for 15KHz SCS

· 3334Hz for 30KHz SCS

	SCS
	Target speed=500km/h
	Target speed=350km/h

	15KHz 
	Option 1 (CMCC, Huawei, Samsung): 1500Hz
Option 2 (Ericsson, DCM, Nokia, ZTE, CMCC): 1944Hz
Option 3 (CATT, Samsung, CMCC): 1750Hz
	1340Hz


	30KHz 
	Option 1 (CMCC, Ericsson, DCM, CATT, Nokia, ZTE): 3334Hz

Option 2 (Huawei, Samsung): 3000Hz
	2334Hz


Discussion
Samsung: frequency error need to be considered also for BS demodulation.
Huawei: 1944Hz is the ideal number. Need to consider some margin

CATT: 1944Hz cannot be supported based on our analysis.


DCM: 1944Hz is feasible for tunnel scenario for 15Khz according to CATT’s paper.
Nokia: propose to meet the deployment requirement of 500km/h

Samsung: DMRS tracking performance need to be considered. 1750Hz is the maximum tracking capability for DMRS tracking

ZTE: how to support the target scenario also need to be considered.

Ericsson: 4 DMRS symbols may need to be considered in some cases. Agree with Nokia, if lower Doppler is applied, we cannot say 500km/h is supported.

Huawei: 4 DMRS symbols is not mandatory supported by UE. Implementation margin need to be considered.


ZTE: HST is optional feature. 
Nokia: our proposal is based on DMRS and PTRS

DCM: we want to keep assumption on 2.1GHz and 500km/h  for 15KHz (1944Hz)


Huawei: whether LTE 1944Hz can be achieved is still under discussion.

Samsung: LTE DMRS structure is different from NR. Not sure the same Doppler shift can be reused.

DCM: l0=3 and 3 DMRS symbols is feasible from our analysis

Nokia: we provide simulation results for single tap scenario 3

Ericsson: we don’t think l0=2 or 3 have much difference. 4 DMRS symbols can achieve better performance.

CMCC: 3 DMRS is our assumption. With different DMRS configuration, higher Doppler shift can also be supported.

Ericsson: Test does not have UE frequency error. Requirements cannot be reduced.

CATT: 1750Hz corresponds to 450km/h

Agreement

	SCS
	Target speed=500km/h
	Target speed=350km/h

	15KHz 
	Option 1 (CMCC, Huawei, Samsung): 1500Hz

Option 2 (Ericsson, DCM, Nokia, ZTE, CMCC): 1944Hz
Option 3 (CATT, Samsung, CMCC): 1750Hz
	1340Hz


	30KHz 
	Option 1 (CMCC, Ericsson, DCM, CATT, Nokia, ZTE): 3334Hz

Option 2 (Huawei, Samsung): 3000Hz
	2334Hz


4.2.2 Channel model
4.2.2.1 HST single tap channel model for 350km/h
Agreements in RAN4#92 meeting:

· Tunnel channel model
	Parameter 
	Value 

	
	Scenario 3 

	Ds 
	300 m 

	Dmin 
	2 m 

	v 
	350km/h 

	fd
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz 


· Open space
	Parameter 
	Value 

	
	Scenario 1 

	(Ds, Dmin) 
	Option 1: (1000 m, 50m)
Option 2: (700 m, 150 m) 

	v 
	350km/h 

	fd
	15kHz SCS: 1340Hz
30kHz SCS: 2334Hz 


Proposals in RAN4#92bis meeting
· For tunnel channel model
Option 1 (last meeting proposal): Ds=300m, Dmin=2m
Option 2 (Huawei): 
Ds=250m, Dmin=5m
· For open space
Option 1 (CMCC, Huawei): Ds=700m, Dmin=150m
Option 2 (Samsung, DCM): Ds=1000m, Dmin=50m

Discussion
Huawei: for tunnel, current value is not practical. Requirements should consider the real deployment scenario.

