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0  Introduction
This email discussion focuses on UE demodulation for NR HST, including agenda 7.15.3.1.1~7.15.3.1.5. 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: R4-2008820 WF on Rel-16 NR HST UE demodulation.
According to last meeting, the work split is provided as follows:
	
	Responsibility

	Simulation results summary for NR-HST demodulation
	Huawei, HiSilicon

	CR on HST-SFN requirements
	FDD
	Intel

	
	TDD
	CMCC

	CR on  HST-single tap and multi-path fading channel requirements
	FDD
	Qualcomm

	
	TDD
	Huawei, HiSilicon

	CR on propagation condition on high speed  train scenario
	Intel

	CR on FRC
	Ericsson

	CR on applicability 
	Huawei, HiSilicon



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, and provide comments on the CRs
· 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 CRs.
Topic #1: Scenarios and transmission schemes
Agenda  7.15.3.1.1
Companies’ contributions summary (9)
	TDoc
	Source
	Proposals / Observations

	R4-2009734
	Intel Corporation
	Proposal #1: 	Use simulation parameters from Table 1 for HST-DPS test case.
Proposal #2: 	Use proposed HST DPS multi-RRH propagation conditions for HST-DPS requirements definition.
Proposal #3: 	Define performance requirements for DPS Tx scheme with 2 and 3 active TCI states. 
Proposal #4: 	Use same SNR point for all DPS Tx schemes requirements definition. To do this the following test setup should be performed:
-	Skip PDSCH allocation on slots with TRS transmission
-	Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a.
Proposal #5: 	Define the following applicability rule: If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.
Proposal #6: 	Define the following applicability rule: If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.

	R4-2010079
	CMCC
	Transmission scheme
Proposal 1: it is proposed to introduce test case for DPS transmission schemes 1b. And applicability rule between 1a and 1b can be considered.
Proposal 2: it is not preferred to introduce applicability rule between DPS and HST-SFN requirements.

Release independent
Observation 1: according to RAN2 reply LS, RAN2confirm that the enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
Proposal 3: it is proposed that Rel.16 HST-SFN requirements are release independent from Rel-15.

	R4-2010479
	Ericsson
	Observation 1: for HST-DPS tests, TCI should be known if the TCI state switch delay to be ensured as (THARQ + 3ms).
Proposal 1: Assume two TRPs for HST-DPS transmission scenario. 
Proposal 2: Configure NZP-CSI-RS for TCI#1 and TCI#2. 
Proposal 3: Configure periodic CSI reporting where UE reports CRI/L1-RSRP. 
Proposal 4: PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP. 
Proposal 5: Set MCS13/Rank2 for HST-DPS.
Proposal 6: Set the following channel model parameters for HST-DPS scenario:
•	Ds=700ms
•	Dmin=150m
•	Max Doppler shift for FDD to 870Hz (350km/h at fc=2.7GHz)
•	Max Doppler shift for TDD to 1667Hz (500km/h at fc=3.6GHz)
Proposal 7: Schedule PDSCH in TDD special slots.
Proposal 8: UE can skip HST-DPS test if UE can pass HST-SFN test. 
Proposal 9: HST-DPS test is release independent from Rel-15.

	R4-2010911
	Intel Corporation
	CR to TS 38.101-4: Propagation conditions for HST scenarios

	R4-2011003
	
	Observation 1: Gradual Doppler shift change for HST-SFN and sharp Doppler jump for DPS, complete different Doppler shift behavior between HST-SFN and DPS, the frequency error tracking under DPS can’t be verified by HST-SFN.
Observation 2: Different release for DPS and multi-TRP, no TCI state switch in multi-TRP, TCI state switch in DPS can’t be verified in multi-TRP transmission requirements discussed in eMIMO.
Proposal 2: Define performance requirements for transmission scheme DPS 1b. If UE supports more than one active TCI state (2 or 4) the requirements with lower number of active TCI states can be skipped.
Proposal 3: Do not define applicability rule between HST-DPS scenario and HST-SFN scenario.

	R4-2011005
	Huawei, HiSilicon
	Summary of ideal and impairment results for NR HST demodulation requirements

	R4-2011006
	Huawei, HiSilicon
	CR on applicability rules for HST scenarios

	R4-2011434
	Qualcomm Incorporated
	Proposal 1: Do not consider Transmission scheme 1b for defining new requirements.
Proposal 2: Use 870Hz Doppler for 15kHz SCS and 1667Hz Doppler for 30kHz SCS to define the requirements for HST transmission scheme 1a.
Proposal 3: Use MCS17, Rank1 to define the requirements for HST transmission scheme 1a.
Proposal 4: Do not test UE under HST single tap, if UE passes the requirements for HST-SFN.
Proposal 5: Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN.
Proposal 6: Do not test UE under HST transmission scheme 1, if UE passes the requirements for HST-SFN.



Open issues summary
Transmission scheme 1a
Agreements in RAN4#95e meeting:
· Whether to define new requirements and tests for DPS transmission scheme 
· Introduce test cases for DPS transmission schemes 1a ;  FFS for 1b 
· Define RAN4 requirements with the assumption of frequency tracking up to UE implementation. 
· In test cases, TCI states is known to UE (FFS for detailed test case set-up)
· FFS  for test applicable rule among 1a/[1b] with HST-SFN requirements 

Issue 1-1: Simulation parameters for transmission scheme 1a
· Proposals 
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	7D1S2U; S: 64 4G 4U
(Ericsson)[PDSCH is scheduled in the special slots]

	MCS
	Option 1 (Intel, Qualcomm): MCS17 based on 64QAM
Option 2 (Ericsson, Huawei): MCS 13 based on 64QAM

	Propagation condition
	HST-DPS

	TRS periodicity
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Time Duration 12

	Ds and Dmin
	Ds=700m, Dmin=150m

	Rank
	Option 1 (Intel, Huawei, Ericsson): 2
Option 2 (Qualcomm): 1

	BW
	10MHz
	40MHz

	Maximum Doppler shift 
	870Hz
	1667Hz

	HARQ needed time/slots
	2 
	8 if mod(i,10) = 0
7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5 if mod(i,10) = 4
4 if mod(i,10) = 5
3 if mod(i,10) = 6
2 if mod(i,10) = 7

	TRS processing time
	2ms

	Testing metric
	SNR @70% of max throughput

	Note: The other parameters are same as Rel-15



· Channel model (Intel, Ericsson):
	The location of RRH k is given by:

Where the origin is the initial train location, , and . The train location is denoted as:

Where  and  means distance in meters, which means the train is right on the rail track.
The HST-DPS scenario for the test of baseband performance is a non fading propagation channel with one tap, namely only one nearest RRH. This RRH k is visible for the train in the range:

Doppler shift  (Hz) from k-th RRH is given by

1.1.1.1 In the above, v (m/s) is the moving speed of the train, fc (Hz) is the carrier frequency, and C (m/s) is the velocity of light. 



