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Introduction
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train (HST) scenario in FR2 has been approved [RP-202118] (which has been further revised to [RP-210800] with editorial revisions and updates on time schedule).
Based on the agreement captured in WF [R4-2108637], the test scope of UE/BS demodulation was under discussion. For this meeting, companies are encouraged to further discuss the test scope for UE/BS demodulation based on the FR2 HST deployment scenarios, and the related test setup for each identified requirements
In this email thread, the following agenda items will be discussed: 
· 9.9.5.1 General
· 9.9.5.2 UE demodulation requirements
· 9.9.5.3 BS demodulation requirements
· 9.9.5.3.1 PUSCH requirements
· 9.9.5.3.2 PUSCH with UL timing adjustment requirements
· 9.9.5.3.3 PRACH requirements
It is suggested to have the following target of 1st and 2nd round email discussion 
· 1st round: Further discussion the test scope of UE/BS demodulation based on FR2 HST deployment scenarios and the related test setup for each requirements
· 2nd round: Based on the output of 1st round, try to agree the simulation assumption for each demodulation requirements as much as possible for alignment in future meeting.
Topic #1: UE demodulation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112042
	Samsung
	Proposal 1:  Define PDSCH requirement with following scenarios with test applicability rule as
· Scenario A: Uni-directional RRH deployment scenario 
· Scenario B:  Bi-directional RRH deployment scenario 
· Test applicability rule: if UE pass the test for scenario A with Uni-directional, it can skip the test for scenario B with Uni-directional

	R4-2112043
	Samsung
	Proposal 1: Define two sets of PDSCH requirement for Bi-directional scenario 
· 9722Hz targeting 350km/h at 30GHz
· 7000Hz with small RS range of frequency offset estimation
Proposal 2:  Configure the same period for SSB and TRS as 20ms
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
Proposal 3:  RAN4 only define PDSCH requirement with one sets of CBW, either 100Mz or 200MHz.

	R4-2112252
	Qualcomm
	Observation 1: Assuming +/- 0.1 ppm frequency error at 30GHz, the range of maximum Doppler frequency estimation based on TRS is 12.5kHz.
Observation 2: Given the range of maximum Doppler Frequency estimation including UE Frequency Error using TRS (Observation 1), the maximum Doppler frequency should not exceed 6250Hz.
Proposal 1: In the discussion on the maximum Doppler Frequency for PDSCH requirement in Bi-directional deployment scenario, for FOT based on TRS, consider +/- 0.1ppm Frequency offset error and 10% safety margin. According to this computation, we propose a maximum Doppler Frequency = 5625 Hz.
Proposal 2: RAN4 to prioritize specify requirements for a selected number of deployment scenario.
Proposal 3: RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
Proposal 4: RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging.
Proposal 5: If the requirements are the same, RAN4 should define requirements for both DPS schemes 1a and 1b. If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
Proposal 6: On the issue of CBW Test setup for PDSCH, use 100MHz.

	R4-2112500
	CMCC
	Proposal 1: For Bi-directional deployment scenario, the maximum Doppler shift is 9722Hz, and the assumption of RS for frequency tracking is up to UE implementation.
Proposal 2: it is proposed to define PDSCH requirements for both DPS transmission scheme 1a and 1b.

	R4-2113133
	Intel
	Proposal 1: Adopt 9722 Hz Doppler frequency for PDSCH demodulation requirements with Bi-directional deployment if such test will be introduced
Proposal 2: If found to be needed, define UE capability to support operation in HST FR2 bidirectional deployments with higher than 250 km/h speed. Define corresponding performance requirements with up to UE capability.  
Proposal 3: Define PDSCH requirements only with DPS scheme 1a for bidirectional deployment scenario if such deployment will be used for requirements definition.
Proposal 4: Define PDSCH requirements with DPS scheme 1a and 1b for unidirectional deployment scenario if such deployment will be used for requirements definition.
Proposal 5: Define PDSCH requirement for Unidirectional deployment scenario A with DPS scheme 1a and Unidirectional deployment scenario B with DPS scheme 1b.
Proposal 6: Do not define PDSCH requirements for Bidirectional deployment scenarios.
Proposal 7: Consider 200 MHz BW for DL and UL HST FR2 requirements definition.

	R4-2113196
	ZTE
	Proposal 1: The candidate RS configuration options for PDSCH can be supported and applicability rule need to be considered to reduce the test effort.
Proposal 2: Option 1, i.e. 9722Hz is preferred for bi-directional deployment.
Proposal 3: Option 2 is preferred for PDSCH requirement for Uni/Bi-directional scenario in scenario A and scenario B.

	R4-2113197
	ZTE
	Proposal 1: To add a new option e.g., option 3 for DPS transmission scheme:
-	Define PDSCH requirement with DPS scheme 1a for scenario-A uni-directional deployment.
-	Wait for the result of discussion on RRM and Scenario session to see if bi-directional deployment for scenario-A is supported.
-	Define PDSCH requirement with DPS scheme 1a for scenario-B uni-directional deployment if the number of beam is one beam per panel per RRH and if the beams from different RRH corresponding to the same TCI.
-	Define PDSCH requirement with DPS scheme 1b for scenario-B uni-directional deployment if the number of beam is 2 or more beams per panel per RRH.
Proposal 2: To support option2, i.e., 200MHz CBW.

	R4-2113457
	Ericsson
	Observation: No performance difference with regard to the 70% of maximum throughput among the uni-directional HST-DPS deployment scenario and bi-directional HST-DPS deployment scenario regardless of Scenario A and B.
Proposal 1: Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B. 
Proposal 2: Configure CBW=100MHz with SCS=120kHz for UE demodulation requirements in HST FR2.

	R4-2113804
	Huawei, HiSilicon
	Observation 1: It is feasible to use SSB+TRS for tracking frequency offset for downlink to support 350km/h, using SSB for coarse frequency offset estimation and TRS for precise frequency offset estimation.
Observation 2: There is no any feasibility issue for DPS transmission scheme 1b for both Bi-directional and Uni-directional deployment.
Observation 3: There is negligible performance difference between the case with 100MHz CBW and 200MHz CBW.
Proposal 1: Define 350km/h requirements, i.e. Doppler of 9722Hz targeting 350km/h at 30GHz for both Bi-directional and Uni-directional RRH deployment.
Proposal 2: Define requirements for both scenario A/B and uni/bi-directional deployment, and not define any applicability rule between them.
Proposal 3: Define both DPS transmission scheme 1a and 1b for both Bi-directional and Uni-directional deployment, and same applicability rule as Rel-16 HST between DPS 1a and DPS 1b can be used.
Proposal 4: Use 200MHz for PDSCH tests under FR2 HST scenario.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Last RAN4 meeting agreements in the WF R4-2108637
List of open issues:
· Sub-Topic 1-1: General
· Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
· Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional scenario (if Bi-directional scenario introduced)
· Issue 1-1-3: Doppler Frequency for PDSCH requirement in Bi-directional scenario (if Uni-directional scenario introduced)
· Issue 1-1-4: UE capability
· Sub-Topic 1-2: PUSCH requirement 
· Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
· Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced) 
· Issue 1-2-3: BW

Sub-topic 1-1 General 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
· Observation
· Observation 1 (Ericsson):
· No performance difference with regard to 70% of maximum throughput among the uni-directional HST-DPS deployment scenario and bi-directional HST-DPS deployment scenario regardless of Scenario A and B.
· Proposals
· Option 1 (Huawei, ZTE):
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them
· Option 2 (Samsung):  Define PDSCH requirement with following scenarios with test applicability rule as
· Scenario A: Uni-directional RRH deployment scenario
· Scenario B: Uni/Bi-directional RRH deployment scenario 
· Test applicability rule: if UE pass the test for scenario A with Uni-directional, it can skip the test for scenario B with Uni-directional
· Option 3 (Qualcomm):
· RAN4 to prioritize specify requirements for a selected number of deployment scenario
· RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
· RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging
· Option 4 (Intel)
· Do not define PDSCH requirements for Bi-directional deployment scenarios
· Option 5 (Ericsson)
· Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B
· Recommended WF
· Encourage feedback from companies, considering the output of FR2 HST deployment scenario discussion


Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
· Observation
· Observation 1(Qualcomm):
· Assuming +/- 0.1 ppm frequency error at 30GHz, the range of maximum Doppler frequency estimation based on TRS is 12.5kHz
· Given the range of maximum Doppler Frequency estimation including UE Frequency Error using TRS (Observation 1), the maximum Doppler frequency should not exceed 6250Hz
· Observation 2(Huawei):
· It is feasible to use SSB+TRS for tracking frequency offset for downlink to support 350km/h, using SSB for coarse frequency offset estimation and TRS for precise frequency offset estimation
· Proposals
· Option 1: 5625Hz with 0.1ppm FOE error and 10% safety margin (Qualcomm)
· Option 2: 9722Hz (CMCC, Intel, ZTE, Huawei, Samsung, Ericsson)
· Option 3: Define two sets of PDSCH requirement with 9722Hz and 7000Hz (Samsung)
· Recommended WF
· Encourage feedback from companies

Issue 1-1-3: Doppler Frequency for PDSCH requirement in Ui-directional scenario (if Uni-directional scenario introduced)
· Observation
· Observation 1(Huawei):
· It is feasible to use SSB+TRS for tracking frequency offset for downlink to support 350km/h, using SSB for coarse frequency offset estimation and TRS for precise frequency offset estimation.
· Proposals
· Option 1: 9722Hz (Huawei, CMCC, Intel, Qualcomm, ZTE, Samsung, Ericsson)
· Recommended WF
· Encourage companies to check whether option 1 is acceptable? If Uni-directional scenario is introduced

Issue 1-1-4: UE capability
· Proposals
· Option 1: If found to be needed, define UE capability to support operation in HST FR2 bidirectional deployments with higher than 250 km/h speed. Define corresponding performance requirements with up to UE capability. (Intel)
· Recommended WF
· Encourage feedback from companies

Sub-topic 1-2 PDSCH
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
· Proposals
· Observation 1 (Huawei): 
· There is no any feasibility issue for DPS transmission scheme 1b for both Bi-directional and Uni-directional deployment.
· Proposals
· Option 1 (CMCC, Qualcomm, Huawei, Ericsson): Both DPS scheme 1a and scheme 1b
· Set the same requirements, and apply same applicability rule as Rel-16 HST between DPS scheme 1a and 1b
· If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
· Option 2 (ZTE): 
· DPS scheme 1a for scenario-A Uni-directional deployment.
· DPS scheme 1a for scenario B if number of beam is one beam per panel per RRH and if the beams from different RRH corresponding to the same TCI
· DPS scheme 1b for scenario B if number of beam is 2 or more beams per panel per RRH
· Option 3 (Intel, Samsung):
· DPS scheme 1a for scenario A and DPS scheme 1b for scenario B
· Recommended WF
· Encourage feedback from companies

Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional scenario introduced)
· Observation 
· Observation 1 (Huawei): 
· There is no any feasibility issue for DPS transmission scheme 1b for both Bi-directional and Uni-directional deployment.
· Proposals
· Option 1 (CMCC, Qualcomm, Huawei, Ericsson, ZTE): Both DPS scheme 1a and scheme 1b
· Set the same requirements, and apply same applicability rule as Rel-16 HST between DPS scheme 1a and 1b
· If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
· Option 2 (Intel,Samsung): DPS scheme 1a
· Recommended WF
· Encourage feedback from companies

Issue 1-2-3: BW
· Observations
· Observation 1(Huawei):
· There is negligible performance difference between the case with 100MHz CBW and 200MHz CBW
· Proposals
· Option 1: 200MHz (Huawei, ZTE, Intel, Samsung)
· Option 2: 100MHz (Qualcomm, Ericsson, Samsung)
· Recommended WF
· Encourage feedback from companies
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	XXX
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Issue 1-1-4: UE capability

	Ericsson
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
Firstly, we should align with BS demodulation requirements. 
Regarding the uni-directional and bi-directional, we do not generally see gains for bi-directional. Also, there are some questions how the OTA test setup should look (see our comments on channel model in the scenarios thread). If the bi-directional is modelled with only 1 panel active at Tx (i.e., 1 AoA in chamber) then it is quite similar to uni.directional and from a demodulation perspective then we could make one requirement and state that if it is passed then the UE baseband can do either uni- or bi-directional. Probably we need input from TE vendors. 
Regarding scenario A and scenario B, the requirement is almost the same and we think that the frequency/timing tracking algorithms will anyhow be the same. We think it is possible to make requirements based on one (stringent or worst case) scenario considering the minimum requirements. 
We think applicability rule could cause fragmentation and confusion because real deployments will not be exactly like either scenario A or scenario B; that is, some area is close to Scenario A but other area is close to Scenario B. Suppose for example there is a deployment for which the different BS vary from 20m to 150m from the trackside in different places and the inter-BS distance varies from 500 to 800m. Should scenario A or scenario B BS be used? 

Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Option 2

Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Option 1 is acceptable. 

Issue 1-1-4: UE capability
It depends on the conclusion whether RAN4 define the requirements with bi-directional deployment. Propose to wait for the conclusion of deployment scenario.

	CMCC
	Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Option 2. For the target carrier frequency of 30GHz and target speed of 350km/h, the maximum doppler shift is 9722Hz. the assumption of RS for frequency offset tracking can be up to UE implementation.

	Samsung
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
Based on the agreement in the last meeting, there is no signification throughout improvement for Bi-directional compared with Uni-directional in scenario A. Scenario A with Uni-directional deployment is agreeable among companies. Therefore, it is necessary to define PDSCH requirement for this scenario
Regarding the scenario B with Bi and Uni-directional deployment, there is no conclusion yet whether to cover both scenarios
From demod perspective, the Bi and Uni-directional scenario are different, which will result in different channel model. 
Therefore, it is necessary to cover the both Bi and Uni-directional if agreed to introduce Bi-directional scenario for  FR2 HST
Regarding scenario A and scenario B, we agree that it may be not match the real HST deployment, while it should be the typical scenario based on the operator input. Therefore, it may be necessary to define the test cases to cover these scenarios for test coverage purpose
While from baseband process perspective, we agree that there is no different. Based on initial result, we observed that performance of scenario A is worse than that of scenario B, considering the larger Doppler range will be experienced by UE due to small value of Dmin. In that sense, defining requirement with scenario A can meet the test purpose of Doppler tracking. 
In summary, with considering the test coverage and test effort, we propose the following solutions  can be considered if Bi-directional is introduced
Alternative 1: Only define requirement with scenario A to cover both Bi and Uni-directional scenarios
Alternative 2: Define requirement with scenario A for Uni-directional 
                       Define requirement with scenario B for both Bi-directional  and Uni-directional
                       Define test applicability rule as if UE pass the test of scenario A for Uni-directional, the UE can skip the test case for scenario B for Uni-directional
If no UE capability is introduced, only 2 cases will be tested per UE for both alternatives 
If UE capability is introduced per deployments, only 1 case will be tested pending on UE capability 
We are open to discuss whether it is necessary to introduce UE capability to differentiate requirement for Bi/Unidirectional from demod perspective.

Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
We are ok with option 1. 
As agreed in the previous meeting, there is no extra UE frequency error for demodulation tests in FR2 HST WI and the impact of UE frequency error can be included in companies’ impairment results when RAN4 sets the UE demodulation requirement for FR2 HST. So, we prefer to follow the agreement achieved
Regarding the Doppler frequency value, As agreed, the assumption of RS for frequency offset tracking is up to UE implementation.
Generally, SSB will be used for initial timing/frequency tracking in case UE switching from one RRH to another RRH. It is expected that the residual frequency offset can be handled by other RS, such as DMRS, PTRS or TRS, considering the gap between adjacent RS in SSB is 2, which can achieve better Doppler tracking capability. Therefore, SSB+TRS is feasible implementation for frequency offset tracking to support 350km/h for Bi-directional RRH deployment,

Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Ok with option 1. For Uni-directional scenario, there is no frequency jumping existed, so, there is no feasible issue with 9744Hz 
Issue 1-1-4: UE capability
Based on current discussion, there is no conclusion to preclude the Bi-directional scenario.  In case both requirement for bi-directional and Uni-directional are introduced, we are open to further discuss whether it is necessary to introduce UE capability to differentiate requirement for Bi/Unidirectional from demod perspective. 

	Intel
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
We share similar view as Ericsson. There are no reasonable benefits to deploy bidirectional operation in HST FR2. We prefer not to define requirements for these scenarios at least in this release. As Ericsson mentioned there is a testability issue with bidirectional scenario and it can be resolved in current release only by configuring test case with one active panel. In this case there is no difference at all compared to unidirectional scenario. Moreover, for demodulation requirements we should focus on baseband processing and from this angle there is also no difference between different deployments. Even if channel models are slightly different it is still single tap model with frequency offset and the same receive processing will be applied in both cases. It means that if UE passes test with unidirectional configuration it for sure can pass test with bidirectional configuration. 
As for scenarios A and B, based on our evaluations there is no performance difference between them. In this case it is not needed to address both of them. If companies have strong preferences, we can separate scenario A and B by different DPS requirements. For example, DPS scheme 1a with scenario A and DPS scheme 1b with scenario B. It will be a balance between scenario coverage and reasonable test load.   
Support Option 4.
Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
As we explained in our paper SSB based FOC is a conventional scheme at UE side for rough synchronization. It is used when UE switches Tx SSBs and hence it is applicable to HST FR2 deployments when Tx RRH switching is happened. Similar issue is discussing in scenario thread but in the context of time synchronization when UE experience big time jump in unidirectional deployments. Most of the companies claim it is possible to use SSB based time offset compensation. From our side we do not see difference between handling time offset or frequency offset by SSB when UE switches to the new SSB. Can proponent companies clarify the difference?
Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Support Option 1.
Issue 1-1-4: UE capability
We are open to discuss it further if requirements with bidirectional deployment will be introduced.

	ZTE


	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
The issue pointed by Ericsson that the test setup for Uni/Bi-directional deployment in scenario-A and scenario-B should be first clarified.
If the test setup includes only one panel, the tests for bi- is inadequate. If bi- is tested using 2 panel, the requirement should be defined separately.
Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Option 2 is preferred as 350km/h is to be supported.
Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Option 1 can be supported
Issue 1-1-4: UE capability
The motivation of introducing UE capability is not clear.  The supported deployment can be declared during the test without introducing UE capability.

	Qualcomm
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
Regarding uni-directional and bi-directional deployments, we agree with the concerns raised regarding the test setup and that the Demod test executed with a single TX Panel (single probe) would in the end be similar for the two deployments when evaluating baseband processing capabilities, except for the maximum doppler which we discuss separately in Issues 1-1-2/3.
From this point of view, we support defining a requirement for Uni-directional deployment only. If bi-directional requirements needs to be introduced, we should further discuss the introduction of dedicated UE capabilities to differentiate support for the two deployments (see Issue 1-1-4);
Regarding Scenario A and B, we are ok with choosing only on one scenario.
Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Defining a requirement which exceed the frequency estimation range of TRS (the smallest range between the resources available for FOT in this scenario), even if it is feasible, we will be posing additional conditions on the UE implementation. In fact, it does not leave the choice of RS for frequency offset tracking to UE implementation, but it requires the UE to use both SSB and TRS for tracking frequency offset.
We should consider this implicit assumption when deriving the requirement and if requirements for bi-directional are introduced, we support further discussing the introduction on UE capabilities (see 1-1-4);
Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
We are ok with Option 1;
Issue 1-1-4: UE capability
We are open to discussing the introduction of UE capabilities related to FR2 HST deployment scenarios;
Given the target deployment, in which dedicated roof-mounted UEs are operating on a dedicated network deployment, if separate requirements for bi-directional and uni-directional will be defined, it should be discussed whether we see the need to define two separate optional capabilities to differentiate which deployment the UE supports and should be tested for;


	Huawei
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
We prefer to define both Uni/Bi-directional scenario in scenario A and B. Uni-directional deployment has larger propagation delay and Bi-directional has larger frequency offset, we cannot conclude which case is more challengeable.
In addition, we are open to discuss a combined channel model to verify both the performance under Bi-directional and Bi-directional deployment in order to reduce the test effort.
Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
We prefer Option 2 to achieve the aim of 350km/h velocity.
Issue 1-1-3: Doppler Frequency for PDSCH requirement in Uni-directional Scenario (if Uni-directional scenario introduced) 
Option 1.
Issue 1-1-4: UE capability
The issue is depended on the conclusion of Issue 1-1-2. Maybe we can discuss it later.


 
Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
Issue 1-2-3: BW

	Ericsson
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Option 2.
Option 1. 
We think both scheme 1a (single active TCI state) and 1b (two active TCI states) are applicable for both Scenario A and B. 
We understand some companies have concern on the time tracking after the TCI switch. However we should remember the active TCI switch is according to L1-RSRP reporting according to the RAN1 procedure and therefore we configure CSI-RS for CSI acquisition in FR1 DPS for this purpose. This means UE should have some knowledge on the next RRH before the active TCI switching. We tend to agree it may require some time for the adjustment, but it does not mean 1a is not feasible. 

Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
Option 1. 

Issue 1-2-3: BW
Option 2: We agree the performance difference between 100MHz and 200MHz is negligible. But we think CBW=100MHz is important because it is used in the commercial network. One option is to set 100MHz for some test cases and 200MHz for other test cases if RAN4 define two or more test cases. We don’t intend to exclude 200MHz.  

	CMCC
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Option 1. The difference between DPS transmission scheme 1a and 1b is the number of TCI state to track. Transmission scheme 1a targets for the scenario that only one TCI state is activated, which is mandatory for UE. Transmission scheme 1b targets for the scenario that more than one TCI states are activated, which is mandatory with capability signalling for UE. Due to the hard switch between adjacent RRH, interruption will be introduced in transmission scheme 1a. Compared with 1a, transmission scheme 1b could provide better performance. It is necessary to introduce test cases for both DPS 1a and 1b. And the applicability rule specified in Rel-16 NR HST can be considered to reduce the number of test cases UE need to pass.
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional scenario introduced)
Option 1. Same comment as in Issue 1-2-1.

	Samsung
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Based on the current Uni-directional RRH deployment discussion, as agreed in scenario A, 1 beam per UE panel, and only one active panel per UE can be used for Tx and Rx, FFS whether another panel can be used for beam search. For Uni-directional scenario, SSB from each RRHs has been transmitted with the same direction. In our view, another panel can be beneficial at the initial stage to assist UE to determine which panel will be used for receiver signal. After determining the panel for Rx, the Rx beam direction will be fixed. In that sense, scheme 1a with only tracking one active TCI state is feasible solution. 
Regarding with scenario B,  multiple SSB needed, different TRSs link can link to diverse SSB indexes, both scheme 1a and scheme 1b are feasible solutions.
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
For scheme 1a, it is feasible to define the PDSCH requirement with DPS scheme 1a in both bi-directional 
Regarding scheme1b, the baseline assumption is only one panel can be activated to receive the signal coming from one direction for Tx/Rx.
Issue 1-2-3: BW
Either option1 or option 2 is fine for us. We are ok the Ericsson’ proposal to define different CBW for different test cases if companies cannot achieve the consensus for one sets of CBW

	Intel
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
We agree to define requirements with both DPS Tx schemes for unidirectional deployment. However, we proposed to apply different scenarios for them as we discussed in issue 1-1-1. Therefore, we propose Option 3. However, we are fine to reach intermediate agreement as Option 1 and further discuss scenarios split as proposed in Option 3.
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
Both 1a and 1b can be configured in bidirectional deployments. However, there is no meaning to use 1b scheme. DPS 1b scheme supposes pre-tracking of link characteristics as TO/FO by the second active TCI state. It means that UE needs to periodically switch active panel and not only receive SSB from it but also receive TRS associated with the second TCI state. There can be two strategies: UE switches active panel for each SSB and TRS or UE switches active panel for SSB and wait until TRS associated with this SSB is not received. Both strategies lead to wasting of useful resources since PDSCH associated with the first TCI state cannot be received during the panel switching and active period of the second panel. Performance will degrade and pre-tracking of second TCI state cannot compensate it because it allows to safe quite limited number of slots during the TCI state switching.

