3GPP TSG-RAN WG4 Meeting # 95-e 														R4-200xxxx
Electronic Meeting, 25 May – 5 June, 2020

Agenda item:			6.17.2
Source:	Moderator (CMCC)
Title:	Email discussion summary for [95e][321] NR_HST_Demod_UE
Document for:	Information
0  Introduction
This email discussion focuses on UE demodulation for NR HST, including agenda 6.17.2.1.1~6.17.2.1.5. Five topics are included in total, including transmission schemes, HST-SFN, HST single tap, muti-path fading channel, and other general open issues mentioned in companies’ contributions.
The email discussion is based on the approved way forward in last meeting: R4-2005532 WF on Rel-16 NR HST UE demodulation.
The targets of email discussion for 1st round and 2nd round are:
· 1st round: discuss the open issues and strive to minimize the open issues
· 2nd round: according to 1st round discussion, discuss left open issues for 2nd round, and strive to minimize the open issues
Topic #1: Scenarios and transmission schemes
Agenda  6.17.2.1.1
Companies’ contributions summary
	TDoc
	Source
	Proposals / Observations

	R4-2006612
	Qualcomm Incorporated
	Proposal 1: Do not consider Transmission schemes 1 for defining new requirements.
Proposal 2: Choose one of below options for maximum Doppler frequency for FDD HST-SFN:
	Option 1: Use +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN in future. As an exception, use maximum Doppler frequency of 870Hz for FDD 15kHz SCS under HST-SFN scenario.
	Option 2: Use maximum Doppler frequency of 851Hz for FDD 15kHz SCS under HST-SFN scenario.
Proposal 3: Do not test UE under HST single tap and HST multi-path scenarios, if UE passes the requirements for HST-SFN.

	R4-2007274
	vivo
	Proposal 1: From perspective of UE receiver processing, test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT.
Proposal 2: Define new test case for DPS, and further discuss the details of test setup and side conditions for the test.
Proposal 3 For HST-SFN DPS, no additional UE feature is needed.
Proposal 4 For HST-SFN JT, the related UE feature should be optional in NR.

	R4-2006534
	Intel Corporation
	Proposal #1: 	Define requirements for both DPS schemes for different UE capabilities with corresponding applicability rule.
Proposal #2: 	Define the following applicability rule: If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.

	R4-2007233
	Huawei, HiSilicon
	Observation 1: Different UE receiver processing from demodulation requirements for DPS compared to HST single-tap and HST-SFN channel model. 

Proposal 1: Define performance requirements for DPS 1a and 1b with test applicability rule for different UE capabilities. For UE supporting tracking two active TCI states, the requirement for DPS 1a can be skipped.

	R4-2007382
	Ericsson
	Proposal 1: RAN4 does not define new PDSCH demodulation requirements assuming DPS in HST WI.



Open issues summary
Transmission scheme 1a and 1b
Agreements in RAN4#94e Bis meeting:
· DPS transmission scheme 1 (including 1a and 1b)
· Further discuss the test case design for DPS transmission scheme 1, and verify whether new specific UE receiver processing from demod aspect required compared to UE to handle HST-single Tap and HST-SFN channel model.

Issue 1-1: Whether new specific UE receiver processing from demod aspect required compared to UE to handle HST-single Tap and HST-SFN channel model.
· Proposals
· Option 1: No
· (Qualcomm): Demodulation algorithm for transmission scheme 1a/1b is tested in HST single tap test when UE is connected to single RRH. 
· (Qualcomm): Frequency error tracking for transmission scheme 1a/1b is same as frequency error tracking in case of HST-SFN tests and it is subject to UE capability of supporting HST-SFN.
· (Ericsson) Handling of TCI switching can by verified by eMIMO multi-TRP transmission requirements.
·  Option 2: Yes
· Test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT.
· (Intel): HST multi-RRH conditions is not verified in HST Single tap scenario.
· (Huawei): Different UE receiver processing from demodulation requirements for DPS compared to HST single-tap and HST-SFN channel model.
· (vivo): 
· Doppler trajectory of DPS is different from single tap.
· UE Doppler tracking behaviour can be different from HST-SFN JT
· TCI state transition is unique for DPS
· Recommended WF
· 5 companies discuss issue 1-1. 2 companies think no new UE receiver processing compared to HST-single tap and HST-SFN, 3 companies think test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT. More discussion is needed.

