[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 99-e	                                                                  R4-2108693
Electronic Meeting, May. 19-27, 2021

Agenda item:			9.7.3
Source:	Moderator (CMCC)
Title:	Email discussion summary for [99-e][327] NR_HST_FR1_Demod
Document for:	Information
0  Introduction
This email discussion focuses on UE demodulation for Rel-17 NR HST, including agenda 9.7.3.1~9.7.3.3. Two topics are included in total, including PDSCH requirements for CA scenarios and enhanced transmission schemes. The agreed way forward in previous meeting is in R4-2106098.
The targets of email discussion for 1st round and 2nd round are:                    m8sw 09-	---------923
· 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, and strive to approve the WF.
Topic #1 PDSCH requirements for CA scenarios
Agenda  9.7.3.2
Companies’ contributions summary 
	TDoc
	Title
	Source
	Proposals/ Observations

	R4-2109212
	Views on FR1 HST CA PDSCH performance requirements
	Intel Corporation
	Proposal #1: 	Consider Option 1 or New Option 4 that propose combinations of CA duplex modes for requirements definition and applicability rules between them.
Proposal #2: 	Reuse applicability rule from DPS single carrier to CA and define new one as: UE can skip single carrier test case if it has passed corresponding CA test case. 
Proposal #2: 	Do not define UE capabilities for HST-DPS and HST-SFN CA. 
Proposal #3: 	Consider Option 1: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
Proposal #4: 	UE skip single carrier test case if it explicitly passes corresponding CA test case. 
Proposal #5: 	Add clarification on Doppler frequency for the link from the second nearest RRH for HST-DPS channel model.
Proposal #6: 	Do not add path loss and propagation delay for transmitted signals from each RRH for HST DPS channel model.
Proposal #7: 	Define HST CA demodulation requirements in release independent manner only if corresponding RRM requirements will be release independent. Align exact release number with RRM requirements if such approach will be agreed.


	R4-2109213
	Simulation results for FR1 HST CA
	Intel Corporation
	

	R4-2109356
	Discussion on PDSCH CA Requirements in HST
	Apple
	Proposal #1: Do not introduce requirements in HST for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA. Use applicability rule on CA duplex mode as CA CQI requirements.
Proposal #2: If UE supports demodulationEnhancement-r16, for PDSCH CA requirements only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply.
Proposal #3: Do not introduce additional UE capability for CA scenario.
Proposal #4: Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.
Observation #1: With time varying path delay alone, performance delta is not significant. 
Observation #2: With time varying path delay and power, the performance delta is significant.
Observation #3: We don’t see motivation for TCI state switch at mid-point of RRHs if same signal power is received 
along all UE position along the track. 
Observation #4: Considering time varying path power needs further discussion in RAN4. 
Observation #5: Assuming 0 path delay for all UE position would be impractical and show optimistic results. 
Proposal # 5: Update HST-DPS channel model to at least model time varying path delay.
Proposal #6: Further discuss if time varying path power should be considered for HST-DPS.

	R4-2109357
	Simulation results for HST CA scenarios
	Apple
	

	R4-2109466
	Views on FR1 HST PDSCH CA Tests
	Qualcomm Incorporated
	Proposal 1: If UE passes the FR1 HST PDSCH CA tests for HST-SFN scheme, tests with HST-DPS scheme can be skipped.
Proposal 2: Do not define FR1 HST PDSCH CA tests for Duple/SCS combinations involving TDD 15kHz.
Proposal 3: Reuse CA CQI applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, FDD 15kHz + FDD 15kHz CA tests can be skipped.

	R4-2109513
	Discussion on FR1 HST UE demodulation for CA scenario
	CMCC
	Proposal 1: it is not necessary to introduce new UE capabilities for HST-DPS CA and HST-SFN CA 
•	for HST-DPS CA, no need to introduce UE capability
•	for HST-SFN CA, the existing UE capability introduced in Rel-16 NR HST can be reused
Proposal 2: More discussion is needed on how to define the applicability rule between HST-SFN joint transmission scheme and DPS transmission scheme considering they are different transmission scheme and have different demodulation performance and different receiver algorithm.
SCS configuration
Proposal 3: for SCS configuration for CA scenario to be considered and applicability rule for SCS configuration, we are OK with following two options:
•	Option 2: Introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and the applicability rule between CA scenario with TDD 15 kHz SCS and CA scenario with TDD 30 kHz SCS specified in Rel-16 can be reused
•	Option 3: Do not introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and no applicability rule for FDD 15 kHz + FDD 15 kHz CA, TDD 30 kHz + TDD 30 kHz CA and FDD 15 kHz + TDD 30 kHz CA (i.e. not to reuse CA CQI applicability rule to PDSCH CA normal demodulation requirements)
Release independent
Proposal 4: it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.