DCM: same values are already applied to LTE. We agreed to use same assumption as LTE.

Samsung: similar view as DCM. 350km/h with option2, 500km/h with option 1 for open space.

Huawei: 250m/5m for 30KHz, 300m/ 2m for 15KHz

DCM: from deployment perspective, there is no plan to change deployment from LTE for both 15KHz and 30KHz.

Huawei: for 30KHz, scenario may change due to higher frequency

DCM: space is limited. Transmission point is same. 30KHz will use high power base station. Same coverage can be achieved. 

Huawei: how to ensure the UL coverage.

DCM: antenna gain is different for higher frequency.

CMCC: option 1 is preferred to open space.

DCM: what is the conclusion for UE side?


Samsung: 350km/h with option2, 500km/h with option 1 for open space.


Huawei: how to apply different scenario with different options?


Samsung: 500km/h is deployed with high frequency band. 350km/h is deployed with LTE refarming band.



Chair: frequency bands depend on operator’s deployment. Don’t think there is relation with target speed.

Agreement

· For tunnel channel model: Ds=300m, Dmin=2m
· For open space: Ds=700m, Dmin=150m
4.2.2.2 HST single tap channel model for 500km/h
Agreements in RAN4#92 meeting:

· Tunnel channel model
	Parameter 
	Value 

	
	Scenario X 

	Ds 
	300 m 

	Dmin 
	2 m 

	v
	FFS 

	fd
	FFS 


· Open space
	Parameter 
	Value 

	
	Scenario 1 

	(Ds, Dmin) 
	Option 1: (1000 m, 50m)
Option 2: (700 m, 150 m) 

	v 
	FFS 

	fd
	FFS 


Proposals in RAN4#92bis meeting
· Ds and Dmin value for open space
Option 1 (CMCC, Huawei, Samsung): Ds=700m, Dmin=150m
Option 2 (CATT):  both (1000 m, 50m) and (700 m, 150 m)
Discussion
Agreement

· For tunnel channel model: Ds=300m, Dmin=2m
· For open space: Ds=700m, Dmin=150m
4.2.2.3 Fading channel

Option 1: Focus on the PUSCH requirements with HST scenario firstly and deprioritize the PUSCH requirements with multi-path fading channel under high Doppler value.(Samsung)
Option 2: Define the PUSCH requirements for multi-path fading scenarios with at least 600Hz and 1200Hz Doppler frequency for 15kHz SCS and 30kHz SCS, respectively. (DCM)

Discussion
Huawei: don’t see strong motivation to define fading channel scenarios.
Nokia: feasible to introduce fading channel but reprioritize
Ericsson: option 1 is prioritized.

DCM: would like to follow the UE decision

Agreement

Focus on the PUSCH requirements with HST scenario firstly .
Start after March on study of PUSCH requirements with multi-path fading channel under high Doppler value.
4.2.3 Waveform

Agreements in RAN4#92 meeting:

· Option 1: CP-OFDM

· Option 2: CP-OFDM and DFT-s-OFDM

Proposals in RAN4#92bis meeting
Option 1 (Huawei): CP-OFDM only
Option 2 (Samsung, CATT): CP-OFDM and DFT-s-OFDM, define requirements for CP-OFDM first

Option 3 (Nokia): prioritize CP-OFDM to meet the deadline.
Option 4 (DCM): CP-OFDM and DFT-s-OFDM
Discussion
Ericsson: when to start the work of DFT-s-OFDM?
Nokia: at the same time but with different priorities

Samsung: DFT-s-OFDM is similar with CP-OFDM from performance perspective.

ZTE: CP-OFDM before March, strive to discuss DFT-s-OFDM

Huawei: high speed does not have much problem with coverage. DFT-s-OFDM is mainly used for cell coverage issues. Should define requirements based on real deployment scenario.

DCM: considering reframing band, deployment may reuse the antenna and cables for NR. Coverage need to be considered also.

