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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.
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3 UE Demodulation (2 hours)
CMCC will provide the WF on UE demodulation
3.1 List of contributions (24)
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913494
	Views on Tests for High Speed Train Scenarios
	Qualcomm Incorporated
	discussion
	　
	9.17.2.2

	R4-1913572
	Views on high-speed train tests for NR
	NTT DOCOMO, INC.
	discussion
	　
	9.17.2.2

	R4-1913866
	Further discussion on UE demodulation for NR support of high speed scenario
	CMCC
	discussion
	Discussion
	9.17.2.2

	R4-1913870
	WF on UE demodulation for NR HST
	CMCC
	discussion
	Approval
	9.17.2.2

	R4-1913269
	Discussion on HST transmission scheme
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.1

	R4-1913428
	Views on DL transmission schemes for NR HST-SFN  
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.1

	R4-1914346
	Transmission scheme in NR PDSCH demodulation requirements for HST
	Ericsson
	discussion
	Discussion
	9.17.2.2.1

	R4-1915117
	Discussion on transmission schemes for NR HST UE demodulation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.1

	R4-1913267
	PDSCH simulation results for HST channels
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.2

	R4-1913429
	Views on NR UE demodulation requirements for HST-SFN scenario with JT operation
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.2

	R4-1915119
	Discussion and simulation results on NR UE HST performance requirements under SFN
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.2

	R4-1913374
	Simulation results for UE demodulation requirements under HST single tap
	Samsung
	discussion
	Discussion
	9.17.2.2.3

	R4-1913430
	Views on NR UE demodulation requirements for HST single tap scenario
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.3

	R4-1914368
	Simulation results for NR UE HST Single tap
	Ericsson
	discussion
	Discussion
	9.17.2.2.3

	R4-1915120
	Discussion and simulation results on NR UE HST performance requirements under single-tap
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.3

	R4-1913268
	PDSCH simulation results for high-speed TDL channels
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.4

	R4-1913431
	Views on NR UE demodulation requirements for HST scenario with fading channel conditions
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.4

	R4-1914375
	Simulation results for HST - Multi-Path Fading test cases
	Ericsson
	discussion
	Discussion
	9.17.2.2.4

	R4-1915121
	Discussion and simulation results on NR UE HST performance requirements under multi-path fading channel
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.4

	R4-1913432
	Views on network assistance signaling for NR HST scenarios
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.5

	R4-1913433
	[draft] LS on network assistance signaling for NR HST scenarios
	Intel Corporation
	LS out
	Approval
	9.17.2.2.5

	R4-1913864
	LS on the UE capability and network assistance signalling on UE demodulation for NR HST in R16
	CMCC
	LS out
	Approval
	9.17.2.2.5

	R4-1914366
	HST network assisted signalling
	Ericsson
	other
	Approval
	9.17.2.2.5

	R4-1915118
	Discussion on network assistance and UE capability signaling for NR HST
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.5


3.2 Scenarios and transmission schemes

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913494
	Views on Tests for High Speed Train Scenarios
	Qualcomm Incorporated
	discussion
	　
	9.17.2.2

	R4-1913269
	Discussion on HST transmission scheme
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.1

	R4-1913428
	Views on DL transmission schemes for NR HST-SFN  
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.1

	R4-1914346
	Transmission scheme in NR PDSCH demodulation requirements for HST
	Ericsson
	discussion
	Discussion
	9.17.2.2.1

	R4-1915117
	Discussion on transmission schemes for NR HST UE demodulation requirements
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.1


Agreements in RAN4#92bis meeting:
· Transmission scheme

· Study the feasibility and performance benefits for DPS transmission

· Feasibility study should include the complexity of test equipment implementation 

· Candidate transmission scheme to be further studied

· Transmission scheme 1 - DPS: PDSCH is only transmitted from one TRP at one time 
· Transmission scheme 1a: UE only needs to track 1 TCI state (detail can be found in R4-1911003) 

· Transmission scheme 1b: UE needs to track more than 1 TCI states (detail can be found in R4-1911091) 
· Transmission scheme 2 - PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI(detail can be found in R4-1911091) 
· Transmission scheme 3 - Joint transmission + Distributed reference signal (detail can be found in R4-1911003)
· joint transmission + Distributed TRS
· joint transmission + Distributed DMRS
Issue 1: Transmission schemes
· Transmission scheme 1a - DPS: PDSCH is only transmitted from one TRP at one time , UE only needs to track 1 TCI state (detail can be found in R4-1911003) 
· Option 1 (Qualcomm, MTK): No need to define new requirements for 1a
· Option 2 (Intel): Define Rel-16 HST demodulation requirements for DPS Tx scheme.
· Option 3 (Ericsson): DPS with single active TCI state is more feasible compared with DPS with two active TCI states considering the minimum UE capabilities. 
· Option 4 (Huawei): Longer TCI state switching and bad performance can be expected for transmission scheme 1a.
Discussion
Qualcomm: we think DPS is same as single tap HST from demodulation perspective
Intel: channel model is similar to single tap. Test procedure is different.
Huawei: agree with Intel. Purpose is not only channel estimation, need to check the TCI switching impact on demodulation. Test setup needs further discussion and demodulation requirements can be derived based on simulation results.

Qualcomm: TCI state switching is verified in RRM tests. No new tests are needed

Intel: RRM only test TCI switching delay.

Huawei: UE may track two TCI states for 1b, which is different from RRM.

MTK: share same view as Qualcomm.

Qualcomm: what is impact for TCI state switching on demodulation?

Ericsson: is the intention to include the delay in demodulation tests?

Intel: On demodulation TCI states may bring performance degradation.

Ericsson: Need further check the RRM requirements on TCI states switching.

Qualcomm: single tap should be more common scenario. Replacing single tap with DPS is not preferable. 

Huawei: RRM requirement is general. High speed may lead different performance. Support new requirements.

· Transmission scheme 1b- DPS: PDSCH is only transmitted from one TRP at one time , UE needs to track more than 1 TCI states (detail can be found in R4-1911091) 
· Option 1 (Qualcomm): No need to define new requirements for 1b
· Option 2 (MTK): Throughput degradation due to frequent TCI state change for transmission scheme 1B is still needed to be further studied.
· Option 2 (Intel, Huawei): Define Rel-16 HST demodulation requirements for DPS Tx scheme. 
Discussion
Qualcomm: two TCI states tracking is optional for UE. 

Huawei: TCI states tracking is configured for each UE. For UE cannot support two TCI states tracking , network can configure just one to UE.
Intel: Similar view as Huawei. 

Qualcomm: Does gNB have the different processing for different UE capability?

Huawei: whole TCI resources can be used for all UEs. Network can configure either one or two TCI states for UE with UE specific signalling.

Chair: whether test setup for 1a and 1b is the same, does different tests are required?

Intel: further discussion is needed.

· Transmission scheme 2 - PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI(detail can be found in R4-1911091) 
· Option 1 (Qualcomm, MTK, Huawei): Discuss when its details are finalized by RAN1 

· Option 2 (Intel): Further study feasibility and performance benefits of Rel-16 eMIMO transmission schemes (NC-JT, 2a, 2b, 3 and 4) in application to HST-SFN deployment.
· Option 3 (Ericsson): Transmission scheme in WI ‘NR support for high speed train scenario’ should be based on Rel-15 NR features. 
Discussion
Ericsson: should this be discussed in eMIMO WI or in this WI?

Samsung: eMIMO discuss the transmission scheme, but not specific to high speed. Prefer to discuss in HST WI. Different TRP has different cell ID for this transmission scheme, wonder what are the benefits compared to SFN?

· Transmission scheme 3 - Joint transmission + Distributed reference signal (detail can be found in R4-1911003)
· joint transmission + Distributed TRS
· joint transmission + Distributed DMRS
· Option 1 (Qualcomm, MTK): Do not consider Transmission scheme 3, new UE capability signaling is required  

· Option 2 (Intel): Confirm performance benefits of JT scenarios with distributed TRS and DMRS transmission for HST-SFN deployment and consider such scenarios as the candidate for enhancements in R16/R17 
· Option 3 (Ericsson): Transmission scheme in WI ‘NR support for high speed train scenario’ should be based on Rel-15 NR features. 
· Option 4 (Huawei): Transmission scheme 3 can be studied in the future if necessary.
Discussion
Intel: it may not support in Rel-15 and Rel-16. Suggest RAN4 to study the benefits in HST WI, if there is any benefits, it can be study in the future.

CMCC: Without knowing the detailed transmission scheme design from RAN1, how RAN4 can study the benefits?

Samsung: same view as CMCC. Even though RAN4 identify some benefits, but RAN1 cannot support, how we move forward?