Issue 1-2: Whether to define new requirements and tests for DPS transmission scheme 1
· Proposals
· Option 1 (Qualcomm, Ericsson): Do not consider Transmission schemes 1 for defining new requirements. 
· Option 2a (vivo): Define requirements for transmission scheme 1.
· Option 2b (Intel): 
· Define requirements for both DPS schemes for different UE capabilities with corresponding applicability rule.
· Define the following applicability rule: If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.
· Option 2c (Huawei)
· Define performance requirements for DPS 1a and 1b with test applicability rule for different UE capabilities. For UE supporting tracking two active TCI states, the requirement for DPS 1a can be skipped.
· Recommended WF
· 5 companies discuss issue 1-2. In general, 2 companies propose to not consider transmission scheme 1 3 companies propose to define requirements for transmission scheme 1. Regarding how to define requirements, there are slightly different proposals (option 2a, 2b, 2c). More discussion is needed.

Issue 1-3: Test setup for transmission scheme 1a
· Proposals (Intel)
1. UE is configured with two different TCI states associated with two different RRHs for PDSCH by RRC signaling
2. PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time
3. In slot n  TE start triggering TCI state switching command by MAC CE scheduling
4. PDSCH associated with TCI #1 is transmitted in slots from n + HARQ needed time + 3ms + first TRS + TRS processing time to N. 
1) where n slots are equivalent to time that needed to pass middle point between two RRHs (350 m), N slots is equivalent to time that needed to pass second RRH (700m)
2) PDSCH slots contained MAC CE are scheduled with more robust MCS
3) Slots from n to m, where m is a slot in which UE transmit ACK on PDSCH with MAC CE, are skipped from counting statistic.

· Recommended WF
· More discussion is needed.

Issue 1-4: Test setup for transmission scheme 1b
· Proposals (Intel)
1. UE is configured with two different TCI states associated with two different RRHs for PDSCH and third TCI state associated with both RRHs for PDCCH by RRC signaling
2. TE activates three TCI states at the same time by one MAC CE “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” command
3. TE transmit PDCCH associated with TCI#2 from TRP#1 and TRP#2 from slot 0 to N
4. DCI contains pointer to TCI#0 from slot 0 to n-1 and pointer to TCI#1 from slot n to N 
5. TE transmits PDSCH associated with TCI #0 from TRP#0 from slot 0 to n-1
6. TE transmits PDSCH associated with TCI #1 from TRP#1 from slot n to N
where n slots are equivalent to time that needed to pass middle point between two RRHs (350 m), N slots is equivalent to time that needed to pass second RRH (700m)
· Recommended WF
· More discussion is needed.
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Summary for 1st round 
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Topic #2: Requirements for HST-SFN
Agenda  6.17.2.1.2
Companies’ contributions summary
	TDoc
	Source
	Proposals / Observations

	R4-2006535
	Intel Corporation
	Proposal #1:	Do not consider 0.1 ppm frequency estimation error for max supported Doppler frequency determination and use 870 Hz for 15 kHz SCS test cases.

	R4-2007135
	NTT DOCOMO, INC.
	Proposal 1: Define the HST-SFN requirements under maximum Doppler frequency with 870Hz

	R4-2007235
	Huawei, HiSilicon
	Proposal 1: Consider all 4 paths and tracks the synthesized frequency for HST SFN.
Proposal 2: No need to consider ±0.1ppm UE DL frequency error.
Proposal 3: Define 870Hz as the maximum Doppler shift for 15kHz SCS for SFN scenario.

	R4-2006768
	CMCC
	Proposal 1: for HST-SFN with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 870Hz.
Proposal 2: for HST single tap with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 972 Hz.
Proposal 3: Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.

	R4-2006612
	Qualcomm Incorporated
	Proposal 1: Do not consider Transmission schemes 1 for defining new requirements.
Proposal 2: Choose one of below options for maximum Doppler frequency for FDD HST-SFN:
	Option 1: Use +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN in future. As an exception, use maximum Doppler frequency of 870Hz for FDD 15kHz SCS under HST-SFN scenario.
	Option 2: Use maximum Doppler frequency of 851Hz for FDD 15kHz SCS under HST-SFN scenario.
Proposal 3: Do not test UE under HST single tap and HST multi-path scenarios, if UE passes the requirements for HST-SFN.