· Recommended WF
· 4 companies provide detailed test setup and simulation parameters for HST-DPS. The parameters are almost the same except the MCS and rank. Companies provide your views based on the following three options:
· Option 1: MCS 13 based on 64QAM table, rank=2 (same as HST-SFN)
· Option 2: MCS 17 based on 64QAM table, rank=1 (same as HST single tap)
· Option 3: MCS 17 based on 64QAM table, rank=2
· It is also recommended to agree on the other parameters in the above table.
· It is recommended to agree on the channel model above. 

Issue 1-2:  Propagation condition. 
· Proposals
· Option 1 (Ericsson): Assume two TRPs for HST-DPS transmission scenario.
· Recommended WF
· Assume two TRPs for HST-DPS transmission scenario.

Issue 1-3: Test setup
· Proposals
· Option 1 (Ericsson): 
· configure two TRS in HST-DPS, i.e., TRS#0 from TRP#(2k) and TRP#1 from odd TRP#(2k+1), where k=0, 1, 2, … 
· Figure 3 shows an example of TCI configuration for HST-DPS, where SSB#0 is transmitted from TRP#(2k), and both TRS#0 and TRP#1 are configured as QCLed with SSB#0. HST-DPS scenario configures 2 TCI states for each TRS (TCI#1 and TCI#2). During the test, TE switches TCI depends on the UE location (a in Figure 1). 
· for HST-DPS tests, TCI should be known if the TCI state switch delay to be ensured as (THARQ + 3ms).
[image: ]
· Option 2 (Huawei): 
1. UE is configured with two different TCI states associated with two different RRHs by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
2. TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
3. PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time;
4. In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE”;
5. PDSCH associated with TCI #1 is transmitted in slots from n + HARQ needed time + 3ms + first TRS + TRS processing time to N.
· where n slots are equivalent to time that needed to pass middle point between two RRHs, N slots is equivalent to time that needed to pass second RRH
· Recommended WF
· 2 companies discuss the test setup for transmission scheme 1a. Option 1 provides more detailed test setup procedure. Moderator suggests using option 2 as a starting point. Companies please provide your comments on the test setup.

Issue 1-4: HARQ needed time
· Proposals
· Option 1 (Huawei): follow NR Rel-15 test setup for THARQ determination, i.e.
-	2 slots for FDD 15kHz SCS
-	8,7,6,5,5,4,3,2 slots for TDD 30kHz SCS with TDD pattern 7D1S2U, S=6:4:4, the longest THARQ = 8 slots
· Recommended WF
· 2 slots for FDD 15kHz SCS
· 8,7,6,5,5,4,3,2 slots for TDD 30kHz SCS with TDD pattern 7D1S2U, S=6:4:4, the longest THARQ = 8 slots

Issue 1-5: TRS processing time
· Proposals
· Option 1 (Huawei): As per TS 38.133, the SSB processing time TSSB-proc is assumed 2ms, it is reasonable to assume the same value for the TRS processing time.
· Recommended WF
· Related to the test setup. Assume TRS processing time is 2ms in the HST-DPS test.

Issue 1-6: Switching command robustness
· Proposals
· Option 1 (Huawei): The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4.
· Option 2 (Ericsson): PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP.
· Recommended WF
· More discussion is needed. Companies please provide you views based on the above two options.

Issue 1-7: Other parameters 
· Proposals
· Option 1 (Ericsson): 
· Configure NZP-CSI-RS for TCI#1 and TCI#2.
· Configure periodic CSI reporting where UE reports CRI/L1-RSRP.
· Note the reported CRI/L1-RSRP is not tested. 
· Recommended WF
· Configure NZP-CSI-RS for TCI#1 and TCI#2.
· Configure periodic CSI reporting where UE reports CRI/L1-RSRP

Transmission scheme 1b
Agreements in RAN4#95e meeting:
· Whether to define new requirements and tests for DPS transmission scheme 
· Introduce test cases for DPS transmission schemes 1a ;  FFS for 1b 
· Define RAN4 requirements with the assumption of frequency tracking up to UE implementation. 
· In test cases, TCI states is known to UE (FFS for detailed test case set-up)
· FFS  for test applicable rule among 1a/[1b] with HST-SFN requirements 
Issue 1-8: Whether to introduce test cases for DPS transmission scheme 1b
· Proposals
· Option 1 (Intel): Define performance requirements for DPS Tx scheme with 2 and 3 active TCI states.
· Option 2 (CMCC): introduce test case for DPS transmission schemes 1b
· Option 3 (Huawei): Define performance requirements for transmission scheme DPS 1b. If UE supports more than one active TCI state (2 or 4) the requirements with lower number of active TCI states can be skipped.
· Option 4 (Qualcomm): Do not introduce test case for DPS transmission scheme 1b

· Recommended WF
· 4 companies discuss this issue, 3 companies support to introduce test cases for DPS transmission scheme 1b, 1 company propose to not introduce test case for 1b. More discussion is needed.

Issue 1-9: Test applicable rule among 1a/[1b] with HST-SFN requirements
· Proposals
· Option 1 (Intel): 
· If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.
· If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.
· Option 2 (CMCC):
· Applicability rule between 1a and 1b can be considered.
· Do not introduce applicability rule between DPS and HST-SFN requirement
· Option 3 (Ericsson, Qualcomm):
· UE can skip HST-DPS test if UE can pass HST-SFN test.
· Option 4 (Huawei):
· Do not introduce applicability rule between DPS and HST-SFN requirement

· Recommended WF
· 5 companies discuss this issue. Companies please check the following recommended WF:
· If DPS transmission scheme 1b test is introduced, UE can skip 1a test if UE can pass 1b test.
· Further discuss whether to introduce applicability rule between DPS and HST-SFN
· Option 1: UE can skip HST-DPS test if UE can pass HST-SFN test
· Option 2: Do not introduce applicability rule between DPS and HST-SFN

Issue 1-10: Others
· Proposals
· Option 1 (Intel): Use same SNR point for all DPS Tx schemes requirements definition. To do this the following test setup should be performed:
-	Skip PDSCH allocation on slots with TRS transmission
-	Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a.
· Recommended WF
· More discussion is needed. Companies please provide comments on whether same SNR point for all DPS Tx scheme requirements definition should be used, and how to do it.