Intel: The details are not complex. Not big changes are expected for RAN1.
Qualcomm: Additional UE processing is required. At least new UE capability signaling is needed. RAN plenary and RAN1 should discuss this first, not belong to this WI.
Huawei: Rel-16 eMIMO can support two set of DMRS. First discuss in eMIMO WI, and come back to HST.
MTK: this transmission scheme is not fully covered by eMIMO. One PDSCH associated with two TCI states are not covered in eMIMO

Huawei: Transmission scheme3 does not require one PDSCH associated with two TCI states. Our proposal of one PDSCH associated with two TCI states is for SFN scenario. 

Qualcomm: agree with Huawei that transmission scheme 3 is covered by eMIMO, but need to check details whether it is covered by eMIMO.

Ericsson: this WI should focus on Rel-15 RAN1 design. May need clarification. 


Chair: both Rel-15 and Rel-16

Intel: if Rel-16 does not support, RAN4 can still discuss the possibility of scheme 3. 
Agreement
DPS transmission scheme 1a is feasible in HST scenario for both UE and BS.  Whether to define new requirements and tests for DPS transmission scheme 1a are FFS.
DPS transmission scheme 1b is feasible in HST scenario for both UE and BS.  Whether to define new requirements and tests for DPS transmission scheme 1b are FFS.
Further study feasibility and performance benefits of transmission scheme 2 when its details are finalized by RAN1
Need further discussion: Further check whether Rel-16 eMIMO WI can support transmission scheme 3. If it is supported in Rel-16 eMIMO WI, further study feasibility and performance benefits of transmission scheme 3 in Rel-16 HST WI when its details are finalized by RAN1. If it is not supported in Rel-16, RAN4 suggests studying the performance benefits of transmission scheme 3 in Rel-16 HST WI, and no requirements are defined in Rel-16 HST WI.
Issue 2: Feasibility of test setup of transmission scheme1
Option 1 (Intel): It will be sufficient to run regular HST Single tap test and during test execution provide information to UE to switch TCI (via MAC or DCI) in test points corresponding to middle between two RRHs. 
Option 2 (Ericsson): It is feasible to test the DPS with HST-SFN channel model without CRI/L1-RSRP feedback.
Since the HST-SFN channel model changes the strongest path (TRP) according to the simulated UE position, TE should know the strongest path based on Ds, for example, TE can transmit PDSCH from TRP0 for distance from 0m to 500m, TRP1 for distance from 500m to 1500m, TRP2 for distance from 1500m to 2500, etc. With this deterministic selection, it is possible to simulate the DPS without CRI/L1-RSRP feedback from UE. 
Discussion
Qualcomm: Intel approach is similar as existing single tap HST. Don’t want to mix the RRM and demodulation aspects together.

Agreement
3.3 Network assistance and UE capability signalling
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913432
	Views on network assistance signaling for NR HST scenarios
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.5

	R4-1913433
	[draft] LS on network assistance signaling for NR HST scenarios
	Intel Corporation
	LS out
	Approval
	9.17.2.2.5

	R4-1913864
	LS on the UE capability and network assistance signalling on UE demodulation for NR HST in R16
	CMCC
	LS out
	Approval
	9.17.2.2.5

	R4-1914366
	HST network assisted signalling
	Ericsson
	other
	Approval
	9.17.2.2.5

	R4-1915118
	Discussion on network assistance and UE capability signaling for NR HST
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.5


Agreements in RAN4#92bis meeting:
· Signaling

· Introduce UE capability for HST-SFN

· Introduce NW assistance signaling for HST-SFN 

· FFS on the detail on network assistance signaling for HST-SFN

· option 1: similar as NW assistance signaling introduced for LTE HST-SFN (one configuration flag, which is a per-cell signaling)

· option 2: configured in each TRS resource set

· other options are not precluded

· FFS on NW assistance signaling for HST single tap
Issue 1: NW assistance signaling for HST-SFN

Option 1 (Intel): Define new RRC network assistance to inform UE whether the TCI state is associated with HST-SFN (HST-SFN with JT) or HST (HST single tap or HST-SFN with DPS) scenarios. Introduce additional information field of HST-SFN/HST conditions for each configured TRS resource (NZP-CSI-RS-ResourceSet)
Signalling design per cell basis in NR HST scenarios do not suitable due to following drawbacks:

1) Preclude switches between different Tx schemes
2) Preclude study and introduction of the Tx schemes with mix of joint and DPS Tx operations
	NZP-CSI-RS-ResourceSet ::=          SEQUENCE {

    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,

    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,

    repetition                          ENUMERATED { on, off }              OPTIONAL,   -- Need S

    aperiodicTriggeringOffset           INTEGER(0..6)                       OPTIONAL,   -- Need S

    trs-Info                            ENUMERATED {true}                   OPTIONAL,   -- Need R
    hst-Info                            ENUMERATED {hst_sfn, hst }          OPTIONAL,   -- Need R

    ...

}




Option 2 (CMCC): Introduce the NW assistance signaling for HST-SFN in a similar way as that of LTE HST, which is a per-cell signaling and could be broadcast in system information and also provided in the handover command. 
Option 3 (Huawei): Introduce the similar network assistance signaling as LTE HST-SFN for NR HST-SFN. 
Discussion
Qualcomm/Samsung/Ericsson/ MTK/CMCC/ Huawei/ DCM: prefer similar as LTE

Qualcomm: don’t understand the difference between per cell signalling and per TRS resource set. Switching between HST-SFN and DPS? Don’t think these two schemes can happen at the same time.
Huawei: the reason to introduce assistance signalling is for advanced receiver. One signalling is enough to tell UE the NR HST-SFN scenario.
Intel: if transmission schemes are changed, per TRS resource set signalling is needed. For UE does not support SFN, network can use DPS.

Samsung: how BS know which transmission schemes?

Qualcomm: how both SFN and DPS can happen at the same time? Different antenna patterns are required.


Intel: omi-directional can be used for both. 

CMCC: we already agreed one capability signalling for SFN is needed. We should focus on the transmission schemes in this Release.

Intel: if we focus on existing RAN1 design. Future will introduce per TRS signalling, why not make it more future proof?

Agreement
Need further discussion:
Option 1 (Intel): Define new RRC network assistance to inform UE whether the TCI state is associated with HST-SFN (HST-SFN with JT) or HST (HST single tap or HST-SFN with DPS) scenarios. Introduce additional information field of HST-SFN/HST conditions for each configured TRS resource (NZP-CSI-RS-ResourceSet)
Option 2 (Qualcomm/Samsung/Ericsson/ MTK/CMCC/ Huawei/ DCM): Introduce the NW assistance signaling for HST-SFN in a similar way as that of LTE HST, which is a per-cell signaling and could be broadcast in system information and also provided in the handover command. 

Further offline discussion in this week, strive to agree and send LS to RAN2 in this meeting.
Issue 2: NW assistance signaling for HST single tap

Option 1 (Intel): To provide optimal performance in HST single tap scenario UE should be aware on the presence of HST single tap conditions. Moreover, UE cannot obtain this information by itself, therefore network should provide it. 
Option 2 (CMCC, Ericsson, Huawei): it is not necessary to introduce the network assistance signalling for HST single tap. 
Discussion
Agreement
Need further discussion:
Further offline discussion in this week, strive to agree and send LS to RAN2 in this meeting.
Issue 3: UE capability

Option 1 (Huawei): Define UE capability signaling for supporting advanced receiver in HST-SFN, no capability signaling is needed for supporting restricted set type B. 
Option 2 (DCM): RAN4 should not introduce UE capability signalling for Single-tap.
 Discussion
DCM: propose to have two capability, one is for 350km/h other is for 500km/h
Intel: why we need different capability for NR? NR UE can support high speed. The same algorithm for 350 and 500km/h.

Qualcomm: same understanding as Intel. 

Agreement
· Introduce UE capability for HST-SFN joint transmission scheme supporting 500km/h.
· No need to introduce UE capability for HST-SFN transmission scheme 1a and 1b.
· FFS on whether to introduce UE capability for HST-SFN transmission scheme 2, further check in this week and strive to agree and send LS in this meeting.
3.4 Requirements for HST-SFN
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913572
	Views on high-speed train tests for NR
	NTT DOCOMO, INC.
	discussion
	　
	9.17.2.2

	R4-1913866
	Further discussion on UE demodulation for NR support of high speed scenario
	CMCC
	discussion
	Discussion
	9.17.2.2

	R4-1913870
	WF on UE demodulation for NR HST
	CMCC
	discussion
	Approval
	9.17.2.2

	R4-1913267
	PDSCH simulation results for HST channels
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.2

	R4-1913429
	Views on NR UE demodulation requirements for HST-SFN scenario with JT operation
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.2

	R4-1915119
	Discussion and simulation results on NR UE HST performance requirements under SFN
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.2


3.4.1 Maximum doppler frequency

Agreements in RAN4#92bis meeting:
· Maximum Doppler for 500km/h
· For TDD 30KHz 

· For HST-SFN, maximum Doppler is 

· Option 1: 1500Hz  

· Option 2: 1667Hz

· Other values between option 1 and option 2 are not precluded 

· For FDD 15KHz 

· HST-SFN, maximum Doppler is 

· Option 1: 712Hz

· Option 2: 875Hz

· Other values between option 1 and option 2 are not precluded

· If requirements for 350km/h are introduced, smaller Doppler frequency value can be considered

Issue 1: Maximum Doppler for TDD 30KHz for 500km/h
Option 1 (DCM, MTK, Huawei, CMCC): 1667 Hz
Option 2 (CMCC, Qualcomm): 1500Hz

Issue 2: Maximum Doppler for FDD 15KHz for 500km/h

Option 1 (DCM, MTK, Huawei, CMCC): 875 Hz
Option 2 (CMCC): 712Hz
Other proposal

(Intel) RAN4 should agree on the details of the baseline UE receive processing for HST-SFN with JT operation before discussion of the max supported Doppler frequency, since different algorithms have different limitations on the max Doppler frequency.
Discussion
Qualcomm: +/-0.1ppm should be considered.