	R4-2007921
	Ericsson
	CR In this contribution we provide the FRCs for the new Rel-16 HST test cases



Open issues summary
Maximum doppler frequency for HST-SFN
Agreements in RAN4#94e Bis meeting:
· Maximum Doppler frequency
· For TDD 30 KHz SCS, 500km/h 
· 1667Hz
· larger implementation margin of 1 dB instead of 0.5dB being added on top of average impairment simulation results
· For FDD 15 KHz SCS, 500km/h 
· Option 1 (Qualcomm): 851Hz
· Option 2 (CMCC, Intel, Huawei, DoCoMo) : 870Hz

Issue 2-1: Maximum Doppler frequency for 15KHz 500km/h 
· Proposals
· Option 1 (Qualcomm): 851Hz
· Option 2 (CMCC, Intel, Huawei, DOCOMO): 870Hz
· Option 3 (Qualcomm): Use +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN in future. As an exception, use maximum Doppler frequency of 870Hz for FDD 15kHz SCS under HST-SFN scenario.
· Recommended WF
· 4 companies discuss issue 2-1, it seems that all companies can accept 870Hz. One company propose to agree on using +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN in future. Moderator feels it is difficult to presuppose some condition for future study. 
· Moderator suggests companies please check whether the following WF is acceptable. 
· For FDD 15 KHz SCS, 500km/h: 870Hz
· larger implementation margin of 1 dB instead of 0.5dB being added on top of average impairment simulation results
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Discussion on 2nd round (if applicable)
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Topic #3: Requirements for HST single tap
Agenda  6.17.2.1.3
Companies’ contributions summary
	TDoc
	Source
	Proposals / Observations

	R4-2006536
	Intel Corporation
	Proposal #1:	For 15 kHz SCS test case align UE and BS conditions (use 870 Hz max Doppler frequency) or choose the highest Doppler frequency which can be handled by UE (1667 Hz) for requirements definition.
Proposal #2:	Provide HST RRM signalling during the demodulation test as additional indication of HST conditions.
Proposal #3:	Ask RAN2 to rename NR HST RRM enhancement network assistance signalling to more generic form.

	R4-2007136
	NTT DOCOMO, INC.
	Observation 1: In terms of maximum Doppler frequency which can be compensated by agreed TRS configuration, all the options are acceptable
Proposal 1: Define the HST single-tap requirements under maximum Doppler frequency with Option 1(1250 Hz) or Option 3 (972Hz)
Proposal 2: Do not provide signalling during the HST single tap demodulation test

	R4-2007236
	Huawei, HiSilicon
	Observation 1: To align with BS, it is suitable to set the maximum Doppler shift 870Hz.
Observation 2：There is no enough margin for UE for maximum Doppler shift greater than 875Hz for 15kHz SCS considering some practical impact factors.
Proposal 1: Do not provide signalling during the HST single tap demodulation test
Proposal 2: Define 870Hz as the maximum Doppler for single-tap scenario but 972Hz is also OK for us.

	R4-2006768
	CMCC
	Proposal 1: for HST-SFN with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 870Hz.
Proposal 2: for HST single tap with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 972 Hz.
Proposal 3: Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.

	R4-2007383
	Ericsson
	Proposal: Do not configure highSpeedEnhMeasFlagforNR-r16 during the HST single tap test.

	R4-2007923
	Ericsson
	Observation 1: FDD 15kHz SCS at 1250Hz doppler does not degrade demodulation performance compared to 875Hz doppler or 972Hz doppler.
Proposal 1: We suggest setting 1250Hz doppler for FDD but can compromise to 972Hz.



Open issues summary
Maximum doppler frequency for HST single tap
Agreements in RAN4#94e Bis meeting:
· Maximum Doppler frequency
· For 15KHz SCS, 500km/h 
· Option 1 (CMCC, Qualcomm, Ericsson, DOCOMO): 1250Hz
· Option 2 (Samsung, Intel, Huawei, vivo): 870Hz
· Option 3 (CMCC, HW, Ericsson, DOCOMO): 972Hz