	ZTE


	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Option 2. 
DPS scheme 1a for scenario-A should be agreed as the number of beam for scenario-A is reached to 1.
The number of beam for scenario-B is still under discussion, if 2 or more beams per RRH panel is supported, scheme 1b is applied otherwise scheme 1a is applied.
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
Option 1. 
Issue 1-2-3: BW
Option 1.
The CPE provides access for UEs within a train, so the 200MHz BW is preferred. Also as analyzed in our contribution(R4-2113197) 200MHz is mandatory in FR2.

	Qualcomm
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
DPS Scheme 1a/1b are both applicable in uni-directional deployment, and we support Option 1 reusing the applicability rule;
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
We share Intel's expectation of the UE behaviour in bidirectional deployment with scenario 1b.
In particular for the purposes of the requirement, if a bidirectional test for scenario 1b is introduced with the current assumptions on testing setup (single AoA) and the UE is configured with 2 TCI states tracking on contiguous RRHs, this will not reflect the actual deployment since the UE will not have to switch active panel in the test.
If there is an agreement to define bi-directional requirements, the introduction of requirements for scenario 1b should be further discussed;
Issue 1-2-3: BW
If there is interest in 200MHz, we are open to introducing requirements with both BWs;

	Huawei
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Option 1.
Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional introduced)
Option 1.
Issue 1-2-3: BW
We prefer Option 1. Typically, CPE is serving for all users in the train, it is reasonable to provide higher throughput than normal UE. So we prefer to use 200MHz for PDSCH tests under FR2 HST scenario.


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic #1
	Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
Candidate options:
· Option 1 (Huawei, ZTE):
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them
· Option 2 (Samsung): Define PDSCH requirement with following scenarios with test applicability rule as
· Scenario A: Uni-directional RRH deployment scenario
· Scenario B: Uni/Bi-directional RRH deployment scenario 
· Test applicability rule: if UE pass the test for scenario A with Uni-directional, it can skip the test for scenario B with Uni-directional
· Option 3 (Qualcomm):
· RAN4 to prioritize specify requirements for a selected number of deployment scenario
· RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
· RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging
· Option 4 (Intel)
· Do not define PDSCH requirements for Bi-directional deployment scenarios
· Option 5 (Ericsson)
· Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B
Recommendations for 2nd round:
· The following is  GTW (19th,Aug) agreement on deployment scenario discussion as
Agreement:
No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 
· Based on agreement, the tentative agreement is suggested as  
· No dedicated PDSCH requirement in Bi-directional for Scenario A
· Introduce PDSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed  
· Introduce PDSCH requirement in Uni-directional and Bi-directional for Scenario B
· Encourage companies to further discuss the test applicable rule if introduced
· FFS whether single test case cover both Uni-directional and Bi-directional 
· Test feasibility for Bi-directional deployment under performance test case
· Performance comparison among Uni-directional and Bi-directional deployment
· FFS on introduce UE capability to differentiate requirement for Bi/Uni-directional 

Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
Candidate options:
· Option 1 (QC): 5652Hz with 0.1ppm FOE error and 10% safety margin
· Option 2 (Huawei, Ericsson, CMCC, Intel, ZTE, Samsung): 9722Hz
· Option 3 (Samsung): Define two sets of PDSCH requirement with 9722Hz and 7000Hz
Recommendations for 2nd round:
· Encourage companies to further discuss whether to introduce two sets of requirement with UE capability or introduce one set requirement with 9722Hz Frequency offset with UE capability to differentiate the requirement for Bi/Uni-directional 

Issue 1-1-3: Doppler Frequency for PDSCH requirement in Ui-directional scenario (if Uni-directional scenario introduced)
Tentative agreements:
· Introduce PDSCH requirement with Doppler Frequency as 9722Hz in Uni-directional deployment scenario for Scenario A

Issue 1-1-4: UE capability
Candidate options:
· Option 1(Intel): If found to be needed, define UE capability to support operation in HST FR2 bidirectional deployments with higher than 250 km/h speed. Define corresponding performance requirements with up to UE capability
Recommendations for 2nd round:
· Encourage companies to further discuss the UE capability to differentiate requirement for Bi/Uni-directional if introduced




	
	Status summary 

	Sub-topic #1-2
	Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
Tentative agreements:
· Introduce DPS scheme 1a and scheme 1b for PDSCH requirement in Uni-directional scenarios if the feasibility of Uni-directional deployment is confirmed  

Candidate options:
· Option 1 (CMCC, Qualcomm, Huawei, Ericsson, Samsung): Both DPS scheme 1a and scheme 1b
· Set the same requirements, and apply same applicability rule as Rel-16 HST between DPS scheme 1a and 1b
· If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
· Option 2 (ZTE):
· DPS scheme 1a for scenario-A Uni-directional deployment.
· DPS scheme 1a for scenario B if number of beam is one beam per panel per RRH and if the beams from different RRH corresponding to the same TCI
· DPS scheme 1b for scenario B if number of beam is 2 or more beams per panel per RRH
· Option 3 (Intel, Samsung): DPS scheme 1a for scenario A and DPS scheme 1b for scenario B
Recommendations for 2nd round:
· Encourage companied to further discuss whether both schemes are defined in Uni-directional scenario for Scenario A and B or not
· If defined different DPS schemes for scenario A and scenario B, further discuss how to scenarios split for them, and test applicability rule are further discussed and introduced if needed

Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional scenario introduced)
Tentative agreements:
· Introduce DPS scheme 1a for PDSCH requirement in Bi-directional Scenario for Scenario A
· FFS on scheme 1b
Candidate options:
· Option 1(HW, Ericsson, CMCC, ZTE, QC): Both DPS scheme 1a and scheme 1b
· Option 2(Intel, Samsung): only DPS scheme 1a 
Recommendations for 2nd round:
· Encourage companied to further discuss the following aspect: 
· Test procedure or test feasibility  between DPS1a and DPS 1b in Bi-directional deployment scenario for Scenario A
· Pros and Cons between DPS 1a and DPS 1b in Bi-directional deployment scenario for Scenario A

Issue 1-2-3: BW
Candidate options:
· Option 1(Ericsson, Huawei, QC, ZTE, Intel, Samsung): 200MHz
· Option 2(Ericsson, QC, Samsung): 100MHz
· Option 3 (Ericsson, Samsung): Both 100MHz and 200MHz for different requirements
Recommendations for 2nd round:
· Based on Majority review, companies are encouraged to check option 1 can be compromised?
· Regarding option 3, encourage companies to further discuss how to set requirement for different BW. i.e.
· Option 1: 200MHz for Uni-directional scenario, 100MHz for Bi-directional
· Other options are not preclude