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

	Ericsson
	1-1: In general our preference to reuse HST-SFN scenario. We therefore prefer option 1 for MCS/rank. We support other parameters and HST-DPS channel model.
1-2: Support the recommended WF. 
1-3: Option 2 is ok. The below is the detailed (generalized) scheduling based on option 2.
1. UE is configured with two different TCI states associated with two different RRHs by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
2. TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
3. PDSCH associated with TCI #0 is transmitted during the slot from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time;
4. In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE”;
5. PDSCH associated with TCI #1 is transmitted in slot from n + HARQ needed time + 3ms + first TRS + TRS processing time to 3n.
Generalized: PDSCH associated with TCI #k (k=0,1,2,…) is transmitted in slot from (2k-1)n to ((2k+1)n-1) + HARQ needed time + 3ms + first TRS + TRS processing, where slot n is equivalent to time from to pass the beside RRH to the middle of two RRHs. 

1-4: Support the recommended WF. 
1-5: We are ok to consider the processing delay to start PDSCH transmission from the new RRH
1-6: We prefer to simple solution (Option 2). We understand the motivation of option 1, but the switching period is very short and transmitted data size is very small compared with the whole test time. So we think UE may pass the test even if UE skip to decode PDSCH during the switching period. 
1-7: Support the recommended WF. 
1-8: We are open whether to introduce 1b. If it is introduced, we prefer to set 2 active TCI states. 
1-9: Option 3. (Option 1 if it is agreed to introduce 1b also). Since HST-SFN advanced receiver can keep tracking the several paths. Since all the paths are based on the same cell ID and TRS signal, UE should measure the huge jump of Doppler shift at the time one RRH stop transmission with Doppler = -Fd and another RRH start to transmission with Doppler = +Fd, although the delay position is different. With this capability, UE capable of HST-SFN should pass HST-DPS also.  
1-10: We are fine to skip PDSCH transmission in slots TRS are transmitted.
We are also fine to set the same SNR if it is agreed to introduce 1b. Regarding DTX, it is also related to issue 1-6.

	docomo
	Issue 1-8: We prefer to introduce DPS transmission schemes 1b

	CMCC 
	Issue 1-1: Simulation parameters for transmission scheme 1a
We prefer rank 2, as for MCS, both MCS 13 and MCS 17 are OK. In summary, both Option 1 and option 3 are OK for us.
Issue 1-8: Whether to introduce test cases for DPS transmission scheme 1b
We support to introduce test cases DPS 1b. Compared with 1a, transmission scheme 1b could provide better performance. It is necessary to introduce test cases for DPS transmission scheme 1b. In order to reduce the number of tests cases, applicability rule can be considered.
Issue 1-9: Test applicable rule among 1a/[1b] with HST-SFN requirements
Option 2. In last meeting, it was agreed to define RAN4 requirements for DPS transmission scheme with the assumption of frequency tracking up to UE implementation. Different companies have different UE implementation, as discussed in previous meeting, some companies argued that frequency error tracking in DPS can be verified in HST-SFN with the assumption that UE can only track the strongest path in HST-SFN. While other companies believe that frequency error tracking in DPS cannot be verified in HST-SFN since combined signal from 4 paths are received at UE, the synthesized frequency in HST-SFN is different from DPS. Considering the situation, the DPS performance cannot be guaranteed if the UE passes the HST-SFN test case with different UE implementation. In this case, it is not preferred to introduce applicability rule between DPS and HST-SFN requirements. But we understand companies’ concern on the number of test cases, we are OK to introduce applicability rule between DPS 1and DPS 1b.

	Huawei, HiSilicon
	Issue 1-1: Simulation parameters for transmission scheme 1a
We prefer Option 1, i.e. MCS 13 based on 64QAM table, rank=2 (same as HST-SFN) and the HST-DPS channel model.
Issue 1-2:  Propagation condition. 
Agree the recommended WF.
Issue 1-3: Test setup
We are fine with the generalization proposal from Ericsson, but with the following updates:
Generalized: PDSCH associated with TCI #(k mod 2) (k=0,1,2,…) is transmitted in slot from max((2k-1)n, 0) to ((2k+1)n-1) + HARQ needed time + 3ms + first TRS + TRS processing, where slot n is equivalent to time from to pass the beside RRH to the middle of two RRHs. 
Step 3 and Step 5 are also associated with Issue 1-6.
Issue 1-4: HARQ needed time
Agree the recommended WF.
Issue 1-5: TRS processing time
Agree the recommended WF.
Issue 1-6: Switching command robustness
Prefer Option 1 if we agree not to skip any transmission, this is also related to DTX issue.
Issue 1-7: Other parameters
Agree the recommended WF.
Issue 1-8: Whether to introduce test cases for DPS transmission scheme 1b
We prefer to define performance requirements for transmission scheme DPS 1b considering that DPS 1b with two active TCI states tracking can support faster TCI switch and reduce the switching delay compared to DPS 1a that can improve user experience. If UE supports more than one active TCI state (2 or 4) the requirements with lower number of active TCI states can be skipped.
Issue 1-9: Test applicable rule among 1a/[1b] with HST-SFN requirements
We prefer Option 2 and Option 4. During the last meeting, it is agreed that “Define RAN4 requirements with the assumption of frequency tracking up to UE implementation”. For our understanding, it cannot be distinguished whether large Doppler jump can be observed or not at the middle point of two RRUs since it is up to UE implementation. We believe that gradual Doppler shift change without large Doppler jump is more general implementation since that the performance for tracking a synthesized frequency is better than that for tacking strongest tap as per our evaluation. It can be seen that the performance under large Doppler jump cannot be ensured although UE has passed the HST-SFN cases with above general UE implementation. Therefore, we don’t think it is proper to define such applicability rule.
Issue 1-10: Others
Agree to skip slots with TRS allocation and set same SNR point, prefer to use the transmission schemes in the test setup discussed in Issue 1-3.