	R4-2109519
	Simulation results for HST-SFN joint transmission for CA scenario
	CMCC
	

	R4-2109765
	Discussion on PDSCH requirements for CA in FR1 HST
	ZTE Corporation
	Proposal 1: Existing UE capability can cover CA scenario.

	R4-2110148
	Views on HST CA tests for FR1
	NTT DOCOMO, INC.
	Observation 1: Option 2 (i.e. Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements) indicate that HST-SFN JT CA tests will always be skipped. 
Proposal 1: If RAN4 agree to define applicability rule between HST-SFN CA requirements and DPS CA requirements, we prefer to define Option 1 (i.e. If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA).

	R4-2110526
	Discussion on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	Observation 1: Very limited application scenario for normal HST-SFN.
Proposal 1: Only define FDD 15kHz + FDD 1 kHz, TDD 30kHz + TDD30 kHz, FDD 15kHz +TDD30kHz requirements
−	Test #1: FDD 15 kHz + TDD 30 kHz > FDD 15 kHz + FDD 15 kHz
−	Test #2: TDD 30 kHz + TDD 30 kHz
Proposal 2: Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both, test one scheme:
−	If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
−	If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
Proposal 3: Do not modify the HST-DPS channel model.
Proposal 4: Further study whether HST PDSCH CA requirements can be release independent from Rel-15.

	R4-2110527
	Simulation results on PDSCH CA scenarios for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	

	R4-2110640
	Update of simulation results for CA PDSCH with HST
	Ericsson
	

	R4-2110641
	PDSCH demodulation requirements for CA with HST-SFN scenario
	Ericsson
	Proposal 1: For PDSCH CA demodulation in HST (both SFN JT and DPS), RAN4 defines the following combinations: FDD SCS=15kHz + FDD SCS=15kHz, TDD SCS=30kHz + TDD SCS=30kHz, and FDD SCS=15kHz + TDD SCS=30kHz. RAN4 don’t define PDSH CA requirements in HST (both SFN JT and DPS) for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA.
Proposal 2: No additional UE capability signaling is introduced for PDSCH CA demodulation requirements for both HST-SFN JT and HST-DPS. 
Proposal 3: Define the following applicability rule for HST-SFN JT and HST-DPS requirements for CA. 
•	If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
o	If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
•	If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
o	If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16. 
Proposal 4: No need to update the HST-DPS channel model.



Open issues summary
Applicabiliy rule
Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
· Agreements in RAN4#98bis-e meeting:
· Option 1:  Do not introduce requirements in HST for FDD 15KHz + TDD 15KHz CA and TDD 15 kHz + TDD 30 kHz CA. If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, apply requirements only to the first one (i.e. use the same applicability rule on CA duplex mode for HST CA as CA CQI requirements). 
· Option 2: Introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and the applicability rule between CA scenario with TDD 15 kHz SCS and CA scenario with TDD 30 kHz SCS specified in Rel-16 can be reused 
· Option 3: Do not introduce requirements in HST for FDD 15 kHz + TDD 15 kHz CA and TDD 15 kHz + TDD 30 kHz CA, and no applicability rule for FDD 15 kHz + FDD 15 kHz CA, TDD 30 kHz + TDD 30 kHz CA and FDD 15 kHz + TDD 30 kHz CA (i.e. not to reuse CA CQI applicability rule to PDSCH CA normal demodulation requirements) 
· Proposals in RAN4#98bis-e meeting:
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1 (Intel, Apple, Qualcomm, Huawei, Ericsson)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 2 (CMCC)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	4
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)

	Option 3 (CMCC, Ericsson)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	3
(FDD 15 + FDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 4* (Intel)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)
TDD 15 is tested if FDD 15+TDD 30 is not supported



· Recommended WF
· One new option 4 is proposed in this meeting. More discussion is needed considering the total number of test cases and the number of performed test cases. Compromise is highly encouraged.

Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
· Agreements in RAN4#98bis-e meeting:
· Option 1: If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA. 
· Option 2: Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements 
· Option 3:  Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both
· Option 3a: Test both schemes
· Option 3b: Test one scheme
· If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
· If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
· Proposals in RAN4#99-e meeting:
· Option 1 (Intel, Apple, Qualcomm, DOCOMO): If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
· Option 2: Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements 
· Option 3 (Huawei): Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both, test one scheme:
· If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
· If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
· Recommended WF
· This issue is related to the UE capabilities. Discuss after RAN4 reach agreements on the UE capabilities. 


Issue 1-1-3: Applicability rule between single carrier and CA
· Agreements in RAN4#98bis-e meeting:
· Discuss applicability rule between single carrier and CA later based on the conclusion of applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme.
· Proposals in RAN4#98bis-e meeting:
· Option 1 (Intel, Ericsson): UE skip single carrier test case if it explicitly passes corresponding CA test case. i.e.
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16. 
· Recommended WF
· Option 1

UE capability and network-assisted signalling
Issue 1-2-1: UE capability and network-assisted signalling
· Agreements in RAN4#98bis-e meeting:
· Option 1: Existing UE capability can cover CA scenario
· Option 2: Define UE capability signaling for UE supporting HST-SFN CA and HST-DPS CA
· Proposals in RAN4#99-e meeting:
· Option 1 (Intel, Apple, CMCC, ZTE, Ericsson): Do not define UE capabilities for HST-DPS and HST-SFN CA.
· Option 2 (Huawei): Define UE capability signaling for UE supporting HST-SFN CA and HST-DPS CA
· Recommended WF
· Option 1

Release independent
Issue 1-3-1: Release independent
· Agreements in RAN4#98bis-e meeting:
· FFS whether HST PDSCH CA requirements can be release independent from Rel-15
· Proposals in RAN4#98bis-e meeting:
· Option 1 (Intel): Define HST CA demodulation requirements in release independent manner only if corresponding RRM requirements will be release independent. Align exact release number with RRM requirements if such approach will be agreed.
· Option 2 (CMCC): it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
· Option 3 (Huawei): Further study whether HST PDSCH CA requirements can be release independent from Rel-15.
· Recommended WF
· Discuss after RAN4 reach agreements on the UE capabilities.

Channel Model
Issue 1-4-1: Channel model for HST-DPS
· Agreements in RAN4#98bis-e meeting:
· FFS whether to update the HST-DPS channel model 
· FFS on adding path loss and propagation delay for transmitted signal from each RRH.
· FFS on clarification of propagation conditions for SSB, TRS(second TCI state) transmitted from the second nearest RRH
· Option 1: Add clarification on another Doppler frequency for this link comparing to the signal from the nearest RRH.
· Option 2: Add clarification on another Doppler frequency, propagation delay and Rx power comparing to the signal from the nearest RRH.
· Proposals in RAN4#99-e meeting:
· Option 1 (Intel): Add clarification on Doppler frequency for the link from the second nearest RRH for HST-DPS channel model.
· Option 2 (Apple): 
· Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.
· Update HST-DPS channel model to at least model time varying path delay.
· Further discuss if time varying path power should be considered for HST-DPS. 
· Option 3 (Huawei, Ericsson): Do not modify the HST-DPS channel model.
· Recommended WF
· More discussion is needed.

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

	Huawei
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
We prefer Option 1, since this method is used in CA CQI and there is no test coverage issue found.
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme & Issue 1-2-1: UE capability and network-assisted signalling
To achieve better performance under HST-SFN, DL Doppler pre-compensation is usually applied for NR Rel-17 UE. Also DPS can achieve better performance comparing to SFN, so we prefer Option 2.
UE needs to track 2 active TCI states simultaneously for DPS 1b while SFN need to track multi taps, both of them have complete different processing algorithms and higher complexity under HST CA scenario, UE capability is needed.
Also, the main purpose of definition the applicability rule is to minimize the testing burden, with the UE capability definition and assumption of test applicability between CA and single carrier, the total number of tests will be limited to 2 as listed below, this will not increase the test burden.
	Case
	UE capability
	DPS 1a CA case
	DPS 1b CA case
	SFN CA case
	Number of tests