Intel: +0.1 or -0.1 ppm should be considered, not both sides.

Qualcomm: two sides can happen in different estimation error.  Different direction can have different sides for frequency error. 


Intel: don’t understand why consider two sides. Further offline discussion.


Apple: one RRH is +0.1ppm, other is -0.1ppm? How frequent the change will happen?


Huawei: UE should track signal from different TRP simultaneously. UE cannot estimate two RRHs at the same time. Just the frequency centre is changed.


Qualcomm: X0=-712Hz, X1=+712Hz, N0=-0.1ppm, N1=+0.1ppm, leads to Y0=-712Hz-0.1ppm, Y1=+712Hz+0.1ppm. N0 and N1 is error from UE


Huawei: UE only has one PLL, and should estimate based on signals from both TRPs. N0 and N1 should have same direction.  0.1ppm is not the typical case, UE will have better performance.


Qualcomm: 0.1ppm applies to all the requirements. We assume the worst case of estimation error. The same methodology is used in LTE HST. 


DCM: 0.1ppm is not the realistic scenario.
Huawei: even without high speed, the estimation error still exits and UE performance will be bad with the estimation error if goes with Qualcomm’s methodology. After AFC and tracking loop, the error can be reduced to 10Hz.

ZTE: The tacking loop needs to be continuous, otherwise the performance will be bad. 

Qualcomm: frequency change is quite fast for high speed. Normal scenario can have better racking performance. Up to UE implementation. Suggest considering the worst case. 

Huawei: prefer to align the frequency band and velocity for different channel models
Apple: agree with Huawei. Different numerology may support different velocity if we decide different maximum Doppler frequency, prefer to align all the scenarios.

Qualcomm: don’t agree to align all the channel models.

DCM: 30KHz option1 can be supported by 0.1ppm with 3.6GHz based on our analysis
Qualcomm: agree with DCM’s observation, 0.1ppm is only for estimation error, there is other error need to be considered.
Huawei: 0.1ppm error is only for transmitter side. If your receiver has 0.1ppm error, UE cannot meet the transmitter requirements of 0.1ppm.

Qualcomm: receiver error will not be involved in transmitter.

Agreement
· Maximum Doppler for 500km/h
· For TDD 30KHz 

· For HST-SFN, maximum Doppler is 

· Option 1: 1500Hz  

· Option 2: 1667Hz

· For FDD 15KHz 

· HST-SFN, maximum Doppler is 

· Option 1: 712Hz

· Option 2: 875Hz

FFS on whether 0.1ppm frequency error or lower value should be used when determine the maximum Doppler frequency.

Further discuss on the estimation error methodology and other errors
3.4.2 MCS

Agreements in RAN4#92bis meeting:
· For all the channel models in this way forward, FFS on the MCS

· Option 1: MCS4

· Option 2: MCS13

· Option 3: MCS17

· Other MCS are not precluded

· MCS should be decided based on whether the maximum throughput can be achieved 

Agreements in RAN4#92bis meeting:
Option 1 (CMCC, Huawei): MCS 13 for rank2
Discussion
Intel:  Discuss after we make decision on maximum Doppler frequency
Agreement
3.5 Requirement for HST single tap
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913572
	Views on high-speed train tests for NR
	NTT DOCOMO, INC.
	discussion
	　
	9.17.2.2

	R4-1913866
	Further discussion on UE demodulation for NR support of high speed scenario
	CMCC
	discussion
	Discussion
	9.17.2.2

	R4-1913870
	WF on UE demodulation for NR HST
	CMCC
	discussion
	Approval
	9.17.2.2

	R4-1913374
	Simulation results for UE demodulation requirements under HST single tap
	Samsung
	discussion
	Discussion
	9.17.2.2.3

	R4-1913430
	Views on NR UE demodulation requirements for HST single tap scenario
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.3

	R4-1914368
	Simulation results for NR UE HST Single tap
	Ericsson
	discussion
	Discussion
	9.17.2.2.3

	R4-1915120
	Discussion and simulation results on NR UE HST performance requirements under single-tap
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.3


3.5.1 Maximum doppler frequency

Agreements in RAN4#92bis meeting:
· Maximum Doppler for 500km/h
· For TDD 30KHz 

· For HST single tap, maximum Doppler is 1667Hz 

· For FDD 15KHz 

· Single tap HST, maximum Doppler is 

· Option 1: 1250Hz 

· Option 2: 972Hz 

· If requirements for 350km/h are introduced, smaller Doppler frequency value can be considered

Issue 1: maximum doppler for FDD 15KHz for 500km/h
Option 1 (DCM, CMCC, Intel, Ericsson, Qualcomm, Apple): 1250Hz
Option 2 (Samsung): 972Hz

Option 3 (Huawei): 875Hz

Discussion
Samsung: 972Hz is from Rel-16 LTE HST.
Agreement
Maximum doppler for FDD 15KHz for 500km/h: 
Option 1: 1250Hz 
Option 2: 875Hz
3.5.2 MCS

Agreements in RAN4#92bis meeting:
· For all the channel models in this way forward, FFS on the MCS

· Option 1: MCS4

· Option 2: MCS13

· Option 3: MCS17

· Other MCS are not precluded

· MCS should be decided based on whether the maximum throughput can be achieved 

Proposals in RAN4#93 meeting:
Option 1 (CMCC, Intel, Qualcomm): MCS 17 for Rank 1 

Option 2 (Samsung): MCS4 and MCS13

Option 3 (Huawei): MCS13
Discussion
Samsung: MCS 17 cannot achieve the maximum throughput from our simulation results.
Agreement
Option 1: MCS 17
Option 2: MCS 13

MCS should be decided based on whether the maximum throughput can be achieved 
3.6 Requirement for multi-path fading channel
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913572
	Views on high-speed train tests for NR
	NTT DOCOMO, INC.
	discussion
	　
	9.17.2.2

	R4-1913268
	PDSCH simulation results for high-speed TDL channels
	MediaTek inc.
	discussion
	Discussion
	9.17.2.2.4

	R4-1913431
	Views on NR UE demodulation requirements for HST scenario with fading channel conditions
	Intel Corporation
	discussion
	Discussion
	9.17.2.2.4

	R4-1914375
	Simulation results for HST - Multi-Path Fading test cases
	Ericsson
	discussion
	Discussion
	9.17.2.2.4

	R4-1915121
	Discussion and simulation results on NR UE HST performance requirements under multi-path fading channel
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.2.4


3.6.1 Maximum doppler frequency

Agreements in RAN4#92bis meeting:
· FDD: [600 Hz] Doppler frequency with SCS = 15KHz 
· TDD: [1200 Hz] Doppler frequency with SCS = 30KHz 

Issue 1: dopppler frequency with FDD SCS=15KHz

Option 1 (DCM, MTK):

· 600Hz
Option 2 (Intel)

· 1000Hz
Issue 2: dopppler frequency with TDD SCS=30KHz

Option 1 (DCM, MTK):

· 1200Hz

Option 2 (Intel)

· 1600Hz
Discussion
Intel: based on our simulation results, higher values can be supported.
Qualcomm: we are OK with 600Hz and 1200Hz. Performance degradation is observed for higher values between 3 DMRS symbols and 4 DMRS symbols. 

Intel: Around 1.4dB degradation is observed. 

Chair: 3 DMRS symbols is assumed.