Ericsson: different interpretations on the prioritizations. 

DCM: in normal demodulation, only two test cases for DFT-s-OFDM.

Agreement

Focus on the PUSCH requirements with CP-OFDM waveform.
Start after March on study of PUSCH requirements with DFT-s-OFDM waveform.
4.2.4 SCS
Agreements in RAN4#92 meeting:

· Option 1: 30kHz

· Option 2: 15kHz and 30kHz

· 30kHz targeting for 3.6GHz

· 15kHz targeting for 2.1GHz

· Final requirements to be specified will subject to maximum supported Doppler shift based on velocity, operating frequency, NR physical layer design limitation and performance.
Proposals in RAN4#92bis meeting
Option 1 (Ericsson, DCM): 15kHz and 30kHz 
Discussion
Nokia: target frequency carrier is not the final decision.
Agreement

15kHz for 2.1GHz

30kHz for 3.6GHz
4.2.5 CBW

Agreements in RAN4#92 meeting:

· CP-OFDM

· 15kHz SCS

· Option 1: 5/10/20MHz
· Option 2: 20MHz
· Option 3: 10MHz 

· 30kHz SCS
· Option 1: 10/20/40/100MHz 
· Option 2: 40MHz 

· Option 3: 10Mhz 

· DFT-S-OFDM (If agreed to be introduced) 

· Option 1: 
· 5MHz/15kHz,

· 10MHz/30kHz 

· Option 2: 10MHz/30kHz 

Proposals in RAN4#92bis meeting
Option 1 (Huawei): for CP-OFDM, 20MHz for 15KHz, 40MHz for 30KHz
Option 2 (Samsung): 
· For CP-OFDM 

· 15KHz and 30KHz: 10MHz
· DFT-S-OFDM (If agreed to be introduced) 
· 5MHz/15KHz
· 10MHz/30KHz
Option 3 (DCM):
· 
CP-OFDM:

· 


15 kHz SCS: 5/10/20MHz

· 


30 kHz SCS: 10/20/40/100MHz

· 
CP-OFDM:

· 


15 kHz SCS: 5MHz

· 


30 kHz SCS: 10MHz

Discussion
CMCC: for CP-OFDM, agree with DCM’s proposal
Ericsson: propose to minimize the channel bandwidth. 

ZTE: channel bandwidth can depend on operator input. Suggest minimizing the number of channel bandwidths

Nokia: test one bandwidth. Prefer lowest bandwidth.

Samsung: reason of choosing 10MHz is that most operating band in FR1 can support 10MHz with 30KHz/15KHz.

Ericsson: one channel bandwidth for each subcarrier spacing is fine. Prefer 10MHz for each.

CMCC: we can define multiple channel bandwidths, but only test one of them. Not sure how to select one channel bandwidth.


Nokia: in non HST scenario, we place the smaller bandwidth in the middle of the band.


DCM: similar view as CMCC. From test case perspective, even we define multiple channel bandwidths, only one will be tested. 


Ericsson: In LTE, requirements are specified for multiple bandwidths without different SCS. Down selection is needed on the channel bandwidths. Large simulation work is foreseen.


Samsung: similar view as Ericsson. The performance is similar for different channel bandwidths.


Huawei: similar view as Ericsson and Samsung on each bandwidths for SCS. 40MHz for 30KHz is more typical

Ericsson: 10MHz is more future proof if operator deploys smaller bandwidth for HST


DCM: prefer to pick the minimum channel bandwidth. 


Ericsson: if there is no performance difference, we prefer to have future proof solution. Why to choose other bandwidths?



Nokia: no performance difference is foreseen after adding the margins


Huawei: what is the timeline on WI? Typical use case will make requirements more meaningful.



Ericsson: there is no performance difference between the typical one and the future proof one. Why not choose the future proof one?



CMCC: our preference is to define multiple. Compromise can be option 3.