	1
	None
	√
	
	
	DPS 1a CA + DPS 1b CC + SFN CC

	2
	DPS 1b CA
	
	√
	
	DPS 1b CA + SFN CC

	3
	SFN CA
	
	
	√
	DPS 1b CC + SFN CA

	4a
	DPS 1b CA and SFN CA
	
	Both
	DPS 1b CA + SFN CA

	4b
	DPS 1b CA and SFN CA
	
	Either
	DPS 1b CA + SFN CC
 or
DPS 1b CC + SFN CA



Issue 1-1-3: Applicability rule between single carrier and CA
CA cases have higher processing complexity than single carrier cases, so we prefer to define the applicability that UE skip single carrier test case if it explicitly passes corresponding CA test case.
Issue 1-3-1: Release independent
OK with the recommended WF.
Issue 1-4-1: Channel model for HST-DPS
Considering the necessary to track TCI in advance for DPS 1b, we are OK to extend the RRH visibility to [-Ds, Ds].
We don’t think it necessary to vary the propagation delay and Rx power. With current configuration, there is no big issue and it is convenient for the test.
Also, we don’t think the requirements for DPS need to be re-simulated.

	Qualcomm
	Issue 1-1-1: Prefer Option 1 since both FDD 15kHz and TDD30kHz requirements get tested with the applicability rule and TDD 15kHz is not a typical scenario.
Issue 1-1-2: Prefer Option 1.
Issue 1-1-3: Ok with recommended WF.
Issue 1-2-1: Ok with recommended WF.
Issue 1-3-1: Ok with recommended WF.
Issue 1-4-1: We are ok to extend the visibility for SSB and TRS. Modeling time varying path delay should not impact the performance much because TTL will keep correcting it at every TRS occasion. So, we don’t have any strong preference on time varying delay. We don’t agree to model time varying path power because it will be difficult to define the SNR in that case. Even in case of HST-SFN, SNR along the track is kept constant for the same reason.

	Intel
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
We are fine with Option 1 and also can compromise to Option 4 to address concerns from operators on test coverage. 
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme & Issue 1-2-1: UE capability and network-assisted signalling
We support Option 1. We do not support definition of UE capabilities just to select requirements for testing. If we need to reduce test burden, we should test advanced receiver rather than baseline processing that is tested in other test cases. 
Issue 1-1-3: Applicability rule between single carrier and CA
Support the recommended WF.
Issue 1-3-1: Release independent
Support the recommended WF.
Issue 1-4-1: Channel model for HST-DPS
Support Option 1. We have prepared corresponding CR this meeting (R4-2109205) please double check email thread 320. The question to companies whether we need to clarify propagation conditions from -Ds to Ds/2 or from -Ds to Ds? The first option is technically proper but not symmetric. 

	Ericsson
	Issue 1-1-1:
Firstly we don’t want to specify the requirements with TDD 15kHz. Then our preference is option 1. If operators do not reduce the number of tests, we are also fine with option 3 as a compromise. 
Issue 1-1-2:
Support Option 1.
Issue 1-1-3:
Option 1. Support the moderators recommended WF.
Issue 1-2-1:
Option 1. Support the moderators recommended WF.

Issue 1-3-1:
Support the moderators recommended WF. 
Issue 1-4-1:
We are ok to extend the RRH visibility as Intel proposed. We have no strong view whether to extend to Ds/2 or Ds.
It is not necessary to consider path delay and receiving power in the channel model. It is not the purpose of DPS test when RAN4 discussed. 

	Apple
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
We still prefer option 1. We need not specify requirements for TDD 15KHz for CA scenario. 
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We support option 1. We don’t see the motivation to introduce UE capability for meeting requirements. 
Issue 1-1-3: Applicability rule between single carrier and CA
We are fine with Option 1/ recommended WF.
Issue 1-2-1: UE capability and network-assisted signalling
Option 1/ recommended WF. We don’t support introducing additional UE capability for meeting requirements. 
Issue 1-3-1: Release independent
We support option1.
Issue 1-4-1: Channel model for HST-DPS
We think visibility of SSB/CSI-RS should be extended to -Ds to Ds. We don’t think asymmetric visibility assumption is realistic. 