Intel: we have small concern, but OK with option1.
Agreement
· FDD: 600 Hz Doppler frequency with SCS = 15KHz 
· TDD: 1200 Hz Doppler frequency with SCS = 30KHz 
3.6.2 DMRS configuration
Simulation assumption in RAN4#92bis meeting:
· Option 1: DMRS 1+1+1

· Option 2: DMRS 1+1+1+1

Proposals in RAN4#93 meeting
Option 1 (MTK, Intel, Huawei): DMRS 1+1+1
Agreement
DMRS 1+1+1
3.6.3 MCS 
Simulation assumption in RAN4#92bis meeting:
· MCS 4; MCS 13; MCS 17 based on 64QAM table
Proposals in RAN4#93 meeting
Option 1 (Huawei): MCS 13

Discussion
DCM: related to rank discussion.
Agreement
Option 1: MCS4
Option 2: MCS13

Option 3: MCS17

Note: should be discussed together with rank assumption.
3.6.4 Rank
Simulation assumption in RAN4#92bis meeting:
· Rank = 1 and 2 

Proposals in RAN4#93 meeting
Option 1 (Huawei, DCM): Rank1
Discussion
Intel: Need further analysis
DCM: prefer rank 1
Agreement
· Option 1: Rank = 1
· Option 2: Rank = 2
· Note: rank1 is mandatory, rank2 is mandatory with capability signalling.
3.6.5 Channel model

Simulation assumption in RAN4#92bis meeting:
[TDL-C 300ns] channel model
Agreement
TDL-C 300ns channel model
3.7 Others
Issue 1: Target speed

· DCM: 

· For HST-SFN, target speed is 350 km/h and 500 km/h.
· For HST single tap, target speed is 500 kmh.
Discussion
Qualcomm: what is the motivation to define lower speed?
DCM: Performance should be guaranteed for different speed.

Qualcomm: if UE pass 500km/h, it will pass 350km/h

CMCC: can we agree to define both, and define applicability rule?

Intel: we don’t have different capability for different speed in NR. How to differentiate? Does DCM propose high MCS for 350km/h, so different throughput can be achieved for different speed?

DCM: Parameters are different.

Qualcomm: First discuss the doppler and MCS.
Agreement
Further discuss on the maximum Doppler, MCS and other parameters for 350km/h

FFS on whether to introduce requirements for 350km/h HST-SFN
Issue 2: Channel model 
Ericsson: Down prioritize multipath fading channel models in favour of HST single tap, and HST-SFN deployment scenarios.
Discussion
Qualcomm: need to discuss the applicability rule for different channel models. If UE pass HST-SFN, then UE does not need to pass multi-path fading channel.

DCM: In LTE, we don’t have such applicability rule.
Qualcomm: LTE applicability rule is: if UE pass HST-SFN, then no need to pass HST single tap.

CMCC: agree with DCM. LTE has multi-path fading channel requirements, but no applicability rule is defined.

Qualcomm: can we agree to have applicability for HST single tap and HST-SFN.

Ericsson: suggest to align with BS timeline. Does the BS discussion tie to this UE discussion
Agreement
Discuss multi-path fading channel requirements for UE and BS independently. The UE conclusion does not presuppose the base station conclusion.
4 BS Demodulation (2 hours)
4.1 List of contributions (39)
	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913867
	Further discussion on BS demodulation for NR support of high speed scenario
	CMCC
	discussion
	Discussion
	9.17.2.3

	R4-1913364
	Discussion and initial simulation results for NR HST PUSCH
	Samsung
	discussion
	Discussion
	9.17.2.3.1

	R4-1913400
	NR Rel-16 HST BS demodulation PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.1

	R4-1913402
	On NR Rel-16 HST BS demodulation PUSCH requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.1

	R4-1913725
	Discussion on HST PUSCH demodulation requirement
	CATT
	discussion
	Agreement
	9.17.2.3.1

	R4-1914093
	Views on NR PUSCH for high speed
	NTT DOCOMO, INC.
	other
	Approval
	9.17.2.3.1

	R4-1914095
	CR for TS 38.104: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914096
	CR for TS 38.141-1: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914097
	CR for TS 38.141-2: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914188
	Simulation results on HST NR PUSCH
	ZTE Wistron Telecom AB
	discussion
	Discussion
	9.17.2.3.1

	R4-1914189
	Simulation results on HST NR PRACH
	ZTE Wistron Telecom AB
	discussion
	Discussion
	9.17.2.3.1

	R4-1914544
	On PUSCH antenna configurations
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914546
	On Doppler for 500 km/h for 15 kHz SCS for NR PUSCH HST scenarios
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914547
	Initial simulation results for Rel-16 NR HST and UL timing adjustment PUSCH demodulation performance at UE speed of 350 km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914548
	Further elaboration on UE tolerances for 30 kHz SCS for NR PUSCH HST scenarios
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914549
	Further elaboration on front-loaded DM-RS symbol for NR HST PUSCH demodulation requirements
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1915122
	Discussion and simulation results on NR BS HST performance requirements
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.3.1

	R4-1913366
	Discussion and initial simulation results for NR HST PRACH
	Samsung
	discussion
	Discussion
	9.17.2.3.2

	R4-1913401
	NR Rel-16 HST BS demodulation PRACH simulation results
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.2

	R4-1913403
	On NR Rel-16 HST BS demodulation PRACH requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.2

	R4-1913726
	Discussion on HST PRACH demodulation requirement
	CATT
	discussion
	Agreement
	9.17.2.3.2

	R4-1914094
	Views on NR PRACH for high speed
	NTT DOCOMO, INC.
	other
	Approval
	9.17.2.3.2

	R4-1914101
	CR for TS 38.104: Introduction of NR PRACH performance requirements for restricted set type A and B
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.2

	R4-1914102
	CR for TS 38.141-1: Introduction of NR PRACH performance requirements for restricted set type A and B
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.2

	R4-1914103
	CR for TS 38.141-2: Introduction of NR PRACH performance requirements for restricted set type A and B
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.2

	R4-1914550
	Discussion on PRACH simulation parameters
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914551
	Discussion and proposals on preamble reselection for restricted set with 500km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914552
	Discussion and proposals on PRACH Doppler for 350km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914553
	Simulation results for PRACH HST with 350km/hour
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914554
	Simulation results for PRACH HST with 500km/hour
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914748
	Discussion and simulation results for NR HST PRACH format 0
	Huawei, Hisilicon
	discussion
	Discussion
	9.17.2.3.2

	R4-1914749
	Discussion and simulation results for NR HST PRACH short sequence format
	Huawei, Hisilicon
	discussion
	Discussion
	9.17.2.3.2

	R4-1913365
	View on UL timing requirement for NR HST
	Samsung
	discussion
	Discussion
	9.17.2.3.3

	R4-1913404
	On NR Rel-16 HST BS demodulation UL timing adjustment requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.3

	R4-1914098
	CR for TS 38.104: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914099
	CR for TS 38.141-1: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914100
	CR for TS 38.141-2: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914545
	On NR UL timing adjustment
	Ericsson
	discussion
	Discussion
	9.17.2.3.3

	R4-1915123
	Discussion on the UL timing adjustment
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.3.3


4.2 PUSCH 
Huawei will lead the PUSCH WF 

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913867
	Further discussion on BS demodulation for NR support of high speed scenario
	CMCC
	discussion
	Discussion
	9.17.2.3

	R4-1913364
	Discussion and initial simulation results for NR HST PUSCH
	Samsung
	discussion
	Discussion
	9.17.2.3.1

	R4-1913400
	NR Rel-16 HST BS demodulation PUSCH simulation results
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.1

	R4-1913402
	On NR Rel-16 HST BS demodulation PUSCH requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.1

	R4-1913725
	Discussion on HST PUSCH demodulation requirement
	CATT
	discussion
	Agreement
	9.17.2.3.1

	R4-1914093
	Views on NR PUSCH for high speed
	NTT DOCOMO, INC.
	other
	Approval
	9.17.2.3.1

	R4-1914095
	CR for TS 38.104: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914096
	CR for TS 38.141-1: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914097
	CR for TS 38.141-2: Introduction of NR PUSCH performance requirements for HST
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.1

	R4-1914188
	Simulation results on HST NR PUSCH
	ZTE Wistron Telecom AB
	discussion
	Discussion
	9.17.2.3.1

	R4-1914189
	Simulation results on HST NR PRACH
	ZTE Wistron Telecom AB
	discussion
	Discussion
	9.17.2.3.1

	R4-1914544
	On PUSCH antenna configurations
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914546
	On Doppler for 500 km/h for 15 kHz SCS for NR PUSCH HST scenarios
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914547
	Initial simulation results for Rel-16 NR HST and UL timing adjustment PUSCH demodulation performance at UE speed of 350 km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914548
	Further elaboration on UE tolerances for 30 kHz SCS for NR PUSCH HST scenarios
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1914549
	Further elaboration on front-loaded DM-RS symbol for NR HST PUSCH demodulation requirements
	Ericsson
	discussion
	Discussion
	9.17.2.3.1

	R4-1915122
	Discussion and simulation results on NR BS HST performance requirements
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.3.1


4.2.1 Maximum Doppler shift
Agreements in RAN4#92bis meeting:
· Single tap HST 350km/h 

· 15kHz SCS: 1340Hz 

· 30kHz SCS: 2334Hz 

· Single tap HST 500km/h 
· 15kHz SCS : 
· Option 1: 1944Hz 

· Option 2: 1750Hz
· 30kHz SCS:  
· Option 1: 3334Hz 

· Option 2: 3000Hz
Issue 1: Maximum Doppler shift for 15KHz at 500km/h
Option 1 (CMCC): 1750Hz
Option 2 (Samsung): 1750Hz for open space, 1667Hz for tunnel

Option 3 (Samsung, Nokia, Ericsson): 1667Hz with carrier 1.8GHz for both open space and tunnel 

Option 4 (CATT, DCM): 1944Hz

Option 5 (Ericsson, Nokia): 1740Hz

Option 6 (Huawei): To support 500km/h, carrier frequency can reduce to 1.89GHz, or UE velocity can reduce to 450km/h to support Band1 (2.1GHz).
Issue 2: Maximum Doppler shift for 30KHz at 500km/h

Option 1 (CMCC, Nokia, CATT, DCM, Ericsson): 3334Hz 
Discussion
Samsung: option 2,3,5,6 propose to reduce the maximum Doppler shift. 1750Hz is more challenging for tunnel. For test, no frequency error is fine, but in practice, we need to consider. Option2 is similar as LTE. Option3 keep the same value for both scenarios. 
Ericsson: 1750Hz is high for both tunnel and open space. 10Hz is used to differentiate which direction is the Doppler at the beginning of the test.