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Issue 1-1-1: PDSCH requirement for Uni/Bi-directional scenario in scenario A and B
· Proposals
· Option 1 (Huawei, ZTE):
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them
· Option 2 (Samsung): Define PDSCH requirement with following scenarios with test applicability rule as
· Scenario A: Uni-directional RRH deployment scenario
· Scenario B: Uni/Bi-directional RRH deployment scenario 
· Test applicability rule: if UE pass the test for scenario A with Uni-directional, it can skip the test for scenario B with Uni-directional
· Option 3 (Qualcomm):
· RAN4 to prioritize specify requirements for a selected number of deployment scenario
· RAN4 should prioritize defining PDSCH requirements for Unidirectional Scenario.
· RAN4 should define requirements for one deployment scenario only (Scenario A or Scenario B), choosing the scenario which is identified as more challenging
· Option 4 (Intel)
· Do not define PDSCH requirements for Bi-directional deployment scenarios
· Option 5 (Ericsson)
· Consider the output of FR2 HST deployment scenario discussion for the decision of PDSCH requirement for Uni/Bi-directional scenario in scenario A and/or scenario B
· Recommended WF
· No dedicated PDSCH requirement in Bi-directional for Scenario A
· Introduce PDSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed  
· Introduce PDSCH requirement in Uni-directional and Bi-directional for Scenario B
· Encourage companies to further discuss the test applicable rule if introduced
· FFS whether single test case cover both Uni-directional and Bi-directional 
· Test feasibility for Bi-directional deployment under performance test case
· Performance comparison among Uni-directional and Bi-directional deployment


	Company
	Comments

	XXX
	 

	Ericsson
	We are generally OK with the recommended way forward. We are fine to consider the UE demodulation requirements assuming the following scenarios:
•	Scenario A with Uni-directional deployment
•	Scenario B with Uni-directional deployment
•	Scenario B with Bi-directional deployment
However RAN4 need to discuss further whether we define the single test case covering both Uni- and Bi-directional in Scenario B maybe in the channel model discussion. So the actual number of test cases depend on the conclusion of channel model discussion for Scenario A/B.

	Huawei
	Generally, we are OK with the Recommended WF that is agreed in GTW.
For the BS declaration, we can clarify that if there is more than one case is defined, 	BS declaration  for applicable test cases is needed.
As per discussion in channel part, we prefer to use combined channel model to define one set of requirements to cover both schemes to verify the worst case for frequency and delay.
Also, we don’t see any test feasibility for Bi-directional deployment under performance test case. The purpose for the performance test case is to verify the properly implementation at the baseband. We can use only one panel during the test since the properly panel switching implementation has been verified by RRM part.
In addition, the real deployment should not be limited. The evaluation on performance comparison among Uni-directional and Bi-directional deployment can be included in TR.

	Qualcomm
	We are generically ok with the agreement from GTW.
We do not see the technical reason behind the proposal of defining one set of requirements for Uni and Bi-directional deployment, see comments for Option 1-1-2.

	Intel
	We are fine with recommended WF. Same time we do not see necessity for UE to pass all three test scenarios: A and B in unidirectional and B in bidirectional. Baseband processing does not depend on deployment scenario. As a possible option to reduce test efforts we can further discuss introduction of applicability rules or definition of a single test case. However, it is not clear for us what single test case means. Is it channel model that can cover doppler trajectory in both uni and bi-directional deployments? Some clarifications from proponent companies are needed.

	Ericsson
	We propose to change ‘Test feasibility for Bi-directional deployment under performance test case’ to ‘Discuss the test feasibility for Bi-directional deployment under the test case discussion’. 
 We are not sure the meaning of the last bullet ‘Performance comparison among Uni-directional and Bi-directional deployment’. We propose to remove it from PDSCH requirements.   

	Intel
	Wording revision is discussed for PUSCH requirements but in our understanding, there is no differentiations between PDSCH and PUSCH for this issue (only declaration approach is not applicable for UE). We should aligh wording for PUSCH and PDSCH



Recommended 
During the 2nd round discussion, companies further refine the wording based on GTW agreement. Regarding the sentence of “Companies can provide performance comparison among Uni-directional and Bi-directional deployments”, the motivation is to check whether the demodulation performance differs in practice for scenario B between uni- or bi- directional scenario and check the feasibility whether a single requirements/test case s can be made. Therefore, moderator suggest to keep this sentence.


Issue 1-1-2: Doppler Frequency for PDSCH requirement in Bi-directional Scenario (if Bi-directional scenario introduced)
· Proposals
· Option 1 (QC): 5652Hz with 0.1ppm FOE error and 10% safety margin
· Option 2 (Huawei, Ericsson, CMCC, Intel, ZTE, Samsung): 9722Hz
· Option 3 (Samsung): Define two sets of PDSCH requirement with 9722Hz and 7000Hz
· Recommended WF
· Encourage companies to further discuss whether to introduce two sets of requirement with UE capability or introduce one set requirement with 9722Hz Frequency offset with UE capability to differentiate the requirement for Bi/Uni-directional 

	Company
	Comments

	XXX
	 

	Ericsson
	We prefer to set the requirements with the maximum Doppler shift of 9722Hz regardless of Scenario A/B or Uni-/Bi-directional deployment. UE capability for Uni-/Bi-directional deployment should be discussed separately in 1-1-4.

	Huawei
	If we use one set of requirements to cover both schemes, it is reasonable to define the maximum Doppler 9722Hz to ensure UE speed of 350km/h.

	Qualcomm
	We do not see the technical reason behind the proposal of defining one set of requirements for the two different deployment scenarios, as they are targeting two different deployments and it is our view that they should be tested separately. 
The bidirectional and unidirectional tests also have different requirements on the UE capabilities, and we raised multiple times the issue that defining a test based on the proposed value of 9722 Hz as maximum doppler frequency for Bi-directional deployment exceed the frequency estimation range of TRS. 
Many companies have commented on the possibility of the UEs to cope with this impairment by combining SSB and TRS in their frequency offset tracking schemes, but it is also understood that this implementation is not to be considered included within the minimum requirement of the specifications. Even taking into consideration the fact that the implementation under discussion is for a CPE and not a simpler UE, it is our view that this does not allow demodulation testing to arbitrarily define the capabilities required for a baseline implementation.
We generally agree with the approach proposed in the recommended WF but we should further discuss how to introduce separate requirements for Uni- and Bi-directional based on UE capabilities, with larger and smaller Maximum Doppler Frequency if necessary.

	CMCC
	We prefer to use 9722Hz as the maximum doppler shift for Bi/Uni-directional considering the target velocity of 350km/h and the target carrier frequency of 30GHz.

	Intel
	We support option 2. As we discussed in our contribution SSB based FOE is a part of a minimum UE implementation. UE does not need to do continuous tracking by SSB, it should be based on TRS. But when UE switches TCI state (SSB beam) it has to synchronize to this new SSB and obtain new time/frequency synchronization because UE does not know whether this new SSB is transmitted from the same Tx point or from another one. Same time we are open to further discuss this problem. In this case the companies should provide their view on UE behavior when it switches Tx SSB beam ad how UE handle potential synchronization problems in normal conditions.

	Ericsson
	 We can remove ‘if Bi-directional scenario introduced’ based on the agreement so far.



Recommended:
During the 2nd round discussion, 4 companies think 9722Hz is feasible for Bi-directional scenario, which SSB based FOE is a part of a minimum UE implementation. One company think 9722Hz is exceed the frequency estimation range of TRS. And propose to introduce separate requirement for Uni and Bi-directional scenario based on UE capability is needed.
Moderator suggest to further discuss in the next meeting and clarify whether different UE behaviour is existed to handle the time/frequency synchronization, and whether it is need to introduce separate requirements for Uni- and Bi-directional based on UE capability with larger and smaller Maximum Doppler Frequency in the next meeting.