	Intel
	Issue 1-1: Simulation parameters for transmission scheme 1a
Agree with proposed parameters. Regarding MCS/Rank we still prefer option 3. Reusing of HST-SFN or HST-Single tap values anyway requires collection of simulation results for DPS since at least propagation conditions are different. In this case reusing might not be the best approach. Based on our link-level results HST-DPS allows to support higher MCS than HST-SFN. In this case we would like to indicate this potential benefit and define requirements for HST-DPS with MCS17/rank 2.
Issue 1-2:  Propagation condition
Agree with recommended WF.
Issue 1-3: Test setup
Agree with Huawei’s proposal on wording.
Issue 1-4: HARQ needed time
Agree with recommended WF.
Issue 1-5: TRS processing time
Agree with recommended WF.
Issue 1-6: Switching command robustness
Prefer Option 1. It gives more guarantees that MAC CE command will be decoded by UE during the test. Otherwise, potentially even correct UE implementation may fail the test if switching on UE side will not be applied too long.  
Issue 1-7: Other parameters
Agree with recommended WF but note that reported CRI/L1-RSRP is not tested should be also captured.
Issue 1-8: Whether to introduce test cases for DPS transmission scheme 1b
We want to keep the door open for possible network configurations which may bring UE performance benefits. Configuration with 3(4 considering UE capability) active TCI states allows to significantly reduce TCI state switching command since DCI based switching is applicable in this case. Prefer Option 1.  

	Qualcomm
	Issue 1-1: Ok with MCS13, Rank2.
Issue 1-3: We think it should be a combination of Option 1 and Option 2. Option1 just lists assumptions to ensure that timelines assumed in option 2 hold true. 
Issue 1-4: It inherently assumes that we have grant on S slot while for HST-SFN, we didn’t have grant on S slot. So, we need to first decide whether to have grant on S slot or not. To align with HST-SFN, we should not have grant on S slot.
Issue 1-5: Ok with 2ms processing time.
Issue 1-6: Option 2 says that we should not transmit PDSCH while we are trying to switch from one TCI state to other. Option 1 on the other hand says that MAC CE command be sent with MCS4 to ensure that it is decoded by UE. So, we think that we should have both options.
Issue 1-7: Need more time to check.
Issue 1-8: From performance perspective, scheme 1b will have same behaviour as HST single tap because in single tap setup, when UE moves from one side of RRH to the other side, it is handed over to another BS which has the correct frequency/timing via RACH procedure. In case of scheme 1b, when TCI state is switched, UE already has been tracking the other TCI state, so it has the correct frequency/timing information when UE switches to the next TCI state. When UE is being served by one TCI state, demod algorithm is also same as HST single tap. Therefore, we are only testing TCI state switch in scheme 1b, which should be in RRM scope rather than demod scope. So, we prefer not to define these requirements.
Issue 1-9: Prefer Option 3.
Issue 1-10: Prefer to discuss this after we decide on Issue 1-8.

	Apple
	Issue 1-1: Simulation parameters for transmission scheme 1a: 
Option to option 1 or option 2 
Issue 1-2: Agree with WF
Issue 1-3: Agree with WF. Option 2 as starting point for discussion. 
Issue 1-4: Agree with WF.  
Issue 1-5: Agree with WF. 
Issue: 1-7: Agree (one option on the table).
1.2.2. Transmission scheme 1b
Issue 1-8: Option 4. We see limited benefit to define test case for 1b. 
Issue 1-9: Option 1 in WF. UE can skip HST-DPS if UE can pass HST-SFN test. 
Issue 1-10: FFS. Overlap with 1-6. 



 
1. CRs/TPs comments collection
	CR tdoc number
	Comments collection

	R4-2010911 (Intel)
	Ericsson: Figure B.3.2-2 Should be “Relative” instead of “Ralative”. Figure B.3.2-2, B.3.2-3, B.3.2-4. B.3.2-5 could use indices k. i.e., k-1, k, k+1, k+2, k+3, k+4, and k+5 to align with equations above from RRH indices definition


	
	

	
	



	CR tdoc number
	Comments collection

	R4-2011006 (Huawei)
	Qualcomm: It may need to be revised if we have agreements on applicability rules for multi-path, DPS etc. in this meeting. Otherwise, it looks ok.


	
	

	
	




[bookmark: _GoBack]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: Simulation parameters for transmission scheme 1a

	For the other parameters and channel model, no company provide comments. But Qualcomm provide comments on issue 1-4 about whether PDSCH is scheduled in special slots.
1. Whether PDSCH is scheduled in special slots
· Option 1 (Ericsson): Yes
· Option 2 (Qualcomm): No
2. For MCS and rank, 3 options are discussed in 1st round.
· Option 1 (Ericsson, CMCC, Huawei, Qualcomm, Apple): MCS 13 based on 64QAM table, rank=2 (same as HST-SFN)
· Option 2 (Apple): MCS 17 based on 64QAM table, rank=1 (same as HST single tap)
· Option 3 (CMCC, Intel): MCS 17 based on 64QAM table, rank=2
Most companies are OK with option 1. 1 company thinks DPS can support higher MCS than HST-SFN and support option3. 

Recommended WF:
· Agree on rank=2
· Continue to discuss the following two options for MCS  in 2nd round:
· Option 1: MCS 13 based on 64QAM table (same as HST-SFN)
· Option 2: MCS 17 based on 64QAM tables
· Continue to discuss in 2nd round whether PDSCH is scheduled in special slots.
· Option 1: Yes
· Option 2: No
· Agree on the other parameters in the table in issue 1-1.
· Agree on the channel model in issue 1-1. 


	Issue 1-2:  Propagation condition. 

	
Recommended WF
· Assume two TRPs for HST-DPS transmission scenario.

	Issue 1-3: Test setup
	Recommended WF
Use option2 as starting point for test setup and continue to discuss the details in 2nd round. 
1. UE is configured with two different TCI states associated with two different RRHs by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
2. TE actives TCI #0 for PDCCH by “TCI State Indication for UE-specific PDCCH MAC CE”;
3. PDSCH associated with TCI #0 is transmitted during the slots from 0 to (n-1) + HARQ needed time + 3ms + first TRS + TRS processing time;
4. In slot n TE start triggering TCI state switching command to TCI #1 by “TCI State Indication for UE-specific PDCCH MAC CE”;
5. PDSCH associated with TCI #1 is transmitted in slots from n + HARQ needed time + 3ms + first TRS + TRS processing time to N.
· where n slots are equivalent to time that needed to pass middle point between two RRHs, N slots is equivalent to time that needed to pass second RRH
· Generalized: PDSCH associated with TCI #k (k=0,1,2,…) is transmitted in slot from (2k-1)n to ((2k+1)n-1) + HARQ needed time + 3ms + first TRS + TRS processing, where slot n is equivalent to time from to pass the beside RRH to the middle of two RRHs. 
For the generalization,  two options are proposed during 1st round, continue to discuss in 2nd rounds
Option 1: PDSCH associated with TCI #k (k=0,1,2,…) is transmitted in slot from (2k-1)n to ((2k+1)n-1) + HARQ needed time + 3ms + first TRS + TRS processing, where slot n is equivalent to time from to pass the beside RRH to the middle of two RRHs. 
Option 2: PDSCH associated with TCI #(k mod 2) (k=0,1,2,…) is transmitted in slot from max((2k-1)n, 0) to ((2k+1)n-1) + HARQ needed time + 3ms + first TRS + TRS processing, where slot n is equivalent to time from to pass the beside RRH to the middle of two RRHs.