Issue 3-1: Maximum Doppler frequency for 15KHz 500km/h 
· Proposals
· Option 1 (Ericsson, DOCOMO): 1250Hz
· Option 2 (Intel, Huawei): 870Hz
· Option 3 (Huawei, CMCC, Ericssons, DOCOMO): 972Hz
· Recommended WF
· 5 companies discuss issue 3-1, 4 companies support 972Hz
· Moderator suggests companies to check whether 972Hz is acceptable.
Single tap requirements definition
Agreements in RAN4#94e Bis meeting:
· HST single tap requirements definition
· Do not mandate the specific TRS processing for requirement definition and left it up to company decision 
· Option 1 (CMCC, Huawei, Samsung, vivo, Ericsson, DOCOMO, Qualcomm): Do not provide signalling during the HST single tap demodulation test
· Option 2(Intel): Provide HST RRM signalling during the demodulation test to inform UE about HST conditions to enable switch to single shot processing.
Issue 3-2:  The assumption of HST single tap requirements
· Proposals
· Option 1 (Huawei, Ericsson, DOCOMO): Do not provide signalling during the HST single tap demodulation test
· Option 2 (Intel): Provide HST RRM signalling during the demodulation test as additional indication of HST conditions.
· Recommended WF
· 4 companies discuss issue 3-2, 3 of them propose to not provide signalling during the HST single tap demodulation test, 1 of them propose to provide the signalling. The same discussion happened also in previous meetings. 
· Moderator suggests companies to check whether option1 is acceptable.
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Topic #4: Requirements for multi-path fading channels
Agenda  6.17.2.1.4
0. Companies’ contributions summary

	TDoc
	Source
	Proposals / Observations

	R4-2006537
	Intel Corporation
		
	Alignment results
	Impairment results

	
	2 Rx
	4 Rx
	2 Rx
	4Rx

	FDD
	4.9
	2.1
	6.9
	4.1

	TDD
	7.2
	3.8
	9.2
	5.8




	R4-2007237
	Huawei, HiSilicon
		[bookmark: OLE_LINK10]Case Number
	Antenna configuration
	CHBW/SCS
	maximum Doppler shift(Hz)
	SNR@70% Max TP

	1
	2x2
	10MHz/15kHz
	600
	6.70

	2
	2x4
	10MHz/15kHz
	600
	2.94

	3
	2x2
	40MHz/30kHz
	1200
	7.60

	4
	2x4
	40MHz/30kHz
	1200
	3.54




	R4-2007922
	Ericsson
		Test
	BW / SCS
Max Doppler
	Antennas
	SNR
 @ 70% 
maximum 
Throughput

	1
	10MHz / 15kHz
600Hz
	2Tx2Rx
	6.22

	2
	
	2Tx4Rx
	2.70

	Test
	BW / SCS
Max Doppler
	Antennas
	SNR 
@ 70% 
maximum 
Throughput

	1
	40MHz / 30kHz
1200Hz
	2Tx2Rx
	7.03

	2
	
	2Tx4Rx
	3.5






0. Open issues summary
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
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Discussion on 2nd round (if applicable)
Open issues summary
2. Open issues 
	Company
	Comments

	
	



Summary on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #5: Others
Companies’ contributions summary
	TDoc
	Source
	Proposals / Observations

	R4-2006538
	Intel Corporation
	Proposal #1:	Do not define any applicability rule between HST-SFN, HST single tap and HST multi-path fading performance test cases.
Proposal #2:	Define applicability rules between Rel-15 and Rel-16 HST single tap and HST multi-path fading performance test cases.
Proposal #3:	Introduce separate UE features for HST Single tap and HST multi-path fading requirements.

	R4-2006768
	CMCC
	Proposal 1: for HST-SFN with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 870Hz.
Proposal 2: for HST single tap with 15 KHz SCS, the DL maximum Doppler frequency is proposed to be 972 Hz.
Proposal 3: Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.

	R4-2007137
	NTT DOCOMO, INC.
	Proposal 1: Do not define any applicability rule between HST-SFN, HST single-tap, and HST multi-path fading
Proposal 2: Skip Rel-15 HST single tap if UE passes the Rel-16 HST single tap case
Proposal 3: Do not define the applicability rules between Rel-15 HST fading case with TDLB100-400 and Rel-16 HST fading case with TDLC300-600/TDLC300-1200

	R4-2007234
	Huawei, HiSilicon
	Proposal 1: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
Proposal 2: UE can skip Rel-15 HST single tap test if UE has passed the Rel-16 HST single tap case.
Proposal 3: UE can skip NR Rel-15 fading cases with TDLC300-100 and test metric of 70% max throughput if UE passes the Rel-16 HST fading case with TDLC300-600/TDLC300-1200.
Proposal 4: Agree Rel-16 HST single-tap requirements as mandatory. No need to introduce feature list for HST fading channel and HST single-tap.