Samsung: if multiple bandwidths defined, how many will be tested?

DCM: only one.

Agreement

For CP-OFDM,
· Option 1: 5MHz for 15KHz, 10Mhz for 30KHz 
· Option 2: 10MHz for 15KHz, 40Mhz for 30KHz 
· Option 3: both option 1 and option 2 
· Option 2 first, start option 1 after March.
· Similar applicability rule of channel bandwidths will be used for HST
4.2.6 Reference signal
Agreements in RAN4#92 meeting:
· Option 1: DMRS (Baseline) 

· Option 2: DMRS + PT-RS
· Option 1: 1+1 DMRS + PTRS L=1 or 2

· Other options are not precluded

Proposals in RAN4#92bis meeting

Option 1 (CMCC, Samsung, DCM): DMRS
Discussion
Agreement
4.2.7 DMRS Configuration
Agreements in RAN4#92 meeting:
· 
For 350km/h targeting velocity, DMRS configuration is 1+1+1.

· 
For 500km/h targeting velocity, FFS on the following DMRS patterns.
· DMRS 1+1+1
· Double symbol + 1 additional double symbol DMRS configuration
Proposals in RAN4#92bis meeting
DMRS configuration for 500km/h

· Option 1 (CMCC, Huawei, Samsung, DCM):  the DMRS configuration is proposed to be 1+1+1 (type 1, single-symbol DMRS).
· Option 2 (Ericsson): 1+1+1+1 DM-RS symbols (i.e. single-symbol DM-RS pattern).
Discussion
Nokia: 500km/h for 15KHz does need additional DMRS and PTRS
Ericsson: DMRS 1+1+1 for 30KHz may be OK. fading channel needs have different DMRS configuration

Samsung: for 30Khz, DMRS 1+1+1 is feasible and should be agreed. For 15KHz,  double symbol + 1 additional double symbol DMRS configuration.
Ericsson: whether we target 500km/h or we have lower frequency carrier.

DCM: HST requirements should be based on mandatory feature. DMRS 1+1+1 with l0=3 is feasible based on our analysis

Ericsson: l0=2 or 3 will not have much impact on the performance
Agreement on single tap HST
· For 350km/h targeting velocity, DMRS configuration is 1+1+1.
· For 500km/h , 30KHz

· DMRS 1+1+1 for simulation alignment

· For 500km/h , 15KHz

· Option 1: DMRS 1+1+1
· Option 2: DMRS 1+1+1+1
· Option 3: Double symbol + 1 additional double symbol DMRS configuration
4.2.8 L0 for PUSCH mapping type A
Agreements in RAN4#92 meeting:
· Provide the simulation results for 350km/h and 500km/h and evaluate the following configurations and make decision: 

· Option 1: l0 = 3 

· Option 2: l0 = 2 

Proposals in RAN4#92bis meeting

Option 1 (CATT, Huawei):  l0 = 3
Option 2 (Samsung, Ericsson): l0 = 2
Option 3 (DCM): l0 =  2 for 350km/h, l0=2 or 3 whichever is better performance for UE velocity of 500km/h.
Discussion
Huawei: prefer 3 for both speeds. Interval is small.

DCM: l0=2 has better performance than l0=3 at 350km/h. do not need to keep the same assumption.

Ericsson: no much performance difference between 2 and 3.

ZTE: prefer single value

CATT: L0=3 is better than L0=2 from our simulation.

DCM: to CATT, in very high Doppler shift case, L0=3 has better performance. L0=2 has better performance than L0=3.


Chair: how much is the performance difference?


Nokia: the difference is negligible, prefer L0=2.


Samsung: agree with Nokia. Align with normal PUSCH


Ericsson: no difference from our simulation 


DCM: very high Doppler shift, the difference may not be negligible


Ericsson: our simulation shows no difference.