Issue 1-1-4: UE capability
· Proposals
· Option 1(Intel): If found to be needed, define UE capability to support operation in HST FR2 bidirectional deployments with higher than 250 km/h speed. Define corresponding performance requirements with up to UE capability
· Recommended WF
· Encourage companies to further discuss the UE capability to differentiate requirement for Bi/Uni-directional if introduced

	Company
	Comments

	XXX
	 

	Ericsson
	We don’t think RAN4 need new UE capability to differentiate Uni-/Bi-directional deployment. But we can also monitor the discussion in the RRM session. 

	Huawei
	We also think that it is not necessary to define new UE capability considering that the max Doppler frequency 9722 is within the UE processing capability and RAN4 already agreed that it is feasible to support 350km/h for FR2 HST based on Rel-15/16 NR design limitations for all UL/DL physical channels.

	Qualcomm
	We see the motivation to discuss a UE capability to differentiate Uni and Bidirectional requirements. As we also commented for issue 1-1-2, the feasibility of supporting a certain speed with the available physical channels should not imply that the CPE is required to implement processing which is not required by the spec. 
We should further discuss how to best differentiate the requirement and define the UE capability, including the option of defining two separate capabilities for Unidirectional and Bidirectional support.




Issue 1-2-1: DPS transmission schemes for Uni-directional scenario (if Uni-directional introduced)
· Proposals
· Option 1 (CMCC, Qualcomm, Huawei, Ericsson, Samsung): Both DPS scheme 1a and scheme 1b
· Set the same requirements, and apply same applicability rule as Rel-16 HST between DPS scheme 1a and 1b
· If a UE supports >1 TCI state, the UE should be tested for 2 active TCI states only and skip 1 active TCI state test. If the UE supports 1 TCI state, the UE should be tested for 1 active TCI state only and skip 2 active TCI states test.
· Option 2 (ZTE):
· DPS scheme 1a for scenario-A Uni-directional deployment.
· DPS scheme 1a for scenario B if number of beam is one beam per panel per RRH and if the beams from different RRH corresponding to the same TCI
· DPS scheme 1b for scenario B if number of beam is 2 or more beams per panel per RRH
· Option 3 (Intel, Samsung): DPS scheme 1a for scenario A and DPS scheme 1b for scenario B
· Recommended WF
· Introduce DPS scheme 1a and scheme 1b for PDSCH requirement in Uni-directional scenarios if the feasibility of Uni-directional deployment is confirmed  
· Encourage companied to further discuss whether both schemes are defined in Uni-directional scenario for Scenario A and B or not
· If defined different DPS schemes for scenario A and scenario B, further discuss how to scenarios split for them, and test applicability rule are further discussed and introduced if needed

	Company
	Comments

	XXX
	 

	Ericsson
	We prefer to follow the conclusion of 1-1-1. RAN4 should consider the UE demodulation requirements (both HST-DPS 1a/1b) assuming the following scenarios:
· Scenario A with Uni-directional deployment
· Scenario B with Uni-directional deployment

	Huawei
	Option 1. It will also dependent on Issue 1-1-1 discussion, and whether one set of requirements will be defined for both schemes.

	Qualcomm
	Agree with 1st proposal in the recommended WF.
2nd proposal depends on Issue 1-1-1.

	CMCC
	We prefer to introduce DPS scheme 1a and scheme 1b for PDSCH requirement in Uni-directional scenarios for both scenario A and scenario B, and the applicability rule as Rel-16 HST between DPS scheme 1a and 1b can be reused.

	Intel
	UE baseband processing does not depend on deployment geometry: scenario A or B or something else. In this case to not duplicate DPS requirements 1a and 1b for both agreed scenario A and B we support definition of DPS 1a for scenario A/B and DPS for 1b for another one.

	Ericsson
	We can remove ‘if Uni-directional scenario introduced’ based on the agreement so far. 





Issue 1-2-2: DPS transmission schemes for Bi-directional scenario (if Bi-directional scenario introduced)
· Proposals
· Option 1(HW, Ericsson, CMCC, ZTE, QC): Both DPS scheme 1a and scheme 1b
· Option 2(Intel, Samsung): only DPS scheme 1a 
· Recommended WF
· Introduce DPS scheme 1a for PDSCH requirement in Bi-directional Scenario for Scenario B
· FFS on scheme 1b
· Encourage companied to further discuss the following aspect: 
· Test procedure or test feasibility  between DPS1a and DPS 1b in Bi-directional deployment scenario for Scenario B
· Pros and Cons between DPS 1a and DPS 1b in Bi-directional deployment scenario for Scenario B

	Company
	Comments

	XXX
	 

	Ericsson
	We prefer to follow the conclusion of 1-1-1. RAN4 will consider the UE demodulation requirements (both HST-DPS 1a/1b) assuming Scenario B with Bi-directional deployment.
The test procedure depends on the conclusion on ‘FFS whether single test case cover both Uni-directional and Bi-directional’ in 1-1-1. This issue should be discussed in the channel model part.

	Huawei
	Option 1. Same as Issue 1-2-1.

	Qualcomm
	The applicability of scheme 1b for Bidirectional deployment should be further discussed. 
If in the test setup the UE will be able to track TCI states from RRHs in opposite directions, is this test meaningful with respect to real world deployment when considering the assumption on the use of the UE panels?

	CMCC
	We prefer to introduce DPS scheme 1a and scheme 1b for PDSCH requirement in bi-directional scenarios for scenario B, and the applicability rule as Rel-16 HST between DPS scheme 1a and 1b can be reused.

	Intel
	DPS scheme 1b is not a reasonable configuration for bidirectional deployment. The benefits of scheme 1b compared to scheme 1a is that it allows to make pre-tracking of the second TCI state before switching on it and as a result reduce TCI state switching on TRS periodicity value. Same time to make pre-tracking in bidirectional operation UE needs to activate second panel for each TRS associated with this TCI state. During this time PDSCH cannot be transmitted. This restriction eliminates all benefits of DPS 1b and moreover leads to worse performance than DPS 1a. Therefore, we do not support definition of requirements for scheme DPS 1b for bi-directional scenario. 

	Ericsson
	We can remove ‘if Uni-directional scenario introduced’ based on the agreement so far. 



Recommended 
During the 2nd round discussion, 3 companies prefers to define requirement for both DPS scheme 1a and scheme 2. 2 companies think the no benefit of scheme 1b compared with scheme 1a for Bi-directional, the applicability of scheme 1b should be further discussion. Moderator suggests to further analysis the pros and cons between two schemes, and related test procedure if any in the next meeting, to conclude whether DPS scheme 1b will be considered.


Issue 1-2-3: BW
· Proposals
· Option 1(Ericsson, Huawei, QC, ZTE, Intel, Samsung): 200MHz
· Option 2(Ericsson, QC, Samsung): 100MHz
· Option 3 (Ericsson, Samsung): Both 100MHz and 200MHz for different requirements
· Recommended WF
· Based on Majority review, companies are encouraged to check option 1 can be compromised?
· Regarding option 3, encourage companies to further discuss how to set requirement for different BW, i.e.
· Option 1: 200MHz for Uni-directional scenario, 100MHz for Bi-directional
· Other options are not preclude

	Company
	Comments

	XXX
	 

	Ericsson
	We are ok with the way in the recommended way forward.
We prefer to configure
•	CBW=100MHz for Scenario A with uni-directional deployment and 
•	CBW=200MHz for Scenario B with uni-/bi-directional deployment.

	Huawei
	We do not think that it is necessary to define requirements for both 100MHz and 200MHz CBW, definition requirements for the typical 200MHz is enough. 

	Qualcomm
	If companies expect 200MHz to be more typically used in deployment, we can define requirement for 200MHz CBW.

	Intel
	We support Option 1 -only 200MHz. No needs to define requirements for different CBWs. 

	Ericsson
	Our preference is ‘100MHz only’ or ‘100MHz and 200MHz’. We propose to keep open.