	R4-2006612
	Qualcomm Incorporated
	Proposal 1: Do not consider Transmission schemes 1 for defining new requirements.
Proposal 2: Choose one of below options for maximum Doppler frequency for FDD HST-SFN:
	Option 1: Use +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN in future. As an exception, use maximum Doppler frequency of 870Hz for FDD 15kHz SCS under HST-SFN scenario.
	Option 2: Use maximum Doppler frequency of 851Hz for FDD 15kHz SCS under HST-SFN scenario.
Proposal 3: Do not test UE under HST single tap and HST multi-path scenarios, if UE passes the requirements for HST-SFN.

	R4-2007384
	Ericsson
	Proposal 1: 
•	Rel-16 HST-SFN test is applicable for Rel-16 UE capable of DemodulationEnhancementforNR
•	Rel-16 HST single tap test is applicable for Rel-16 UE.
•	Rel-15 HST single tap test is not applicable for UE that passes Rel-16 HST single tap test.
Proposal 2:
•	Rel-15 multi-path fading with TDLB100-400 is not applicable for UE that passes Rel-16 multi-path fading tests (TDLC300-600 for FDD and TDLC300-1200 for TDD).
Proposal 3: No RAN4 UE performance features are introduced for Rel-16 HST single tap and Rel-16 HST multi path fading tests.
Proposal 4: Rel-16 HST single tap tests and Rel-16 multi-path fading tests are mandatory for Rel-16 UEs. 
Proposal 5: RAN4 wait for the LS response from RAN2 to decide whether Rel-16 HST-SFN requirement is released independent from Rel-15 or not.
Proposal 6: If Rel-16 HST single tap test is defined as release independent from Rel-15, this requirement should be optional for Rel-15 UEs. 
Proposal 7: If Rel-16 HST multi-path fading test is defined as release independent from Rel-15, this requirement should be optional for Rel-15 UEs.

	R4-2007274
	vivo
	Proposal 1: From perspective of UE receiver processing, test of HST-SFN DPS cannot be covered by either HST single tap or HST-SFN JT.
Proposal 2: Define new test case for DPS, and further discuss the details of test setup and side conditions for the test.
Proposal 3 For HST-SFN DPS, no additional UE feature is needed.
Proposal 4 For HST-SFN JT, the related UE feature should be optional in NR.



Open issues summary
2. Release independent issue
Agreements in RAN4#94e Bis meeting:
· Whether Rel.16 HST requirements can be release independent from Rel-15 
· HST Multi-path fading tests can be release independent from Rel-15
· HST single tap tests can be release independent from Rel-15 if HST RRM signaling is not provided in the demodulation test
· Further study whether HST-SFN tests can be release independent from Rel-15
· send LS to RAN2 to check ‘early implementation approach is also applicable for NR

Issue 5-1: Release independent requirements for HST single tap and multi-path fading
· Proposals
· Option 1(CMCC): Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15. FFS the release independent of HST-SFN based on RAN2 feedback.
· Option 2 (Ericsson): 
· If Rel-16 HST single tap test is defined as release independent from Rel-15, this requirement should be optional for Rel-15 UEs.
· If Rel-16 HST multi-path fading test is defined as release independent from Rel-15, this requirement should be optional for Rel-15 UEs. 
· Recommended WF
· It was already agreed in last meeting that HST multi-path fading and HST single tap (if HST RRM signalling is not provided in the demodulation test) can be release independent from Rel-15.
· Companies please check whether the following WF is acceptable.
· Rel.16 HST requirements, including HST single tap and multi-path fading (if HST RRM signaling is not provided in the demodulation test), are release independent from Rel-15.
· The requirements for Rel-16 HST single tap and multi-path fading test are optional for Rel-15 UEs.
 
Issue 5-2: Release independent requirements for HST-SFN
· Proposals
· Option 1 (Ericsson): RAN4 wait for the LS response from RAN2 to decide whether Rel-16 HST-SFN requirement is released independent from Rel-15 or not.
· Recommended WF
· Option 1

2. Test applicability
Agreements in RAN4#94e Bis meeting:
· FFS the applicability rule between HST-SFN, HST single tap and HST multi-path fading performance test cases 
· FFS whether to define to Applicability rule between different Doppler frequencies for the same channel model

Issue 5-3: Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
· Proposals
· Option 1 (Intel, DOCOMO): Do not define any applicability rules between HST-SFN, HST single tap and HST multi-path fading performance test cases.
· Option 2 (Huawei): Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Option 4 (Qualcomm): Do not test UE under HST single tap and HST multi-path scenarios, if UE passes the requirements for HST-SFN.
· 
· Recommended WF
· 4 companies discuss issue 5-3, companies’ views are quite diverse. More discussion is needed.