Nokia: 1340Hz DMRS 1+1+1 is assumed in our simulation

Agreement

· Provide the simulation results for 350km/h and 500km/h and evaluate the following configurations and make decision: 

· Option 1: l0 = 3 

· Option 2: l0 = 2 
· Same value for both 350km/h and 500km/h can be considered.
4.2.9 Antenna configuration
Agreements in RAN4#92 meeting:
· Antenna configuration 

· 1x2 as baseline for antenna configuration 

· FFS on the other configurations

Proposals in RAN4#92bis meeting 
Option 1 (CMCC): 2Tx, 8Rx
Option 2 (Huawei): 1x2 for tunnel, 1x8 for open space

Option 3 (Samsung): 1x2

Option 4 (DCM): 1x1 for tunnel, 1x2 for open space
Discussion
Chair: can we differentiate for tunnel and open space?
Samsung: 1x1 for tunnel is typical


DCM: 1x1 is our deployment scenario


Huawei: from the coverage performance perspective, 1x2 is better.


DCM: for 15KHz, 1x1 is already used in our deployment. 


Nokia: non HST requirements have no 1x1 


DCM: same situation for LTE

DCM: 2x8 is 2 layer?


CMCC: 1 layer. 1x8 is also OK for us.


Ericsson: 1x2 

Agreement
For tunnel

Option 1: 1x1


Option 2: 1x2

For open space


Option 1: 1x2


Option 2: 1x8

1x2 as baseline for simulation alignment
4.2.10 MCS
Agreements in RAN4#92 meeting:
· Option 1: MCS#2 

· Option 2: MCS#16 

· Option 3: MCS#2 and MCS#16
Proposals in RAN4#92bis meeting
Option 1 (Huawei): MCS#16
Option 2 (Ericsson): prioritize 16QAM and deprioritize QPSK
Option 3 (DCM): Adopt MCS 2 for HST. If the performance for MCS 16 can be achieved, it should be introduced to ensure the performance of higher modulation.
Discussion
Samsung: MCS#16 will cause performance degradation. Prefer MCS#2
Ericsson: no performance degradation from our analysis

Agreement
MCS#2 and MCS#16 for simulation alignment
4.2.11 Test metric
Agreements in RAN4#92 meeting:
· Option 1: 70% of maximum throughput 

· Option 2: both 30% and 70% of maximum throughput 

Proposals in RAN4#92bis meeting
Option 1 (Huawei): 70% of maximum throughput
Option 2 (DCM): both 30% and 70% of maximum throughput
Discussion
Ericsson: no need to test high speed with 30%

DCM: we can compromise

Agreement
70% of maximum throughput
4.2.12 UL timing adjustment
Agreements in RAN4#92 meeting:
· Scenarios
· Option 1: (DCM)
Table 2. Proposed parameters for NR UL timing adjustment test.
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN

Moving UE: TDLC300-400
	Stationary UE: AWGN

Moving UE: AWGN
	Stationary UE: AWGN

Moving UE: AWGN

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

	CP length
	Normal
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.13 s-1
	 0.18 s-1


· Other options not precluded
· Reference signal
· Option 1: SRS for uplink timing advance requirement
· Other options are not precluded 

Proposals in RAN4#92bis meeting
Option 1 (Huawei):

· Proposal 1: Use AWGN as the propagation conditions to verify the NR UL timing adjustment performance, and reuse the existing parameters and moving propagation conditions for LTE as much as possible.