	Samsung
	Based on majority review, we suggest to define only one CBW requirement, considering there is no different from UE processing perspective. Meanwhile, if defined different CBWs for different requirement, we think there is no need to discuss whether a single test case can cover both Unidirectional and Bi-directional of scenario B




Tentative agreements:
During the 2nd round discussion, 5 companies prefer with 200MHz and 1 company prefer 100MHz only or 100MHz and 200MHz. Form UE processing perspective, there is no different with 100 MHz or 200MHz CBW. Regarding how to define different requirement for different scenarios, companies need to further discuss how to split them and the related test applicability to test if any. To sake the progress, moderator suggests to go with option1 based on majority view.
Topic #2: BS demodulation requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112042
	Samsung
	Proposal 2:  Define PUSCH with Uni-directional RRH deployment scenario only in scenario A. If both scenarios A and B are introduced, the test is performed based on BS manufacture declaration. If BS declared to support both scenario A and scenario B and BS can pass the test of Uni-directional for scenario A, it can skip the test of Uni-directional scenario for scenario B

	R4-2112044
	Samsung
	Observation 1:  The overhead of 1 DMRS +PT-RS (L=1, K=2) configuration is the smallest compared with other RS configuration schemes.
Observation 2: Similar performance can be achieved for both bi-directional and un-directional deployment scenario in scenario A.
Observation 3: Similar performance can be achieved for un-directional scenario in scenario A and B.
Observation 4: Better performance can be achieved for bi-directional scenario in scenario B.
Observation 5:  With 1 DMRS+PTRS (L=1, K=2) configuration, better performance can be achieved in terms of maximum throughput compared with other RS configurations.
Observation 6:  Similar performance can be achieved compared with 1 and 1+1 DMRS configurations, in terms of targeting SNR with 70% throughput
Observation 7:  Compared with scenario A, better performance can be achieved in terms of targeting SNR with 70% throughput.
Observation 8: Performance degradation with MCS17 can be observed, the achieved SNR is around 20dB for scenario A.
Proposal 1:  Define PUSCH demodulation requirement with only 1 DMRS + PT-RS (L=1, K=2) configuration
Proposal 2: 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) configuration can be considered for PUSCH requirement with test applicability rule based on BS manufacturer declaration.
Proposal 3:  50MHz and 200MHz CBW configurations can be considered for FR2 HST PUSCH requirement with test applicability rule.
Proposal 4:  Define one set of MCS for PUSCH requirement, MCS 16 can be regarded as starting point. If no OTA testability issue, MCS17 can be considered for UL timing adjustment requirement. Additional margin can be considered for performance requirement definition to allow different implementation if needed.
Proposal 5:  The length of data symbol with 10 can be considered for PUSCH requirements.

	R4-2112045
	Samsung
	Proposal 1: Align CBW for UL timing adjustment and PUSCH demodulation, define UL timing adjustment requirement with 200 MHz and 50MHz CBW for 120KHz SCS. Apply the test applicability rule defined in Rel-15 to reduce the test effort based on BS manufacture declaration.
Proposal 2:  Define UL timing adjustment requirement with the following RB allocation two UEs as
· Moving UE: 0~65 for 200MHz CBW, 0~15 for 50MHz CBW
· Stationary UE: 66-131 for 200 MHz CBW, 16~31 for 50 MHz CBW
Proposal 3: MCS for UL timing adjustment requirement, MCS 16 can be regarded as starting point.  If no OTA testability issue, MCS17 can be considered for UL timing adjustment requirement.
Proposal 4: Define UL timing adjustment requirement with 1 DMRS + PT-RS (L=1, K=2) configuration
Proposal 5: 1 DMRS+PTRS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) configuration can be considered for UL timing adjustment requirement with test applicability rule based on BS manufacturer declaration
Proposal 6:  Define UL timing adjustment requirement with SRS resource allocation as
· C_SRS = 33, B_SRS=0 for 132RB
· C_SRS = 9, B_SRS =0, for 32 RB
Proposal 7:  Define UL timing adjustment requirement with data length as 10
Observation 1:  The propagation delay from two neighbouring RRHs in Uni-directional scenario is larger than the CP length. 
Observation 2:  With larger TA command, the maximum adjustment can be up to 2us, which is still smaller than the maximum sudden change as 2.5us.
Proposal 8:  FFS to check the impact of UL timing adjustment requirement with large propagation delay as A=4.8us 

	R4-2112046
	Samsung
	Proposal 1:  Reuse Rel-15 FR2 timing offset configuration for PRACH, i.e, 0.8us.

	R4-2113134
	Intel
	Observation 1: Additional implementation margin should be too big to not preclude both pre and post FFT frequency offset compensation algorithms
Observation 2: Huge performance difference does not allow to define requirement that can cover both possible frequency offset compensation algorithms
Observation 3: 64QAM operation in HST FR2 scenario from certain MCS cannot be guaranteed in UL with post FFT frequency offset compensation.
Observation 4: Pre FFT FOC is a reasonable BS implementation in HST FR2 deployments.
Observation 5: No difference from PUSCH demodulation performance perspective for deployment scenario A and B
Observation 6: Performance difference between scenario with 0.8us TO and 2.38us TO is about 0.1 dB at 1% of miss detection rate.
Proposal 1: Consider only pre-FFT frequency offset compensation method for HST FR2 PUSCH requirements definition.
Proposal 2: Define HST FR2 PUSCH performance requirements with 64QAM – MCS 17 or higher
Proposal 3: Configure 2 additional DMRS symbols in HST FR2 PUSCH performance test cases.
Proposal 4: Consider 200 MHz and 50 MHz CBWs for UL HST FR2 requirements definition with test applicability rule that only one of them is tested.
Proposal 5: Consider PUSCH allocation length as 10 symbols for HST FR2 requirements definition.
Proposal 6: Do not define PUSCH requirements for Bidirectional deployment scenarios
Proposal 7: Define PUSCH requirements only for one Unidirectional deployment: A or B.
Proposal 8: Define HST FR2 PRACH requirements with 0.8us TO.

	R4-2113350
	Ericsson
	Proposal 1: Align the PRACH timing offset to the maximum expected distance of the UE from a BS considering scenario A and B and the Doffset agreed for the channel model (taking single largest value).

	R4-2113351
	Ericsson
	Observation 1: The performance difference is negligible for PUSCH configured with PT-RS + (1+0) DM-RS and PT-RS + (1+1) DM-RS symbols.
Proposal 1: Assume (1+0) DM-RS + PT-RS configuration for PUSCH demodulation requirement with single-tap channel model.
Proposal 2: Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B
Proposal 3: Configure 100 MHz CBW for PUSCH demodulation requirements
Proposal 4: Configure 10 PUSCH symbols for FR2 HST demodulation requirements.
Proposal 5: Configure highest MCS that remains below 20 dB SNR (>=MCS 17, e.g. MCS20) for PUSCH demodulation.

	R4-2113354
	Ericsson
	Simulation results

	R4-2113797
	Huawei, HiSilicon
	Observation 1: There is negligible performance difference between DMRS 1+1 and DMRS 1+1+1
Observation 2: There is about 1.2dB performance degradation between DMRS 1 and the others due to large residual frequency offset using PTRS only for frequency offset estimation.
Proposal 1: Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them. Manufacture declaration can be used and the case will be tested only when BS vender declares to support it.
Proposal 2: Use 1+1+1 DMRS+PTRS (L=1, K=2) for HST FR2 PUSCH requirements definition
Proposal 3: If companies have strong concern about DMRS 1+1, create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Proposal 4: Use 200MHz for PUSCH tests under FR2 HST scenario.
Proposal 5: Use MCS 16 for HST FR2 PUSCH requirements definition.
Proposal 6: Use 10 symbols for PUSCH tests under FR2 HST scenario.