Huawei: why reduce by 10Hz?

Nokia: prefer same value for tunnel and open space.

CATT: From our results, the performance difference between 1750 and 1944 is less than 1dB.

Ericsson: in open space, the Doppler is smaller than 1750Hz.

Samsung: 1750Hz is fine for open space. Tunnel has sharp Doppler change.

Nokia: 1740Hz is a good compromise for both tunnel and open space

DCM: OK with NOKIA proposal
Agreement
Maximum Doppler shift for 30KHz at 500km/h: 3334Hz 

Maximum Doppler shift for 15KHz at 500km/h: 1740Hz for both open space and tunnel.
· Note: the center frequency will be changed accordingly to support 500km/h
· Note: the reference band is band n3
4.2.2 Carrier frequency

Agreements in RAN4#92bis meeting:
· 15kHz

· 350km/h: 2.1GHz

· 500km/h: 1.9GHz or 2.1GHz 

· 30kHz for 3.6GHz

Issue 1: Carrier frequency for 15KHz at 500km.h

Option 1 (Nokia, Ericsson): 1.9GHz

Option 2 (CATT, DCM): 2.1GHz
Discussion
Agreement
4.2.3 L0 for PUSCH mapping type A
Agreements in RAN4#92bis 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 

· Same value for both 350km/h and 500km/h can be considered
Issue 1:  L0 at 350km/h

Option 1 (Samsung, Nokia): l0 = 2
Option 2 (CATT, Huawei): l0 = 3
Issue 2:  L0 at 500km/h

Option 1 (Samsung): l0 = 2
Option 2 (CATT, Huawei): l0 = 3
Other proposals

CMCC: If the case of l0 = 2 can support same maximum Doppler shift as the case of l0 = 3, l0 = 2 is preferred. If the case of l0 = 2 support less maximum Doppler shift compared with the case of l0 = 3, l0 = 3 is preferred.
Discussion
Nokia: very little difference between 2 and 3, prefer to have l0=2
Ericsson: No performance difference between 2 and 3. Strong view to have the same value for both speeds. 

Samsung: prefer l0=2 to align with normal requirements.

Huawei: l0=3 can provide better performance in practice. Can speed up the racking loop and have larger ambiguous range. 
CATT: for open space, we see performance difference between 2 and 3.

Ericsson: the distance between second two symbols is the same. Don’t see there is any difference between l0=2 and 3

Samsung: l0=2 can have better performance on speeding up the tracking loop.

Huawei: it depends on UE implementation how to track the frequency. What is the assumption of updating the frequency tracking? If you update in half slot, it will leads to difference. 
Samsung: update in one slot. 

Nokia: have concern on the performance of half slot update. 
ZTE: 3 DMRS is agreed. The advantage is not fully justified.
Huawei: in our implementation, we fully use all the DMRS for frequency tracking.

DCM: for HST, we should choose the parameter which has better performance. For multi-path fading scenario, which parameter has better performance? If there is no performance difference for HST, then we can choose parameter which has better performance in multi-path fading channel.
Nokia: what is the Doppler for multi-path fading channel?


Samsung: what is the motivation to configure different l0 for different scenario?


DCM: multi-path fading will be discussed after March, prefer to use same configuration of l0 for both HST and multi-path fading. Our understanding is that L0=2 has better performance in multi-path fading channel.


Huawei: test purpose for single tap HST and multi-path is totally different. DMRS configuration is per UE. Both configuration is possible.


Nokia: HST test purpose is not for new DMRS configuration. We don’t have l0=3 in Rel-15 demodulation requirements.


Ericsson: test is to verify different receiver behaviour. Prefer to keep same value for multi-path fading and HST single tap

Huawei: l0=3 may also provide better performance for multi-path fading channel.


CMCC: the minimum distance is used for estimation?


Ericsson: Yes

============================2nd round discussion============================
Huawei: Since the performance is almost the same. Can we define the same requirements for both l0=2 and l0=3. Test will be conducted based on BS declaration.


Nokia: Do we need new manufactory declaration?


Huawei: one more line in the table


Samsung: the default value is L0=2 if there is no declaration. 

Huawei: Yes


Ericsson: Not sure whether a new line is needed. 


Nokia: For simulation alignment, can we use l0=2?


Huawei: encourage companies to simulate both and check whether there is any difference


DCM: is this declaration approach only for HST?


Huawei: Yes.
Agreement
For simulation alignment: l0=2.

Note: If there is no performance difference between l0=2 and l0=3, define requirements based on l0=2.

Note: l0 value for testing is based on BS declaration.
4.2.4 Antenna configuration
Agreements in RAN4#92bis meeting:
· For tunnel 

· Option 1: 1x1 

· Option 2: 1x2 (baseline for simulation alignment) 

· For open space 

· Option 1: 1x2 (baseline for simulation alignment) 

· Option 2: 1x8

Issue 1: antenna configuration for tunnel scenario

Option 1 (Samsung, Huawei): 1x2
Option 2 (Nokia): Not consider 1Rx requirements, only consider 2Rx 

Option 3 (CATT, DCM): 1x1
Option 4 (DCM): both 1x1 and 1x2, and introduce applicability rule that either one is tested according to the capability.
Option 5 (Ericsson): Operator for confirm whether 1x1 is mainstream or important, If 1x1 requirements are needed then both 1x1 and 1x2 for the tunnel scenario should be adopted.
Ericsson: 1x2 is needed. Prefer to not include 1x1 from simulation workload perspective. If it is confirmed by operator, we can consider 1x1 in addition.

DCM: 1x1 exists in our HST scenario. Prefer to keep 1x1.
Nokia: To our knowledge, not vendor has only one receiver. Our current NR test setup for OTA does not support this.
Samsung: same view as Nokia. For LTE, 1x1 is introduced in the earlier release.
DCM: if there is no test for 1x1, how to guarantee the performance.
Nokia: all BS need to pass 1x2 requirements.

DCM: we can define requirements for 1x1 and 1x2, some applicability rule may be considered if needed.

Nokia: BS that pass 1x2 does not need to pass 1x1?


DCM: intention is to align with actual deployment. If deployment is 1x1, but BS support 1x2, how to guarantee the performance?

Samsung: in real implementation, is 1x1 is implemented in BS?

Keysight: if two receiver get same power, then 1x1 can be tested. 1x2 is two single path.

Nokia: we see problem for tests. BS cannot deactivate one receiver during test.

DCM: In OTA test we can further discuss. 

Nokia: deactivate one receiver is acceptable for DCM during test?

Ericsson: for conducted tests, better to transmit the same signal. Maybe no OTA is needed.

Samsung: more antennas can get better performance.

ZTE: if 1x1 requires too high SNR, it should be not introduced.

Ericsson: it is not possible to do OTA for 1x1.

Samsung: for 1x1, conducted test also requires more study. What is the 1x1 assumption for antenna configuration, ULA or dual polarization?


DCM: we will further check the assumption. 


Nokia: leaky cable is used in DCM paper.


DCM: not only leaky cable.
Issue 2: antenna configuration for open space scenario
Option 1 (CMCC): both 1x2 and 1x8
Option 2 (Samsung, CATT, DCM, Ericsson): 1x2

Option 3 (Nokia): Not consider 1Rx requirements, only consider 2Rx
Option 4 (Huawei): 1x8
Samsung: fine with both 1x2 and 1x8. Frequency tracking is based on one antenna. 1x8 can achieve better performance but not the test purpose for high speed train.
CMCC: 1x8 is practical deployment. Prefer to have both and applicability rule can be considered.

Samsung: define requirements for 1x8 and only conducted test, but no OTA test.

CMCC: 1x2 1x4 and 1x8 are defined in Rel-15, only 1x2 is defined in OTA. Same methodology can be applied to HST.

DCM: how about 1x4 for HST?


Chair: 1x8 is more common BS implementation

Samsung: only perform 1x8 for conducted test? 1x2 for both conducted and OTA?