· Proposal 2: Suggest transmitting SRS for NR UL timing adjustment performance requirements.
Option 2 (Samsung):

· Specify the UL timing adjustment requirement with scenario X with firstly. NO need to define UL timing requirement for both 350km/h and 500km/h, down selection one of extreme condition with 350km/h or 500km/h for UL timing adjustment requirement if needed.
· Transmission of SRS could be considered in test configuration of UL timing adjustment, and it shall be optional.
· Reuse LTE for performance requirement, maximum throughput for an FRC equals the Payload size* the Number of uplink subframes per second in which PUSCH is transmitted.
· If RAN4 will introduce UL timing adjustment, limited number of test cases should be considered. Discuss SRS configuration when basic test parameters for PUSCH are determined.
Option 3 (Ericsson):
Proposal 1: Set both parameters, Δω and A, independent of SCS by Keeping Δω as currently defined in the WF [1], but A = 10 µs (or another constant value) without scaling.
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN

Moving UE: TDLC300-400
	Stationary UE: AWGN

Moving UE: AWGN
	Stationary UE: AWGN

Moving UE: AWGN

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

	CP length
	Normal

	A
	10 µs

	Δω
	0.04 s-1
	0.13 s-1
	0.18 s-1


Proposal 2: Additional UL timing adjustment requirement with fading conditions should only be considered after decisions on PUSCH demodulation requirements under multi-path fading channel with higher Doppler shift has been made.
Proposal 3: Setting timing advance requirements based on DM-RS signals in PUSCH as the other NR HST PUSCH requirements.

Proposal 4: Allowing at least (1+1) DM-RS symbols to ensure feasible performance requirements.

Proposal 5: As in LTE, the transmission of SRS from the test equipment/UE should be set to optional for NR.

Proposal 6: Slot based PUSCH transmission is preferable also for UL timing adjustment to align to other PUSCH requirements. Thus, in case where SRS transmission is used:

· in TDD mode, transmit SRS in the last symbol in the special slot.

· in FDD mode, transmit SRS in subframe #1 in radio frames.

Option 3 (DCM):
	Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN

Moving UE: TDLC300-400
	Stationary UE: AWGN

Moving UE: AWGN
	Stationary UE: AWGN

Moving UE: AWGN

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

	CP length
	Normal
	Normal
	Normal

	A
	10*15/SCS μs
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.
	10*15/SCS s
,where SCS is Sub Carrier Spacing in kHz.

	
	0.04 s-1
	 0.13 s-1
	 0.18 s-1


Discussion
Agreement
4.3 PRACH
Samsung will lead the  PRACH WF
4.3.1 Channel model
Agreements in RAN4#92 meeting:
· Option 1: AWGN and TDL-C fading channel 
· Option 2: AWGN
Proposals in RAN4#92bis meeting

Option 1 (CATT, Huawei): AWGN and TDL-C fading channel 
Option 2 (Nokia): AWGN
Discussion
Agreement
4.3.2 PRACH format
Agreements in RAN4#92 meeting:
· PRACH format

· For 350km/h velocity, use PRACH format 0 

· For 500km/h velocity, further evaluate PRACH format from 0, A2, A3, B4 and C2. 

· Other formats are not precluded for evaluations

Proposals in RAN4#92bis meeting
· Short sequence PRACH format for 500km/h

Option 1 (CMCC): consider PRACH format A2/A3/B4/C2 and the frequency offset is proposed to be 3334Hz.
Option 2 (CATT): 
format A2, C2 for 15KHz with 1944Hz frequency offset
format A2, B4, C2 for 30KHz with 3334Hz frequency offset

Option 3 (Huawei, Samsung): PRACH format C2
Option 4 (Nokia): PRACH format A2 and C2
Option 5 (Ericsson): PRACH format B4
Option 6 (DCM): PRACH format A1, A2, A3, B4, C0, C2. Introduce all PRACH short sequence specified in the current specification, and consider up to 3334Hz frequency offset.
Discussion
Agreement
4.3.3 The restricted set type
Agreements in RAN4#92 meeting:
· Restricted set for PRACH format 0

· Option 1: Type A 

· Option 2: Type B 

· Option 3: both Type A and Type B

Proposals in RAN4#92bis meeting
Option 1 (CATT, Huawei, DCM): both Type A and Type B
Option 2 (Ericsson): Type A and/or Type B