	CMCC
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
We are OK with option 2, 3, 4
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We do not see the necessity to introduce new UE capability, DPS is mandatory support from Rel-15, no UE capability is needed. For HST-SFN, the capability introduced in Rel-16 can be reused. 
As for the applicability rule between HST-SFN CA and DPS CA, considering advanced receiver is required for HST-SFN, we slightly prefer option 1.
Issue 1-1-3: Applicability rule between single carrier and CA
We are not OK with option 1. The test cases for single carrier are for the functionality verification. It is not preferred to define applicability rule between single carrier and CA.
Issue 1-2-1: UE capability and network-assisted signalling
Option 1. We do not see the necessity to introduce new UE capability. DPS is mandatory support from Rel-15, no UE capability is needed. For HST-SFN, the capability introduced in Rel-16 can be reused. 
Issue 1-3-1: Release independent
Option 2, and we are OK have further discussion. But we are not OK with option1 to mix with RRM. It is not a good way to mix the discussion between RRM and demodulation. For demodulation session, it is suggested to focus on the discussion from demodulation point of view and conclude whether it can be release independent from demodulation point of view firstly. Once we have conclusion separately in demodulation session and RRM session, we can further consider whether the whole feature can be release independent taking the conclusions from both sessions into account.

	docomo
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
Our preference is Option3.
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme
We support Option1. As for Option2, we don't agree Option 2 because HST-SFN CA requirements are always skipped.
Issue 1-2-1: UE capability and network-assisted signalling
We support Option1.
Issue 1-3-1: Release independent
OK with recommended WF. In addition, we have a similar view as CMCC. We prefer to focus on the UE demodulation perspective.


 
CRs/TPs comments collection
	CR tdoc number
	Comments collection

	
	


	
	

	
	




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

	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
	Companies’ views are summarized in the following table. 
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1 (Intel, Apple, Qualcomm, Huawei, Ericsson)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 2 (CMCC)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	4
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)

	Option 3 (CMCC, Ericsson , DOCOMO)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	3
(FDD 15 + FDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 4* (Intel, CMCC)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)
TDD 15 is tested if FDD 15+TDD 30 is not supported



Since only 1 company support option2, moderator recommends to remove option 2 and continue to discuss the other options in 2nd round.
Recommended WF for 2nd round discussion:
Continue to discuss option 1, option 3 and option 4 in 2nd round.

	Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme & Issue 1-2-1: UE capability and network-assisted signalling

	· Option 1 (Intel, Apple, Qualcomm, DOCOMO, CMCC): If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
· Option 2 (Huawei): Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements 
· Option 3 (Huawei): Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both, test one scheme:
· If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
· If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
Majority companies support option1, and also do not agree to introduce UE capabilities for HST-DPS and HST-SFN CA. 
Recommended WF for 2nd round discussion:
Encourage the proponent company provide more justification on the necessity of introducing UE capabilities. 

	Issue 1-1-3: Applicability rule between single carrier and CA

	Majority companies agree with option 1, while 1 company did not agree with option1. 
Recommended WF for 2nd round discussion:
Continue to discuss in 2nd round.

	Issue 1-3-1: Release independen
	· Option 1 (Intel, Apple): Define HST CA demodulation requirements in release independent manner only if corresponding RRM requirements will be release independent. Align exact release number with RRM requirements if such approach will be agreed.
· Option 2 (CMCC, DOCOMO): it is proposed that Rel-17 FR1 HST PDSCH CA requirements are release independent from Rel-15.
· Option 3 (Huawei): Further study whether HST PDSCH CA requirements can be release independent from Rel-15.
Tentative agreements: 
Discuss after RAN4 reach agreements on the UE capabilities.


	Issue 1-4-1: Channel model for HST-DPS
	· Option 1 (Intel, Ericsson): Add clarification on Doppler frequency for the link from the second nearest RRH for HST-DPS channel model.
· Option 2 : 
· (Huawei, Qualcomm, Apple) Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.
· Update HST-DPS channel model to at least model time varying path delay.
· Further discuss if time varying path power should be considered for HST-DPS. 
2 companies support option1, and 3 companies support to extend the visibility for SSB and TRS.
Recommended WF for 2nd round discussion:
Further discuss the following options in 2nd round:
· Option 1: Add clarification on Doppler frequency for the link from the second nearest RRH for HST-DPS channel model.
· Option 2: Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.