CMCC: for OTA, only define test for 1x2.
Discussion
Agreement
Antenna configuration for tunnel scenario: 1x2

· Whether to introduce 1x1 is FFS

· Note: test setup of conducted test for 1x1 needs further discussion.
· Note:  FFS on whether to introduce OTA test for 1x1.
· Note: whether to introduce 1x1 need to consider the testable SNR value.

Antenna configuration for open space scenario: 1x2 and 1x8
· Note: test will depend on BS declaration. Only one configuration need to be tested.
· Note: Define conducted test for both 1x2 and 1x8 
· Note: Define OTA test only for 1x2.
4.2.5 MCS
Agreements in RAN4#92bis meeting:
· Option 1: MCS#2 

· Option 2: MCS#16 

· Option 3: MCS#2 and MCS#16
MCS#2 and MCS#16 for simulation alignment 
Proposals in RAN4#92bis meeting
Option 1 (Samsung, CATT): MCS#2
Option 2 (CATT): MCS#2
Option 3 (DCM): MCS#2. If the performance for MCS#16 is feasible, it should be introduced to ensure the performance of higher modulation.
Option 4 (Huawei, Ericsson): MCS#16
Discussion
Ericsson: propose MCS#16
Samsung: MCS#2 is used for Rel-15 BS demodulation.
Ericsson: our simulation results show MCS#16 is feasible

DCM: if only MCS#16 is adopted, lower SNR performance cannot be guaranteed. MCS2 for tunnel, MCS16 for open space.

Ericsson: MCS 16 is feasible for tunnel from our simulation results

ZTE: same MCS for tunnel and open space has only 0.5dB difference.
Agreement
For 350km/h, both MCS#2 and MCS#16 for tunnel and open space will be defined.

For 500km/h

· MCS#2 and MCS#16 for open space
· MCS#2 for tunnel
· FFS on MCS#16 for tunnel

4.2.6 TDD configuration

Option 1 (Samsung): Reuse the existing TDD configuration as 7D1S2U (S=6D: 4G: 4U) in 30KHz SCS for PUSCH HST requirements.
Discussion
Agreement
Reuse the existing TDD configuration for 15KHz and 30KHz as baseline for PUSCH HST requirements
4.2.7 Others
Issue 1: Test applicability
Samsung: The BS performance requirements under HST scenario are optional and only applicable for BS supporting HST.
Issue 2: Measurement channel

Samsung: Only PUSCH as measurement channel is included in the test model for High Speed train.
Discussion
Samsung: BS supporting HST requirements is optional. 

Nokia: no force declaration is needed?

Agreement
The BS performance requirements under HST scenario are optional. Check offline on the declaration table for BS HST.
No PUCCH is included in the test model for High Speed train.
4.3 PRACH
Samsung will lead the PRACH WF

CATT will summarize the PRACH simulation results
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	CR for TS 38.141-1: Introduction of NR PRACH performance requirements for restricted set type A and B
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.2

	R4-1914103
	CR for TS 38.141-2: Introduction of NR PRACH performance requirements for restricted set type A and B
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.2

	R4-1914550
	Discussion on PRACH simulation parameters
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914551
	Discussion and proposals on preamble reselection for restricted set with 500km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914552
	Discussion and proposals on PRACH Doppler for 350km/h
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914553
	Simulation results for PRACH HST with 350km/hour
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914554
	Simulation results for PRACH HST with 500km/hour
	Ericsson
	discussion
	Discussion
	9.17.2.3.2

	R4-1914748
	Discussion and simulation results for NR HST PRACH format 0
	Huawei, Hisilicon
	discussion
	Discussion
	9.17.2.3.2

	R4-1914749
	Discussion and simulation results for NR HST PRACH short sequence format
	Huawei, Hisilicon
	discussion
	Discussion
	9.17.2.3.2


4.3.1 PRACH format
Agreements in RAN4#92bis meeting:
· PRACH format

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

· For 500km/h velocity, use PRACH format A2/B4/C2

· FFS if PRACH format 0 shall be used 

Issue 1: PRACH format for 500km/h
Option 1 (CATT): Format B4, C2
Option 2 (DCM): Format 0

Option 3 (Ericsson): short sequence formats
Discussion
Samsung: target frequency for 500km/h is 3.6GHz and 2.1GHz. Frequency offset is 1944Hz for 2.1GHz. PRACH format 0 carrier frequency range can be supported in 2.5GHz, but not 3.6GHz
Ericsson: format 0 does not have better performance than short sequence.  Short sequence is also fine in LTE scenario.
DCM: our proposal is not to support 3.6GHz, and is for 2.1GHz.
Samsung: is the intention to have 2334Hz with 500km/h for format 0?


DCM: 1944Hz is 500km/h at 2.1GHz. 2334Hz is 350Km/h at 3.6GHz. PRACH requirement does not need to consider the speed. 
==============2nd round discussion====================================
DCM: for restricted type B, we can use format 0.

Ericsson: it is not related velocity. PRACH format 0 with 2334Hz also shows UE with 500km/h at 1.9GHz can be supported.

Samsung: same view as Ericsson.

Huawei: support Ericsson and Samsung. We have other short sequences can show better performance. 


Ericsson: If operators would like to use format 0, requirements for 350km/h can already support it.
Agreement
· For 500km/h velocity, use PRACH format A2/B4/C2
· For 500km/h velocity, no extra requirements for PRACH format 0 

· Common understanding PRACH format 0 with 2334Hz also shows UE with 500km/h at 1.9GHz can be supported.

4.3.2 Frequency offset under AWGN for PRACH format 0 for 350km/h
Agreements in RAN4#92bis meeting:
· Restricted set Type A

· High-mobility scenario: 1340Hz

· FFS: Low mobility scenario with 0Hz

· Restricted set Type B

· High-mobility scenario

· Option 1: 2334Hz

· Option 2: 1875Hz 

· FFS: Low mobility scenario with 0Hz 

Issue 1: frequency offset for restricted set Type A

Option 1 (CATT, DCM, Ericsson, Huawei): 1340Hz
Option 2 (Nokia): 1362Hz

Issue 2: frequency offset for restricted set Type B
Option 1 (CMCC, Samsung, CATT, DCM, Ericsson): 2334Hz
Option 2 (Nokia): 2335Hz

Option 3 (Huawei): 1875Hz

Issue 3: frequency offset for low mobility scenario for both type A and type B
Option 1 (CMCC): 625Hz
Option 2 (Samsung, Nokia): 0Hz

Option 3 (CATT, DCM): 0Hz and 625Hz
Option 4 (Ericsson, Nokia): Do not introduce test cases with 0 Hz
Discussion
Samsung: 0Hz is to verify the different restricted types.
CMCC: 625Hz has worse performance than 0Hz. Consider the worst case for NR HST.
Nokia: why 625Hz is the worst case?
CMCC: 625Hz is worst in LTE

Samsung: similar view with CMCC. 625Hz is special value, peak is close and has same power, and may cause false alarm. 
Nokia: if 0Hz has best performance, we should not define 0Hz.

Ericsson: suggest to study 625Hz.

DCM: stational UE is also considered. Same approach as LTE. Rel-15 demodulation is normal, not for HST.
Nokia: why the demodulation performance is different for restricted set and non restricted set for the same preamble with 0Hz?

Samsung: Design principle for restricted set type is for different speed. Only limited MCS can be used in high speed. Different performance may observe for different MCS. Frequency offset will impact the position in time domain.
============================2nd round discussion============================
Samsung: most company provides results based on option1.

CMCC: we still think option 2 need to be considered.

Nokia: We need to evaluate if 0Hz has no different with non-HST

Ericsson: option 1 only check whether restricted set work well. Option 2 can also meet the purpose.

Samsung: In LTE, both 0 and 625 are defined. Can we use 0 for type A and 625Hz for type B?


DCM: whether to support type A and type B is optional?


Samsung: type A and type B is designed for different velocity


Ericsson: type A can be used for low bands, type B for higher bands
Agreement
Frequency offset for restricted set Type A: 1340Hz

Frequency offset for restricted set Type B: 2334Hz
Frequency offset for low mobility scenario for both type A and type B: 625Hz
4.3.3 Frequency offset for PRACH formats with short sequence length targeting 500km/h
Agreements in RAN4#92bis meeting:
· Frequency offset for PRACH formats with short sequence length targeting 500km/h

· Align with PUSCH maximum Doppler shift 

Proposals in RAN4#93 meeting
Option 1 (CMCC): 3334Hz
Option 2 (CATT): 1944Hz for 15kHz SCS and 3334Hz for 30kHz SCS
Option 3 (Huawei): 1750Hz for 15KHz SCS and 3000Hz for 30KHz SCS

Discussion
Agreement
· Align with PUSCH maximum Doppler shift 

4.3.4 Test preamble parameters for PRACH format 0
Agreements in RAN4#92bis meeting:
· Format 0 

· Restricted set type A
· Option 1:  {Ncs,  logical sequence index, V} ={15, 384,30}  (Reusing the existing LTE format 0 parameters with type A )
· Option 2: {Ncs,  logical sequence index, V} ={15, 384,36}
· Other options are not precluded
· Sequence should not have unusually good performance
· Restricted set type B
· Option 1:  {Ncs,  logical sequence index, V} ={15, 30,30}  (Reusing the existing LTE format 0 parameters with type B)
· Option 2: {Ncs,  logical sequence index, V} ={15, 384,36}
· Other options are not precluded
· Sequence should not have unusually good performance 

Issue 1: Test preamble configuration of restricted set type A
Option 1 (Samsung, CATT): {Ncs, logical sequence index, v} = {15, 384, 0}
Option 2 (Nokia, Ericsson): {Ncs, logical sequence index, v } ={15, 384,36}
Issue 2: Test preamble configuration of restricted set type B
Option 1 (Samsung, CATT, Ericsson, Nokia): {Ncs, logical sequence index,v}={15, 384, 30}
Option 2 (Nokia): {Ncs, logical sequence index, v } ={15, 384,36}
Discussion
Samsung: option2 has some performance degradation, but minor difference. Prefer to align with LTE parameter.
Ericsson: agree performance difference is small. Option2 can avoid confusion. 
Samsung: type A has limited frequency offset, similar performance for option1 and option 2.