Discussion
Agreement
4.3.4 Frequency offset under AWGN for PRACH format 0
Agreements in RAN4#92 meeting:
· Frequency offset for restricted set Type A 

· Option 1: 1340Hz with AWGN

· Option 2: 0Hz and 1340Hz with AWGN 

· Frequency offset for restricted set Type B 

· Option 1: 1944Hz 

· Option 2: 1875Hz

· Option 3: 2334Hz 

Proposals in RAN4#92bis meeting
Option 1 (CMCC): For 350km/h

· Frequency offset for restricted set Type A 

· 1340Hz with AWGN

· Frequency offset for restricted set Type B 

· 2334Hz 

Option 2 (CATT): 
· Frequency offset for restricted set Type A 

· 2334Hz with AWGN

· Frequency offset for restricted set Type B 

· 3000Hz
Option 3 (Huawei):
· Frequency offset for restricted set Type A 

· 1340Hz with AWGN

· Frequency offset for restricted set Type B 

· 1875Hz

Option 4 (DCM):
· Frequency offset for restricted set Type A

· 0Hz with AWGN

·  400Hz with TDL300-100

· 625Hz with AWGN

· 1340Hz with AWGN

·  Frequency offset for restricted set Type B

·  0Hz with AWGN

· 400Hz with TDL300-100

· 625Hz with AWGN

·  2334Hz with AWGN

·  
	Restricted set Type
	Frequency offset under AWGN for PRACH format 0

	Restricted set Type A 
	Option 1: 1340Hz (CMCC, Huawei, DCM)

Option 2: 2334Hz (CATT)
Option 3: 0Hz (DCM)

Option 4: 625Hz (DCM)

	Restricted set Type B
	Option 1: 2334Hz (CMCC, DCM)
Option 2: 3000Hz (CATT)

Option 3: 1875Hz (Huawei)
Option 4: 0Hz (DCM)

Option 5: 625Hz (DCM)


Discussion
Agreement
4.3.5 Frequency offset under fading for PRACH format 0
Agreements in RAN4#92 meeting:
· Frequency offset for restricted set Type A and B 

· TDLC300-100 with FO 400 Hz 

Proposals in RAN4#92bis meeting
Option 1 (CATT, Huawei, DCM): TDLC300-100 with FO 400 Hz
Discussion
Agreement
4.3.6 Frequency offset for PRACH formats with short sequence length targeting 500km/h velocity
Agreements in RAN4#92 meeting:
· To align with PUSCH maximum Doppler shift
· 15kHz SCS
· Option 1: 1944 

· Option 2: 1500Hz 

· Option 3: 1400Hz
· Option 4: 1250Hz
· Other options are not precluded 

· 30kHz SCS
· Option 1: 3334Hz 

· Option 2: 2600Hz 

· Option 3: 3000Hz
· Option 4: 2300Hz
· Other options are not precluded 

Proposals in RAN4#92bis meeting
Option 1 (CMCC): consider PRACH format A2/A3/B4/C2, 3334Hz
4.3.7 Antenna configuration 

Agreements in RAN4#92 meeting:
1x2, 1x4 and 1x8 

4.4 Others 

Issue 1: test applicability 
The BS performance requirements under HST scenario are optional and only applicable for BS supporting HST (Samsung)
The BSs can be exempted from the tests related to 0Hz frequency offset (static) if they pass the tests related to 1340Hz frequency offset (velocity of 350km/h). (Ericsson)

Issue 2: duplex mode

Reuse the existing TDD configuration as 7D1S2U (S=6D:4G:4U) in 30KHz SCS for PUSCH HST requirements.(Samsung)

Issue 3: measurement channel
Only PUSCH as measurement channel is included in the test model for High Speed train. (Samsung)
Issue 4: frequency offset margin
Add a margin of 210Hz to the frequency offset for carrier frequency 2.1GHz; add a margin of 360Hz to the frequency offset for carrier frequency 3.6GHz.  (Ericsson)
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