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

	
	
	

	
	
	




Discussion on 2nd round (if applicable)
Open issues summary
Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
	
	Number of CA Duplex modes
	Number of required tests if UE supports all duplex modes

	Option 1 (Intel, Apple, Qualcomm, Huawei, Ericsson)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 2 (CMCC)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	4
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)

	Option 3 (CMCC, Ericsson , DOCOMO)
	3
(FDD 15+FDD15, FDD 15+TDD 30, TDD 30+TDD 30)
	3
(FDD 15 + FDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30)


	Option 4* (Intel, CMCC)
	5
(FDD 15 + FDD 15; FDD 15 + TDD 15; FDD 15 + TDD 30; TDD 30 + TDD 30, TDD 15+TDD 15)
	2
(FDD 15 + TDD 30; TDD 30 + TDD 30)
TDD 15 is tested if FDD 15+TDD 30 is not supported



Recommended WF:
Continue to discuss option 1, option 3 and option 4 in 2nd round

Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme  &
 Issue 1-2-1: UE capability and network-assisted signalling
· Option 1 (Intel, Apple, Qualcomm, DOCOMO, CMCC): If UE supports demodulationEnhancement-r16, only HST-SFN JT requirements shall apply, otherwise HST-DPS requirements shall apply for CA.
· Option 2 (Huawei): Define applicability rule that UE has passed DPS CA requirements can skip SFN CA requirements 
· Option 3 (Huawei): Define two UE capabilities for HST-DPS CA and HST-SFN CA, UE perform the test only when UE supports it. if UE supports both, test one scheme:
· If UE has passed HST-DPS CA tests, HST-SFN CA tests can be skipped
· If UE has passed HST-SFN CA tests, HST-DPS CA tests can be skipped
Recommended WF:
Majority companies support option1 in 1st round discussion, and also do not agree to introduce UE capabilities for HST-DPS and HST-SFN CA. Encourage the proponent company provide more justification on the necessity of introducing UE capabilities.

Issue 1-1-3: Applicability rule between single carrier and CA
· Option 1: UE skip single carrier test case if it explicitly passes corresponding CA test case. i.e.
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is capable of demodulationEnhancement-r16, the HST-SFN JT requirements for CA shall apply. 
· If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier defined in Rel-16. 
· If UE is capable of CA (TS 38.101-4 5.1.1.7) and UE is not capable of demodulationEnhancement-r16, the HST-DPS requirements for CA shall apply.
· If UE pass the HST-DPS requirements for CA, UE can skip HST-DPS requirements for single carrier defined in Rel-16. 
Recommended WF
Majority companies support option1 in 1st round discussion, while 1 company disagree with option 1. Continue to discuss in 2nd round.

Issue 1-4-1: Channel model for HST-DPS
· Option 1: Add clarification on Doppler frequency for the link from the second nearest RRH for HST-DPS channel model.
· Option 2: Extend the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.
Recommended WF
Further discuss above two options in 2nd round

Open issues 
	Company
	Comments

	Intel
	Issue 1-2-1: UE capability and network-assisted signalling
It is not a usual way to define UE capability only to select requirements for testing. We still support Option 1.
Issue 1-4-1: Channel model for HST-DPS
We do not see difference between Option 1 and Option 2. In our revised CR in thread 320 we clarified propagation conditions and extended the visibility for SSB and CSI-RS for HST-DPS to -Ds to Ds.

	Ericsson
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
Option 1/Option 3.
Firstly, we don’t think TDD SCS=15kHz is necessary for PDSCH CA with HST-SFN and DPS scenario. In Rel-16, RAN4 has defined PDSCH CA for TDD SCS=15kHz and then we can secure the PDSCH performance of TDD SCS=15kHz in CA. For PDSCH CA in HST, we think TDD SCS=30kHz and FDD SCS=15kHz are sufficient to verify the PDSCH CA performance in HST because it covers both TDD and SCS=15kHz.
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme & Issue 1-2-1: UE capability and network-assisted signalling
We support Option 1.
Issue 1-1-3: Applicability rule between single carrier and CA
We support Option 1. 
Issue 1-4-1: Channel model for HST-DPS
Clarification of HST-DPS channel model is also discussed in [320]. We don’t need to discuss this issue in this thread. 
Others
According to the simulation summary, it is observe huge performance gap for HST-SFN especially for larger CBW. We encourage companies to check the summary and come back in the next meeting if necessary.

	Apple
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
We still prefer option 1 and not to introduce TDD 15KHz for CA case with HST
Issue 1-2-1: UE capability and network-assisted signalling
We support option 1. 
With option 3 wea re introducing capability for UE to declare whether it can meet a requirement or not, which is not typically done in practice. 
Issue 1-4-1: Channel model for HST-DPS
Same comments as Intel and Ericsson. This has been discussed and agreed in Intel’s CR in [320]. Options 1/2 are not different options but different issues related to HST-DPS channel model update. We also suggested this update in the WF.