	Issue 1-4: HARQ needed time

	This issue is related to whether to schedule PDSCH in TDD special slots. 
Recommended WF
· 2 slots for FDD 15kHz SCS
· If PDSCH is scheduled in special slots, 8,7,6,5,5,4,3,2 slots for TDD 30kHz SCS with TDD pattern 7D1S2U, S=6:4:4, the longest THARQ = 8 slots
· If PDSCH is not scheduled in special slots, companies please provide your views in 2nd round.

	Issue 1-5: TRS processing time

	Recommended WF
Assume TRS processing time is 2ms in the HST-DPS test

	Issue 1-6: Switching command robustness

	4 companies discuss this issue. 2 companies support option1, 1 company prefer option 2. And 1 company support to have both options. 
o	Option 1 (Huawei, Intel): The switch command is transmitted via MAC CE, the corresponding PDSCH carrying that MAC CE should be ensured to be decoded successfully and lower MCS should be used, such as MCS 4.
o	Option 2 (Ericsson): PDCCH/PDSCH are DTXed from the time gNB indicates MAC CE TCI state switch to the time UE receive the first TRS from the new TRP.
Recommended WF
Continue to discuss in 2nd round on above two options, and also consider the possibility to have both options.

	Issue 1-7: Other parameters 

	3 companies support the recommended WF. 1 company propose that reported CRI/L1-RSRP is not tested should be captured. 1 company needs more time to check.
Recommended WF
Continue to discuss in 2nd round on the following proposal:
· Configure NZP-CSI-RS for TCI#1 and TCI#2.
· Configure periodic CSI reporting where UE reports CRI/L1-RSRP
· Note: reported CRI/L1-RSRP is not tested


	Issue 1-8: Whether to introduce test cases for DPS transmission scheme 1b

	7 companies discuss this issue. 5 companies in general support to define performance requirements for DPX transmission scheme 1b, but different views on how many active TCI states in the test. 2 companies do not agree to introduce test case.
Option 1(Intel, Ericsson, Huawei, CMCC, DCM): Define performance requirements for DPS transmission scheme 1b
· Option 1a: with 2 active TCI states. (Ericsson, Huawei)
· Option 1b: with 2  and more than 2 active TCI states. (Huawei, Intel)
Option 2 (Qualcomm, Apple): Do not introduce test case for DPS transmission scheme 1b
Recommended WF
Continue to discuss in 2nd round on the following options. If option1 is agreed, the applicability rule can be further discussed. 
Option 1: Define performance requirements for DPS transmission scheme 1b with applicability rules
· Option 1a: with 2 active TCI states. 
· Option 1b: with 2  and more than 2 active TCI states. 
Option 2: Do not introduce test case for DPS transmission scheme 1b


	Issue 1-9: Test applicable rule among 1a/[1b] with HST-SFN requirements

	There are basically two aspects in this issue. 
· 1: whether to have applicability rule between HST-SFN and DPS. 
· 2: whether to have applicability rule between DPS 1a and 1b. 
Regarding the 1st issue, 2 companies propose to not define applicability rule between HST-SFN and DPS, 4 companies propose that UE can skip HST-DPS if UE can pass HST-SFN.
· Option 1 (Intel, Apple): 
· If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.
· If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.
· Option 2 (CMCC, Huawei):
· Applicability rule between 1a and 1b can be considered.
· Do not introduce applicability rule between DPS and HST-SFN requirement
· Option 3 (Ericsson, Qualcomm):
· UE can skip HST-DPS test if UE can pass HST-SFN test.
· Option 4 (Huawei):
· Do not introduce applicability rule between DPS and HST-SFN requirement
Recommended WF
Continue to discuss in 2nd round whether to have applicability rule between HST-SFN and DPS. 
· Option 1: Do not introduce applicability rule between DPS and HST-SFN requirement
· Option 2: UE can skip HST-DPS test if UE can pass HST-SFN test

Continue to discuss in 2nd round whether to have applicability rule between DPS transmission scheme 1a and 1b assuming that transmission scheme 1b is introduced.
· Option 1: Applicability rule between 1a and 1b can be considered.
· Option 2: If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.

	Issue 1-10: Others

	This proposal is somehow overlapped with issue 1-3 and 1-6. So the related part will not be discussed in this issue. 2 companies support to skip the PDSCH allocation on slots with TRS transmission. 1 company propose to discuss after we made decision on issue 1-8 whether to introduce transmission scheme 1b. So moderator suggests discussing under the assumption that transmission scheme 1b is introduced.
Recommended WF
Continue to discuss in 2nd round and under the assumption that transmission scheme 1b is introduced.
· Use same SNR point for all DPS Tx schemes requirements definition. To do this the following test setup should be performed:
· Skip PDSCH allocation on slots with TRS transmission



	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2010911 (Intel)
	need revision based on companies’ comments

	R4-2011006 (Huawei)
	may need to be revised according to the discussion on applicability rule.



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

	#1
	WF on NR HST demodulation requirements
	CMCC





Discussion on 2nd round (if applicable)
Open issues summary
Open issues 
	Company
	Comments

	
	



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

	
	



Topic #2: Requirements for HST-SFN
Agenda  7.15.3.1.2
Companies’ contributions summary
	TDoc
	Title
	Source

	R4-2009735
	Simulation results for HST-SFN
	Intel Corporation

	R4-2010069
	Updated simulation results for HST-SFN
	CMCC

	R4-2010076
	CR on HST-SFN requirements for TDD
	CMCC

	R4-2010278
	Simulation results for NR HST UE demodulation
	Samsung

	R4-2010910
	CR to TS 38.101-4: HST-SFN FDD performance requirements
	Intel Corporation

	R4-2010999
	Simulation results on NR UE HST performance requirements for SFN
	Huawei, HiSilicon



Open issues summary
Maximum doppler frequency for HST-SFN
Agreements in RAN4#95e meeting:
· Maximum Doppler frequency
· 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
· No conclusion on whether to use +/-0.1ppm frequency error margin when determining maximum Doppler frequency for HST-SFN
· Recommended WF
· There are no open issues for HST-SFN. 
· Companies please check the CRs and provide your comments in section 2.3.1
· According to last meeting work split, Huawei will provide the template for simulation results summary.

Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR tdoc number
	Comments collection

	R4-2010076 (CMCC)
	Ericsson: Need to align the test purpose sentence with Intel CR below. 

	
	Qualcomm: Length (L) can be fixed to 12 since PDSCH grant is only on D slots. Table numbers should be updated to 5.2.x.2.5 instead of 5.2.x.2.1. There will also be new sections for URLLC features. So, we need to finalize the section numbers for each of them to avoid conflict.

	
	



	CR tdoc number
	Comments collection

	R4-2010910 (Intel)
	Ericsson: 

	Purpose
	Test index

	Verify PDSCH performance under 2 receive antenna conditions in the HST-SFN scenario defined in B.3.2 when highSpeedDemodFlag-r16 IE [17] is configured 
	1-1



We think the IE should be ‘demodulationEnhancement-r16’ according to TS38.331 HighSpeedParameters-r16.  

	
	CMCC: for the part “Applicability of requirements for optional UE features”, whether optional or mandatory with capability signaling is still under discussion in the UE feature list email discussion. It is suggested to come back to this after there is conclusion on mandatory/optional in the UE feature list discussion.

	
	Intel: To Ericsson: “demodulationEnhancement-r16’ related to UE capability and “highSpeedDemodFlag-r16” to network assistance. In our understanding, purpose should reflect cell-specific configuration, not UE capability

	
	Qualcomm: There will also be new sections for URLLC features. So, we need to finalize the section numbers for each of them to avoid conflict.



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.

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2010076 (CMCC)
	Need revision based on companies’ comments

	R4-2010910 (Intel)
	Need revision based on companies’ comments



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

	#1
	
	





Discussion on 2nd round (if applicable)
 Open issues summary
1. Open issues 

Summary on 2nd round (if applicable) 

Topic #3: Requirements for HST single tap
Agenda  7.15.3.1.3
Companies’ contributions summary
	TDoc
	Title
	Proposals / Observations

	R4-2009736
	Simulation results for HST Single Tap
	Intel Corporation

	R4-2010070
	Updated simulation results for HST single tap
	CMCC

	R4-2011000
	Simulation results on NR UE HST performance requirements for single-tap
	Huawei, HiSilicon

	R4-2011001
	CR on HST single-tap and HST multi-path fading requirements
	Huawei, HiSilicon

	R4-2011368
	Simulation results for NR UE HST Single tap
	Ericsson

	R4-2011369
	Addition of Rel-16 HST FRCs
	Ericsson

	R4-2011419
	Draft CR on FDD HST Single-Tap and Multipath Fading Requirements
	Qualcomm Incorporated



Open issues summary
Maximum doppler frequency for HST single tap
Agreements in RAN4#95e  meeting:
· Maximum Doppler frequency
· For 15KHz SCS, 500km/h 
· Using 972Hz to define UE requirements
· RAN4 also aware that with this agreements, the maximum Doppler frequency not aligned between BS and UE requirements in Rel-16 HST WI. 
· This value is not maximum values  of Doppler frequency on UE side which UE can support 
· The assumption of HST single tap requirements
· Background 
· Do not mandate the specific TRS processing for requirement definition and left it up to company decision(agreement in  last meeting)
· For HST single tap requirements, no capability signalling will be introduced (last meeting agreement), and the requirements is mandatory (agreement in  1st round) 
· Open issue
· whether to provide signalling during the HST single tap demodulation test
· Option 1 (Huawei, Ericsson, DOCOMO, CMCC, Qualcomm): 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 
· Agreement in GTW
· No conclusion in Rel-16 for this issue, RAN4 open to further discuss the signaling issue in the future releases. 

· Recommended WF
· There are no open issues for HST single tap. 
· Companies please check the CRs and provide your comments in section 3.3.1
· According to last meeting work split, Huawei will provide the template for simulation results summary.

Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR tdoc number
	Comments collection

	R4-2011001 (Huawei)
	Qualcomm: R.PDSCH.2-10.2 TDD should be for TDLC and R.PDSCH.2-10.3 should be for HST channel for both 2rx and 4rx.

	
	

	
	



	CR tdoc number
	Comments collection

	R4-2011369 (Ericsson)
Endorsed in #95-e R4-2008819
	Intel:  Based on our calculations the number of binary channel bits for R.PDSCH.1-8.3 FDD for slots with TRS should be 49920 not 51168. 51168 corresponds to 1 TRS symbol per each slot, not two as should be.

	
	

	
	



	CR tdoc number
	Comments collection

	R4-2011419
(Qualcomm)
	Ericsson:
DraftCR should be Cat B since it is addition of features and not correction. Need to add 1-6, and 1-7 to test purpose table 5.2.2.1.1-1, and table 5.2.3.1.1-1.

	
	

	
	



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.
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011001 (Huawei)
	Need revision

	R4-2011369 (Ericsson)
Endorsed in #95-e R4-2008819
	Need revision

	R4-2011419
(Qualcomm)
	Need revision



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

	#1
	
	





Discussion on 2nd round (if applicable)
Open issues summary
1. Open issues 
Summary on 2nd round (if applicable) 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	




Topic #4: Requirements for multi-path fading channels
Agenda  7.15.3.1.4
1. Companies’ contributions summary
	TDoc
	Title
	Source

	R4-2009737
	Simulation results for HST multi-path fading
	Intel Corporation

	R4-2010071
	Simulation results for multi-path fading channel
	CMCC

	R4-2011002
	Simulation results on NR UE HST performance requirements for multi-path fading channel
	Huawei, HiSilicon




1. Open issues summary
· Recommended WF
· There are no open issues for HST multi-path fading channel 
· According to last meeting work split, Huawei will provide the template for simulation results summary.