Nokia: No additional work by introducing new sequence. 
Samsung: option 2 is same as LTE, also Doppler value is same as LTE. Why NR choose another configuration?
Ericsson: 36 is not the special sequence. That’s why we propose.
Samsung: Based on our calculation, option 2 is not valid. Option 2 is not in the detection window.

============================2nd round discussion============================
Samsung: option 1 is aligned with LTE. NR with LTE refarming band most likely will use the same as LTE
Ericsson: compromise proposal can be go with option1, and add note in spec: under high Doppler, other preamble than the tested one may deviate in performance

Samsung: type A is for 1340Hz, same as LTE. It is the highest Doppler for PRACH format0 type A already.

DCM: the note might be misleading.

Ericsson: prefer to add same note in LTE. Change the note to: Performance of restricted set type A under Doppler larger than 1340Hz is not guaranteed.


Huawei: we prefer option1.

Samsung: we are not fine with the note. Type A can only support 1.25KHz based on RAN1 design. If Doppler is larger than 1340Hz, type B will be used. Not necessary to add note.

Nokia: would like to capture in the specification: For restricted set type A, the chosen sequence shows unusual good performance.


Ericsson: we can work on the wording on the notes. We should not hide the information.

Samsung: our results show there is no big difference between option1 and option2. We cannot test all the sequences. We have concern on adding the notes.

Huawei: purpose of requirements and tests is to verify the base station algorithm and performance. I don’t see strong motivation to add the notes. It is not the core requirements.

Nokia: agree with Huawei’s view. If operators are fine, we are OK.


DCM: capture in chairman notes is enough from our perspective.

Ericsson: we can compromise since this Doppler is 1340Hz. But our preference is still to add notes.
Agreement
Test preamble configuration of restricted set type A:{Ncs, logical sequence index, v} = {15, 384, 0}
· Common understanding: For restricted set type A, under high Doppler more than 1340Hz, other preambles than the tested one may deviate in performance

Test preamble configuration of restricted set type B
{Ncs, logical sequence index,v}={15, 384, 30}
4.3.5 Test preamble parameters for PRACH short sequence format

Agreements in RAN4#92bis meeting:
· 15kHZ

· Option 1:  {Ncs,  logical sequence index, V} ={23,0,0}  (Reusing the existing NR parameters  for short format under 15KHz)

· Other options are not precluded

· 30KHZ

· Option 1:  {Ncs,  logical sequence index, V} ={46, 0,0}  (Reusing the existing NR parameters  for short format under 30KHz)

· Other options are not precluded

Issue 1: Test preamble configuration for 15KHz

Option 1 (Samsung, CATT, Ericsson, Huawei): {Ncs,  logical sequence index, V} ={23,0,0}
Issue 2: Test preamble configuration for 30KHz
Option 1 (Samsung, CATT, Ericsson, Huawei): {Ncs,  logical sequence index, V} ={46, 0,0}
Discussion
Agreement
Test preamble configuration for 15KHz: {Ncs,  logical sequence index, V} ={23,0,0}
Test preamble configuration for 30KHz: {Ncs,  logical sequence index, V} ={46, 0,0}
4.3.6 Timing error tolerance

Agreements in RAN4#92bis meeting:
· Timing error tolerance for AWGN and TDLC 300-100

· Other values are not precluded.

	Format 
	Scs 
	AWGN 
	TDLC300-100 

	0 
	1.25 
	1.04us 
	2.55us 

	A2,B4,C2 
	15 
	0.52us 
	2.03us 

	
	30 
	0.26us 
	1.77us 


Agreement
· Timing error tolerance for AWGN and TDLC 300-100

	Format 
	Scs 
	AWGN 
	TDLC300-100 

	0 
	1.25 
	1.04us 
	2.55us 

	A2,B4,C2 
	15 
	0.52us 
	2.03us 

	
	30 
	0.26us 
	1.77us 


4.3.7 Others
Issue 1: Test applicability 

Samsung: If both restricted set type A and type B are declared to be supported, the HST PRACH format0 requirement shall be done for either restricted set type A or type B.

DCM: in LTE, no applicability rule. No need for NR.


CMCC: same view as DCM.


Samsung: The reason is we define two velocity and two restricted set type. More test cases are introduced.
Ericsson: if the BS passes the test for format 0 with restricted set B at 3.6GHz carrier frequency with 2334Hz frequency offset, there’s no need to test format 0 with restricted set A at 2.1GHz carrier frequency with 1340Hz frequency offset

DCM: have concern

Huawei: Define test applicability for all agreed formats together as: test the format that has been declared.
Issue 2: multi-path fading channel

Ericsson: Postpone the study of PRACH requirements with multi-path fading channel to align with PUSCH.
Discussion
Samsung: already agree to have TDL-C in last meeting
DCM: other higher Doppler value may be discussed after March. Already agreed TDL-C should not be postponed. 

4.4 UL timing adjustment

	TDoc
	Title
	Source
	Type
	For
	Agenda item

	R4-1913365
	View on UL timing requirement for NR HST
	Samsung
	discussion
	Discussion
	9.17.2.3.3

	R4-1913404
	On NR Rel-16 HST BS demodulation UL timing adjustment requirements
	Nokia, Nokia Shanghai Bell
	discussion
	Discussion
	9.17.2.3.3

	R4-1914098
	CR for TS 38.104: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914099
	CR for TS 38.141-1: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914100
	CR for TS 38.141-2: Introduction of NR PUSCH performance requirements for UL timing adjustment
	NTT DOCOMO, INC.
	CR
	Agreement
	9.17.2.3.3

	R4-1914545
	On NR UL timing adjustment
	Ericsson
	discussion
	Discussion
	9.17.2.3.3

	R4-1915123
	Discussion on the UL timing adjustment
	Huawei, HiSilicon
	discussion
	Discussion
	9.17.2.3.3


4.4.1 Candidate scenarios

· Candidate scenarios on table:
	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 


· Scenario for requirements 

· Scenario Y

· Other scenarios can be discussed after March.

Issue1: Parameter scaling
Option 1 (Nokia): A=10us for 15kHz, and A=5us for 30kHz.
Discussion
Ericsson: scaling does not need to be related to SCS. Δω need to be doubled  for 30Khz if we change scaling for 30Khz.
Nokia: A is related to cell size. And cell size is related to SCS. Agree with Ericsson, Δω needs to be changed accordingly if we change A to keep the gradient as T=0 the same.

Samsung: A is almost the doubled CP length. A andΔω should be related with the UE velocity, and has no impact on SCS.
Agreement
For 30KHz, scenario Y:
· A= 5us

· Δω=0.26 s-1
Note: scenario X and Z also need to be scaled for 30KHz
4.4.2 SRS slots
Agreements in RAN4#92bis meeting:
· Transmit SRS (optional) for uplink timing advance requirement
· Option 1: 
· Transmit SRS in the last symbol in the special slot for TDD mode 

· Transmit SRS in slot#1 in radio frames for FDD mode 
· Other options are not precluded
Issue 1: Transmit SRS for FDD
Option 1 (Samsung, Nokia, Huawei) : Transmit SRS in slot#1 in radio frames for FDD mode
Issue 2: Transmit SRS for TDD 
Option 1 (Nokia) : Transmit SRS in the second to last symbol of the special slot for TDD
Option 2 (Samsung): UpPTS in slot #3  in radio frames for 15KHz, UpPTS in slot #7  in radio frames for 30KHz
Option 3 (Huawei): Transmit SRS in the last symbol in the special slot for TDD mode 

Discussion
Nokia: want to avoid transient period.
Huawei: signal is transmitted from TE, different from transient period from UE side. Our proposal is try to align with LTE.
Nokia: we don’t think performance can be compared between LTE and NR. We discussed transient period before, would like to consider in NR.