Issue 5-4: Test applicability between different Doppler frequencies for the same channel model
· Proposals
· Option 1 (Intel):
· Define applicability rules between Rel-15 and Rel-16 HST single tap and HST multi-path fading performance test cases.
· Option 2 (Huawei): 
· UE can skip NR Rel-15 fading cases with TDLC300-100 and test metric of 70% max throughput if UE passes the Rel-16 HST fading case with TDLC300-600/TDLC300-1200.
· UE can skip Rel-15 HST single tap test if UE has passed the Rel-16 HST single tap case.
· Option 2 ( Ericsson): 
· Rel-15 multi-path fading with TDLB100-400 is not applicable for UE that passes Rel-16 multi-path fading tests (TDLC300-600 for FDD and TDLC300-1200 for TDD).
· Rel-15 HST single tap test is not applicable for UE that passes Rel-16 HST single tap test.
· Option 2 (DOCOMO): 
· Do not define the applicability rules between Rel-15 HST fading case with TDLB100-400 and Rel-16 HST fading case with TDLC300-600/TDLC300-1200
· Skip Rel-15 HST single tap if UE passes the Rel-16 HST single tap case
· Recommended WF
· For HST single tap: UE can skip Rel-15 HST single tap test if UE has passed the Rel-16 HST single tap case.
· For HST fading case: More discussion is needed.
· Option 1: UE can skip NR Rel-15 fading cases with TDLC300-100 and test metric of 70% max throughput if UE passes the Rel-16 HST fading case with TDLC300-600/TDLC300-1200.
· Option 2: Rel-15 multi-path fading with TDLB100-400 is not applicable for UE that passes Rel-16 multi-path fading tests (TDLC300-600 for FDD and TDLC300-1200 for TDD).
· Option 3: Do not define the applicability rules between Rel-15 HST fading case with TDLB100-400 and Rel-16 HST fading case with TDLC300-600/TDLC300-1200

2. UE features/capabilitlies
Agreements in RAN4#94e Bis meeting:
· For HST-SFN
· Introduce per-UE capability to support enhanced demodulation performance for HST-SFN joint transmission scheme with velocity up to 500km/h. (Agreement in RAN4#93) 
· For HST fading channel requirements, take it as mandatory requirements for Rel-16 and no capability signaling will be introduced. 
· For HST single Tap channel demodulation requirements, no capability signaling will be introduced 
· FFS whether requirements will be mandatory or optional 
· Further discuss whether feature list will be introduced for HST fading channel, and HST single Tap 

Issue 5-5: UE features/capabilities for HST single tap and HST multi-path fading 
· Proposals
· Option 1 (Intel): Introduce separate UE features for HST Single tap and HST multi-path fading requirements.
· Optional without capability signalling for HST single tap
· Mandatory for multi-path fading 
· Option 2 (Huawei): Agree Rel-16 HST single-tap requirements as mandatory. No need to introduce feature list for HST fading channel and HST single-tap.
· Option 3 (Ericsson): 
· No RAN4 UE performance features are introduced for Rel-16 HST single tap and Rel-16 HST multi path fading tests.
· Rel-16 HST single tap tests and Rel-16 multi-path fading tests are mandatory for Rel-16 UEs.
· Recommended WF
· It was already agreed in last meeting that HST fading channel requirements is mandatory for Rel-16.
· For HST single tap requirements, it was agreed that no capability signalling will be introduced. More discussion is needed on whether it is optional or mandatory.
· Option 1: optional 
· Option 2: mandatory 

Issue 5-6: UE features for HST single tap and HST multi-path fading 
· Proposals
· Option 1 (Intel): Introduce separate UE features for HST Single tap and HST multi-path fading requirements.
· Option 2 (Huawei, Ericsson): No need to introduce feature list for HST fading channel and HST single-tap.
· Recommended WF
· More discussion is needed.

Issue 5-6: UE features for HST-SFN 
· Proposals
· Option 1 (vivo): 
· For HST-SFN DPS, no additional UE feature is needed.
· For HST-SFN JT, the related UE feature should be optional in NR.
· Recommended WF
· For HST-SFN DPS, no additional UE feature is needed
· For HST-SFN JT, suggests discussing in “UE feature list” email discussion.
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