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

	R4-2011044
	NTT DOCOMO, INC.
	Observation 1: The motivation of each HST scenarios, i.e. HST-SFN, Single-tap and multi-path fading is different.
Proposal 1: Do not define any applicability rule between Rel-16 NR HST-SFN and Rel.15 NR HST single-tap.
Proposal 2: Do not define any applicability rule between Rel-16 NR HST-SFN and Rel-15/16 NR multi-path fading.
Proposal 3: RAN4 should discuss whether to introduce the applicability rule between Rel-16 NR HST-SFN and Rel.16 NR Single-tap.
Proposal 4: Assume following Option 1a for FDD as long as following Option 2 is supported for TDD.
For FDD:
	Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD.
For TDD:
	Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16

	R4-2011434
	Qualcomm
	Proposal 1: Do not consider Transmission scheme 1b for defining new requirements.
Proposal 2: Use 870Hz Doppler for 15kHz SCS and 1667Hz Doppler for 30kHz SCS to define the requirements for HST transmission scheme 1a.
Proposal 3: Use MCS17, Rank1 to define the requirements for HST transmission scheme 1a.
Proposal 4: Do not test UE under HST single tap, if UE passes the requirements for HST-SFN.
Proposal 5: Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN.
Proposal 6: Do not test UE under HST transmission scheme 1, if UE passes the requirements for HST-SFN.

	R4-2010079
	CMCC
	Transmission scheme
Proposal 1: it is proposed to introduce test case for DPS transmission schemes 1b. And applicability rule between 1a and 1b can be considered.
Proposal 2: it is not preferred to introduce applicability rule between DPS and HST-SFN requirements.

Release independent
Observation 1: according to RAN2 reply LS, RAN2confirm that the enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
Proposal 3: it is proposed that Rel.16 HST-SFN requirements are release independent from Rel-15.

	R4-2010480
	Ericsson
	Proposal 1: Rel-15 multi-path fading tests with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) are not applicable for UE that passes Rel-16 multi-path fading tests with TDLC300-600 for FDD
Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.
Proposal 2: Rel-16 HST-SFN requirement is release independent from Rel-15. But TS38.307 should add notes like:
-	NOTE: Rel-15 UEs supporting the high speed scenario are assumed to read the Rel-16 high speed scenario information, which is broadcast to all UEs.

	R4-2011004
	Huawei
	Proposal 1: No need to introduce feature list for HST fading channel and HST single-tap.
Proposal 2: Define Rel-16 HST-SFN requirement to be release independent from Rel-15.
Proposal 3: Adopt Option 2 Alt 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN
Proposal 4: Adopt Option 1a and 1b: Rel-15 multi-path fading tests with TDLB100-400 and TDLC300-100 are not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD.
Proposal 5: Adopt Option 1b: Rel-15 multi-path fading tests with TDLC300-100 are not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.




Open issues summary
3. Release independent issue
Agreements in RAN4#95e meeting:
· Whether Rel.16 HST requirements can be release independent from Rel-15 
· Rel.16 HST requirements, including HST single tap and multi-path fading  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
· RAN4 wait for the LS response from RAN2 to decide whether Rel-16 HST-SFN requirement is released independent from Rel-15 or not 

Issue 5-1: Release independent requirements for HST-SFN
	Reply LS from RAN2 (R2-2006192)
1. Overall Description:
RAN2 thanks RAN4 for the LS on supporting Rel-16 NR HST from Rel-15 UEs (R4-2005533). RAN2 discussed the issue and concluded that Rel.16 NR HST enhancement can be early implemented by Rel-15 UEs without causing any inter-operability issues. The enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change. 
2. Actions:
To TSG RAN WG4
ACTION: 	
RAN2 respectfully requests RAN4 take the above information into account.



· Proposals
· Option 1(CMCC, Huawei, Ericsson): according to RAN2 reply LS, RAN2 confirm that the enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change. It is proposed that Rel.16 HST-SFN requirements are release independent from Rel-15.

· Recommended WF
· According to RAN2 reply LS, RAN4 concluded that Rel.16 NR HST enhancement can be early implemented by Rel-15 UEs without causing any inter-operability issues. The enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change.
· The recommended WF is as follows:
· Rel.16 HST-SFN requirements are release independent from Rel-15

Issue 5-2: Release independent requirements for HST-DPS
· Proposals
· Option 1 (Ericsson): HST-DPS test is release independent from Rel-15.
· Recommended WF
· RAN2 concluded that Rel.16 NR HST enhancement can be early implemented by Rel-15 UEs without causing any inter-operability issues. The enhancement of Rel-16 NR HST can be supported by Rel-15 UEs without Rel-15 specification change. HST-DPS also belongs to Rel-16 NR HST enhancement. 
· The recommended WF is as follows:
· HST-DPS test is release independent from Rel-15.

3. Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
Agreements in RAN4#95e meeting:
· Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
· Option 1: Do not define any applicability rules between HST-SFN, HST single tap and HST multi-path fading performance test cases.
· Option 2: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Alt 1: Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 2: Skip the Rel-16 HST single tap test, but do not skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN 

Issue 5-3: Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
· Proposals
· Option 1 (DOCOMO): Do not define any applicability rules between HST-SFN, HST single tap and HST multi-path fading performance test cases.
· Option 2 (Qualcomm): 
· Do not test UE under HST single tap, if UE passes the requirements for HST-SFN. 
· Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN.
· Option 3 (Huawei)
· Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN

· Recommended WF
· 3 companies discuss the test applicability rule. Moderator suggests discussing this issue based on the options from last meeting WF.
· Option 1: Do not define any applicability rules between HST-SFN, HST single tap and HST multi-path fading performance test cases.
· Option 2: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Alt 1: Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 2: Skip the Rel-16 HST single tap test, but do not skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN 

3. Test applicability between different Doppler frequencies for the same channel model
Agreements in RAN4#95e meeting:
· Test applicability between different Doppler frequencies for the same channel model
· Agreement in 1st round: For HST single tap, UE can skip Rel-15 HST single tap test if UE has passed the Rel-16 HST single tap case
· Open issues in 2nd round
· For FDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.1.1-3 Test 1-2 and Table 5.2.3.1.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
· Option 2: Not define any applicability rule for FDD multi-path fading tests between Rel-15 and Rel-16.
· For TDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.2.1-3 Test 1-1 and Table 5.2.3.2.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
· Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.

Issue 5-4: Test applicability between different Doppler frequencies for the same channel model
· Proposals
· Option 1 (DCM, Ericsson, Huawei):
· For FDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD.
· For TDD:
· Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.
· Option 2 (Huawei)
· For FDD
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.1.1-3 Test 1-2 and Table 5.2.3.1.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD
· For TDD
· Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
· Recommended WF
· Companies please check whether the following recommended WF is acceptable.
· For FDD:
· Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD.
· For TDD:
· Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.