Huawei: UL should have some TA offset: NTA offset

Samsung: if only define one SRS symbol, the position should be the last symbol according to RAN1 design.

Huawei: time mask requirement is already specified for UE, should not be a problem. Align with LTE would be more typical deployment.
Nokia: transient period has impact on demodulation performance. DDDSU for 15KHz, S ends with 2 UL symbols, SRS is directly after UL symbol.

Ericsson: This is UL timing adjustment requirements, not sure there is impact.

Nokia: we haven’t evaluated the impact on UL timing adjustment.

Huawei: Is the transient period too relaxed to guarantee the performance? SRS position is chosen by BS.

Nokia: SRS symbol energy is reduced.

Huawei: If we want to test the worst case, SRS should be placed on the last symbol.

Nokia: BS is free to choose SRS position with better performance, no need to consider worst case.

Samsung: FDD follows the same logic. If problem exists for TDD, same for FDD. SRS is also optional. If we don’t consider SRS, there is no issue.

Huawei: RAN4 cannot define requirements for all scenarios. Worst case can better guarantee the performance from testing perspective.

Nokia: Both are fine with products. We prefer our proposal, but can compromise.
Nokia: to Samsung, UpPTS is still used in NR?


Samsung: We think so.
Agreement
Transmit SRS for FDD: Transmit SRS in slot#1 in radio frames for FDD mode
Transmit SRS for TDD : Transmit SRS in the last symbol in the special slot for TDD mode 
· last symbol in slot #3  in radio frames for 15KHz, last symbol in slot #7  in radio frames for 30KHz
4.4.3 SRS allocated RB

Option 1 (Samsung): 40 RB allocated for SRS with 10MHz. 80 RB allocated for SRS with 40 MHz for UL timing requirement.

SRS bandwidth configuration is proposed as 

C_SRS : 11, B_SRS =0, for 40RB

C_SRS:  21, B_SRS =0, for 80RB

K_TC: 2

Periodicity: 10ms

SRS symbols: 1

SRS antenna port: 1

SRS frequency domain starting position: 0
Option 2 (Ericsson): Configure optional SRS transmission with BW to ~(CBW for PUSCH).
	BS channel bandwidth
	Allocated resource blocks for each UE
	SRS resource allocation

	10 MHz (52 PRBs) / SCS = 15 kHz
	24 PRBs
	Single region for SRS with the length of 40 RBs

	40 MHz (106 PRBs) / SCS = 30 kHz
	48 PRBs
	Single region for SRS with the length of 80 RBs

	5 MHz (25 PRBs) / SCS = 15 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs

	10 MHz (24 PRBs) / SCS = 30 kHz after March 2020
	12 PRBs
	Single region for SRS with the length of 20 RBs


Option 3 (Huawei): For FDD 10MHz, allocate 26 RBs for every UE. For TDD 40MHz, allocate 53 RBs for every UE.
Discussion
Huawei: To Ericsson what kind of resource allocation of PUSCH you assume? Type 0 or Type 1? LTE always assumes Type 0 resource allocation.
Ericsson: discuss offline

Nokia: why don’t use full bandwidth for SRS? E.G. 40 RBs instead of 52RBs.

Samsung: same methodology as LTE. Each UE transmit 25RBs for PUSCH in LTE. And SRS should be larger than PUSCH RB location. That’s why SRS is 40. 40 is enough for timing estimation accuracy.
Agreement
	BS channel bandwidth
	SRS resource allocation

	10 MHz (52 PRBs) / SCS = 15 kHz
	Single region for SRS with the length of 40 RBs

	40 MHz (106 PRBs) / SCS = 30 kHz
	Single region for SRS with the length of 80 RBs


4.4.4 DMRS

Agreements in RAN4#92bis meeting:
· Option 1: 1+1
· Option 2: 1+1+1
· Other options not precluded 

Proposals in RAN4#93 meeting
Option 1 (Samsung): 1+1
Option 2 (Nokia, Ericsson, Huawei): 1+1+1
Discussion
Nokia: DMRS configuration should align with PUSCH
Ericsson: would not want to reconfigure the DMRS. 

Samsung: both option1 and option is feasible. Timing error should be equal, the timing estimation should be performed per symbol. Even high velocity is considered, but high Doppler is not considered. 
Agreement
Scenario Y: 1+1+1 DMRS configuration
4.4.5 Performance measurement 

Option 1 (Samsung): 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.
Discussion
Agreement
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.
4.4.6 SCS&CBW

Option 1 (Samsung): 15 KHz 10 MHz, 30 KHz 40 MHz
Option 2 (Ericsson): Set the same (channel bandwidth / SCS) combinations for UL timing adjustment as that for NR HST scenarios:
· 10MHz CBW / 15KHz SCS, 40MHz CBW / 30KHz SCS

· 5MHz CBW / 15KHz SCS, 10MHz CBW / 30KHz SCS after March 2020

Discussion
Agreement
15 KHz 10 MHz, 30 KHz 40 MHz
4.4.7 PUSCH allocated RB
Option 1 (Samsung): 25 RB allocated for each UE with 10MHz, and 50RB allocated for each UE with 40MHz. The starting PRB allocated index for moving UE is 0 with 10MHz and 40MHz BW, the starting PRB allocated index for stationary UE with 10MHz BW is 25, and with 40MHz BW is 50.
Option 2 (Ericsson): Allocate ~(0.5) x CBW frequency domain resource to each UE and the resource blocks allocated for both UEs are consecutive.
Discussion
Huawei: By using 25 RB, two UE will be allocated continuously.
Nokia: does it impact the performance, whether the resource is continuous?

Huawei: the test purpose is whether BS can adjust TA timely. If RBs are closer, the interference will be higher.

Agreement
25 RB allocated for each UE with 10MHz, and 50RB allocated for each UE with 40MHz. The starting PRB allocated index for moving UE is 0 with 10MHz and 40MHz BW, the starting PRB allocated index for stationary UE with 10MHz BW is 25, and with 40MHz BW is 50.

Note: The RBs of two UE are allocated continuously.
Note: 10MHz for 15KHz, 40MHz for 30KHz
4.4.8 The slots in which PUSCH transmission
Option 1 (Samsung)
	Parameter
	Value

	Uplink-downlink allocation for TDD
	15KHz SCS: 3D1S1U, S=10D:2G:2U

	
	30KHz SCS: 7D1S2U, S=6D:4G:4U

	Slots in which PUSCH is transmitted
	For FDD: slot #0, #2, #4, #6, and #8 in radio frames

For TDD with 15KHz SCS: slot #4 and #9 in radio frames
For TDD with 30KHz SCS:  slot #8, #9, #18 and #19 in radio frames

	Slots in which sounding RS is transmitted
	For FDD: slot #1 in radio frames

For TDD with 15KHz SCS: UpPTS in slot #3  in radio frames
For TDD with 30KHz SCS: UpPTS in slot #7  in radio frames


Option 2 (Ericsson): PUSCH transmission could be configured for every slot except slot#1. We are ok to also have PUSCH transmission occurs in every second slot for NR UL timing adjustment.
Agreement
	Parameter
	Value

	Slots in which PUSCH is transmitted
	For FDD: slot #0, #2, #4, #6, and #8 in radio frames

For TDD with 15KHz SCS: slot #4 and #9 in radio frames
For TDD with 30KHz SCS:  slot #8, #9, #18 and #19 in radio frames


4.4.9 Antenna configuration

Option 1 (Samsung): 1x2

Discussion
Agreement
1x2
4.4.10 Waveform 

Option 1 (Samsung): CP-OFDM

Discussion
Agreement
CP-OFDM
4.4.11 Mapping type

Option 1 (Samsung): type A and type B
Discussion
Samsung: we are fine to choose one of them
Ericsson: we have requirements for both, but test applicability can be defined to only test one.

Nokia: sub section in PUSCH?

DCM: Yes, we can use the same applicability rule.

Samsung: we would like to use L0=2

Huawei: would like to discuss later, and align with PUSCH

Ericsson: Align with PUSCH demodulation.

Agreement
type A and type B
l0=2 (Huawei will check in this week)
4.4.12 MCS

Option 1 (Samsung): MCS#2

Option 2 (Ericsson): MCS#16

Discussion
Huawei: what MCS is used for LTE?
Samsung: QPSK

DCM: MCS 6 is used for LTE

Huawei: we prefer to choose one of them, prefer option2

Ericsson: our proposal is aligned with our proposal in PUSCH
DCM: scenario Y, MCS#2 should be chosen. Different MCS can be considered for different scenario
Ericsson: don’t need to align everything with LTE

Samsung: LTE is successful, and is our good modal. OK with DCM proposal

Huawei: scenario Y with high MCS can verify the performance better.
DCM: would like to test different MCS in different scenario. MCS#16 proposal is for all scenario or only Y?

Ericsson: our proposal is for scenario Y

Samsung: scenario Y is exactly the same as LTE. Not sure MCS 16 can work well in NR high speed.
Agreement
Scenario Y: MCS#16
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