	CMCC
	Issue 1-1-1: SCS configurations and applicability rules for SCS configuration
Our preference is option 3, but we are also OK with option 4.
Issue 1-1-2: Applicability rule for HST-SFN joint transmission scheme and DPS transmission scheme  & Issue 1-2-1: UE capability and network-assisted signalling
Option 1
Issue 1-1-3: Applicability rule between single carrier and CA
We are not OK with option 1. In our view, we need to be careful to introduce applicability rule between single carrier and CA. The situation in single carrier scenario is complicated, we also have applicability rule between different channel model, e.g. applicability rule between HST-SFN and single tap. If UE pass the HST-SFN JT requirements for CA, UE can skip HST-SFN JT requirements for single carrier, does it mean that the test case on single tap is also skipped? It is suggested companies to have further check.
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Topic #2: Enhanced transmisison schemes
Agenda  7.9.3.3
Companies’ contributions summary
	TDoc
	Title
	Source
	Proposals/ Observations

	R4-2109214
	Views on FR1 HST PDSCH performance requirements for multi-DCI based Tx scheme.
	Intel Corporation
	Proposal #1:	Do not define performance requirements for multi-DCI based Tx scheme in HST-SFN scenario.

	R4-2110528
	Discussion on enhanced transmission schemes for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	Observation 1: For the fixed MCS, almost same maximum throughput can be calculated in theory for multi-DCI based multi-TRP comparing to DPS/SFN.
Observation 2: Maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset
Observation 3: For the fixed MCS, there is no performance gain for multi-DCI based multi-TRP comparing to HST-DPS all the time.
Observation 4: Same UE capability of the maximum frequency offset tracking for all three transmission schemes.
Observation 5: There is no any performance gain for multi-DCI based multi-TRP using link adaption under HST scenario.
Proposal 1: Do not define requirements for multi-DCI based multi-TRP under HST scenario.

	R4-2110529
	Simulation results on enhanced transmission schemes for NR UE HST FR1 performance requirements
	Huawei, HiSilicon
	

	R4-2110642
	PDSCH demodulation requirements with enhanced transmission schemes in HST scenario
	Ericsson
	Proposal: RAN4 do not define requirements for transmission scheme 2 (multi-DCI based transmission scheme) with HST scenario.

	R4-2110939
	Discussion on multi-DCI transmission scheme for FR1 HST
	MediaTek inc.
	Proposal 1: Do not define requirements for transmission scheme 2.



Open issues summary
Issue 2-1: Whether to specify PDSCH requirements for multi-DCI transmission scheme
· Agreements in RAN4#98bis-e meeting:
· Option 1: Do not define requirements for transmission scheme 2
· Option 2: Continue Evaluation of transmission scheme 2
· Companies are suggested to provide the performance evaluation of transmission scheme 2 (i.e., multi-DCI based transmission scheme) for following cases 
· Case  1: Fix the MCS along the track
· Case  2: Vary the MCS along the track
· Note: To vary SNR along the track consider HST-SFN channel model from TS 38.101-4 without normalization, i.e.
[image: ][image: ]
· Proposals in RAN4#99-e meeting:
· Option 1 (Intel, Huawei, Ericsson, MTK): Do not define performance requirements for multi-DCI based Tx scheme in HST-SFN scenario.
· Recommended WF
· 4 companies provide simulation results, 1 company shows the performance evaluation also with varying MCS, and no performance gain is observed. 
· Can we agree with option 1?

Companies views’ collection for 1st round 
	Company
	Comments

	Huawei
	OK with Option 1.

	Qualcomm
	Ok with Option 1.

	Intel
	Support Option 1.

	Ericsson
	OK with Option 1.

	Apple
	We support option 1.



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

	Issue 2-1: Whether to specify PDSCH requirements for multi-DCI transmission scheme

	Tentative agreement:
Do not define performance requirements for multi-DCI based Tx scheme in HST-SFN scenario.
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Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR HST demodulation
	CMCC
	

	Summary for FR1 HST demodulation results
	Ericsson
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	 
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

  2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108635
	WF on NR HST demodulation
	CMCC
	Agreeable
	

	R4-2108636
	Summary for FR1 HST demodulation results
	Ericsson
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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