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

	Ericsson
	5-1: Support the recommended WF. 
5-2: Support the recommended WF. 
5-3: Option 2 Alt 1. In RAN4#95-e, we agreed: “For HST single tap, UE can skip Rel-15 HST single tap test if UE has passed the Rel-16 HST single tap case”. With this agreement, we don’t see the difference between Alt-2 and Alt-3. Since we want to keep at least one HST single tap test we prefer Alt-1. ​
5-4: Support the recommended WF. 

	docomo
	Issue 5-1:We are OK with the recommended WF
Issue 5-2:We are OK with the recommended WF
Issue 5-3: From the moderator's suggestion, we focus and comment on the applicability rule between HST single tap and HST-SFN.
We prefer Option 2 Alt 1. In Rel-16 LTE HST demodulation requirements, RAN4 defined the test applicability rule between Rel-16 LTE HST single tap and Rel-16 LTE HST-SFN. On the other hand, RAN4 doesn’t define the test applicability rule between LTE HST single-tap@300km/h and Rel.16 HST-SFN. Based on this situation, we can compromise on making the test applicability rule between NR HST single tap and NR HST-SFN as far as at least one NR HST single-tap requirement is applied to UE.
Issue 5-4:We are OK with the recommended WF

	CMCC
	Issue 5-1: Support the recommended WF. 
Issue 5-2: Support the recommended WF.
Issue 5-3: considering the applicability rule between single tap and HST-SFN specified in Rel-16 LTE HSN, we are OK to specify the applicability rule between single tap and HST-SFN for NR HST. As for the candidate three alternatives, we do not have strong view.

	Huawei, HiSilicon
	Issue 5-1: Release independent requirements for HST-SFN
OK with the recommended WF.
Issue 5-2: Release independent requirements for HST-DPS
OK with the recommended WF.
Issue 5-3: Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
We prefer Option 2 Alt3, i.e. skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN since handling SFN scenario is more challenge compared to handling single-tap scenario for UE.
Issue 5-4: Test applicability between different Doppler frequencies for the same channel model
We prefer:
For FDD: Option 1a + Option 1b
For TDD: Option 1b.

	Intel
	Issue 5-1: Release independent requirements for HST-SFN
Ok with recommended WF.
Issue 5-2: Release independent requirements for HST-DPS
Ok with recommended WF.
Issue 5-3: Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases
We do not think that HST-SFN can cover HST-Single tap scenario due to the following reasons:
In HST-SFN scenario UE is not verified on accurate Doppler frequency tracking when it quickly changes as in HST Single tap. Accurate frequency tracking and proper estimation filtering is important in HST Single tap conditions especially in “slope region”. If filtering length is too long UE may not reach even 70% throughput since residual error can exceed max estimation capability.  
Also, we do not agree with observation provided by Huawei that residual error is higher in HST-SFN. It is not reasonable to compare residual error in HST Single tap and HST-SFN since company do not take into account power of each tap which is negligible for the farthest taps which almost defeat impact of residual error. If we compare only residual error on the strongest tap per time occasion, we will observe that max residual error is much higher in HST Single tap even with optimal frequency tracking (single-shot). In this case HST-SFN cannot cover HST Single tap performance.
We prefer Option 1. In our understanding there will be acceptable test effort. 
By the way we would like to ask Huawei regarding their simulation results concretely what is a purpose that UE cannot reach max throughput in HST Single tap conditions. On one of the previous meeting company shared other results when UE can reach max throughput whatever frequency tracking procedure is used (one-shot, double-shot…). 
Also, we would like to add some clarification regarding proposed by us terminology on frequency tracking for HST-SFN. Follow ‘strongest’ tracking means that UE operates in frequency domain and cannot distinguish different channel taps. In this case tracking trajectory is similar to the trajectory of the strongest tap, but of course it is composite trajectory which depends on all received taps.

Issue 5-4: Test applicability between different Doppler frequencies for the same channel model
Ok with recommended WF.

	Qualcomm
	Issue 5-1: Ok with recommended WF.
Issue 5-2: Ok with recommended WF.
Issue 5-3: Recommended WF does not capture our proposed applicability rule on multi-path test cases. We request to add that to the options. We prefer to have the applicability rules for both HST single tap and multipath fading.
Issue 5-4: Ok with recommended WF.

	Apple
	Issue 5-3: Prefer Option 2 Alt 3. 


 
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 5-1: Release independent requirements for HST-SFN

	Recommended WF
•	Rel.16 HST-SFN requirements are release independent from Rel-15

	Issue 5-2: Release independent requirements for HST-DPS

	Recommended WF
•	HST-DPS test is release independent from Rel-15.

	Issue 5-3: Test applicability between HST-SFN, HST single tap and HST multi-path fading performance test cases

	 Recommended WF
Moderator suggests splitting this issue into two parts: 
1. Whether to define applicability rule between HST single tap and HST-SFN.
It seems that no company support Alt 2 in option 2. And companies support option1 are willing to compromise and accept option 2. Continue to discuss in 2nd round on the following options:
· Option 2: Do not test UE under HST single-tap, if UE passes the requirements for HST-SFN.
· Alt 1: Skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 2: Skip the Rel-16 HST single tap test, but do not skip the Rel-15 HST single tap test, if UE passes the requirements for HST-SFN
· Alt 3: Skip both Rel-15 and Rel-16 HST single tap test, if UE passes the requirements for HST-SFN 
2. Whether to define applicability rule between multi-path fading and HST-SFN?
1 company proposes to not test UE under HST multi-path scenarios if UE passes the requirements for HST-SFN. Continue to discuss in 2nd round:
· Option 1: Do not test UE under HST multi-path scenarios, if UE passes the requirements for HST-SFN.
· Option 2: Do not define any applicability rules between HST-SFN and HST multi-path fading performance test cases.


	Issue 5-4: Test applicability between different Doppler frequencies for the same channel model

	Recommended WF
Most companies agree with the recommended WF. 1 company propose option 1a+1b for FDD and option 1b for TDD. Continue to discuss in 2nd round, and compromise solutions are highly encouraged.
For FDD:
•	Option 1a: Rel-15 multi-path fading with TDLB100-400 (Table 5.2.2.1.1-3 Test 1-1 and Table 5.2.3.1.1-3 Test 1-1) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-600 for FDD.
•	Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
•	Option 1a+Option 1b

For TDD
•	Option 1b: Rel-15 multi-path fading with TDLC300-100 (Table 5.2.2.2.1-3 Test 1-2 and Table 5.2.3.2.1-3 Test 1-2) is not applicable for UE that passes Rel-16 multi-path fading tests TDLC300-1200 for TDD.
•	Option 2: Not define any applicability rule for TDD multi-path fading tests between Rel-15 and Rel-16.




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

	
	
	



Discussion on 2nd round (if applicable)

Open issues summary
3. Open issues 

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