	R4-2113798
	Huawei, HiSilicon
	Proposal 1: Use 200MHz for PUSCH with UL timing adjustment tests under FR2 HST scenario.
Proposal 2: Align CBW for UL timing adjustment and PUSCH demodulation
· Moving UE: 0~32 for 100 MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
Proposal 3: Use 1+1+1 DMRS+PTRS (L=1, K=2) for HST FR2 PUSCH requirements definition.
Proposal 4: If companies have strong concern about DMRS 1+1, create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Proposal 5: Use 10 symbols for PUSCH with UL timing adjustment tests under FR2 HST scenario.
Proposal 6: Use MCS 16 for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario.
Proposal 7: Use C_SRS=33, B_SRS=0 for 132RB with 200MHz CBW for HST FR2 PUSCH with UL timing adjustment tests under FR2 HST scenario
Proposal 8: Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition.

	R4-2113799
	Huawei, HiSilicon
	Proposal 1: Reuse Rel-15 FR2 timing offset configuration for PRACH, i.e., 0.8us.

	R4-2114557
	Nokia
	On test preamble configuration:
Observation 1: Ncs =0 is a fail-safe choice for PRACH format C2 requirements in HST FR2 deployments
Proposal 1: Use Ncs =0 in PRACH requirements for HST FR2 scenarios.
On timing offset configuration:
Observation 2: The maximum time offset of the received PRACH preamble can be up to roundtrip from RRH to the CPE and equals 4.6us. This value is within the maximum timing offset of 8.3us that can be tolerated with current PRACH setting (C2 format, Ncs=0, 120kHz SCS)
Proposal 2: Configure the maximum timing offset (i.e. the end of the tested range) in HST FR2 testing setup equal to 4.6us.
Proposal 3: Set the timing offset start value for PRACH preamble to 0.
Proposal 4: Increase timing offset in PRACH HST FR2 test within the loop by adding in each steps a value of 0.46us until the end of the tested range.
On time error tolerance:
Observation 3: The time error tolerance of 0.07us proposed for HST FR2 PRACH testing agrees with former PRACH configuration considerations.

	R4-2114558
	Nokia
	On test scope:
Observation 1: Uni-directional setting is the default one in HST FR2 deployments
Proposal 1: RAN4 to introduce BS demodulation requirements for uni-directional setting and require their mandatory testing
Observation 2: The support of bi-directional setting in HST FR2 scenarios, especially in Scenario-B, is still under discussion in RAN4.
Proposal 2: If bi-directional setting in HST FR2 scenario is agreed to be supported, RAN4 to define corresponding BS demodulation requirements, but test them based on manufacture declaration.
Observation 3: We do not see much value in defining requirements for multiple scenarios if PUSCH performance in those is very close.
Proposal 3: If no meaningful difference in PUSCH performance is observed between the scenarios, RAN4 to introduce HST FR2 BS requirements and define tests only based on Scenario-A.
On RS configuration:
Observation 4: Due to mapping type B agreed for HST FR2 PUSCH testing, channel information get outdated for the symbols at the end of the slot.
Observation 5: PUSCH demodulation performance is higher when at least one additional DM-RS symbol per slot is transmitted even in HST single-tap propagation conditions.
Proposal 4: RAN4 to define at least one additional DM-RS per slot in PUSCH requirements with mapping type B for HST FR2 scenario.
On CBW:
Observation 6: If requirements for minimal FR2 CBW, i.e., 50MHz, are not introduced it is not clear how devices supporting only such CBW will be tested.
Proposal 5: RAN4 to define PUSCH requirements for 50MHz minimum CBW.
Observation 7: Defining requirements for 50MHz CBW is not practical.
There is already existing applicability rule for different channel bandwidth defined for BS testing. It can be reused directly for the HST FR2.
Proposal 6: RAN4 to define PUSCH requirements at least for 100MHz CBW.
On MCS:
Proposal 7: RAN4 to define HST FR2 PUSCH requirements both for MCS16 and MCS20.
Proposal 8: RAN4 to consider manufacture declaration for MCS20 in HST FR2 PUSCH requirements.
Proposal 9: RAN4 to discuss if phase noise model shall be taken into account in HST FR2 PUSCH demodulation requirements, especially for MCS20.
On length of data symbol:
Observation 8: There is no meaningful performance difference between data length of 9 and 10.If data allocation length kept to be 10 and 2 DM-RS are used, then already existing FR2 FRCs can be re-used for MCS16 (G-FR2-A4-13 for 50 MHZ CBW, G-FR2-A4-14 for 100 MHZ CBW) and MCS20 (G-FR2-A5-8 for 50 MHZ CBW, G-FR2-A5-9 for 100 MHZ CBW).
Proposal 10: Use length of data symbol equal to 10 in PUSCH requirements.
On the type of PUSCH requirements:
Proposal 11: RAN 4 to use only 70% fraction of maximum throughput as a minimum required throughput for a given SINR for HST FR2 PUSCH requirements.

	R4-2114560
	Nokia
	In general, on UL timing adjustment requiremetns:
Observation 1: The scenario assumed by the UL timing adjustment requirements when moving and stationary CPEs are connected to the same cell are not very typical in HST FR2 deployments.
Proposal 1: RAN4 to limit the scope of UL timing adjustment requirements as much as possible and minimize the number of tests
Proposal 2: RAN4 to define at least one additional DM-RS per slot in UL timing adjustment requirements in HST FR2 scenario.
Observation 2: There is an applicability ruler introduced in TS 38.141-1/2 for PUSCH requirements that the tests shall be done only for the widest supported channel bandwidth.
Proposal 3: RAN4 either to confirm that the exiting PUSCH applicability rule for different channel bandwidth is also true for UL timing adjustment requirements or define an new applicability:
“For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it.
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.”
Proposal 4: RAN4 to define UL timing adjustment requirements at least for 50MHz and 100MHz CBW
Observation 3: UL timing adjustment requirement for HST FR1 are defined only 16QAM.
Proposal 5: RAN4 to define HST FR2 UL timing requirements only for MCS16
Proposal 6: RAN4 to define HST FR2 UL timing requirements for the 10-symbol PUSCH allocation length
On PUSCH resource allocation:
Proposal 7: In general, the following PUSCH resource allocations between stationary and mobile UE can be considered:
· 50MHz CBW: 16 RBs for each UE; Moving UE RBs: 0~15; Stationary UE RBs: 16~31.
· 100MHz CBW: 32 RBs for each UE; Moving UE RBs: 0~31; Stationary UE RBs: 32~64.
· 200MHz CBW: 66 RBs for each UE; Moving UE RBs: 0~65; Stationary UE RBs: 66~131.
Proposal 8: Define PUSCH resource allocation configurations only for the CBWs that are agreed to be included into performance requirements (i.e., align CBW for UL timing adjustment and PUSCH demodulation).
On SRS bandwidth configuration:
Observation 4: CSRS defines the range of RBs for SRS transition and should be selected in such a way that the whole CBW equally split between stationary and moving UE is covered by SRS.
On SRS bandwidth configuration:
Proposal 9: The following correspondence between CBW and CSRS parameter should be used depending on the agreed CBWs to be included in the requirements:
· 50MHz CBW (32 RBs) - CSRS=9 (32 RBs)
· 100MHz CBW (66 RBs) - CSRS=17 (64 RBs)
· 200MHz CBW (132 RBs) - CSRS=33 (132 RBs)
Proposal 10: Keep HST FR1 agreement that transmission of SRS in UL timing requirements is optional.
On test parameters for timing offset:
Proposal 11: The parameters for UL timing adjustment: A = 1.25 s, Δω = 1.04 s-1 correspond to 120kHz SCS and shall be used for HST FR2 requirements.
Proposal 12: The timing offset model Δt-(TA-31) x16*8Tc shall be used in HST FR2 UL timing adjustment requirements.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Last RAN4 meeting agreements in the WF R4-2108637
List of open issues
· Sub-Topic 2-1: General
· Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B
· Sub-Topic 2-2: PUSCH requirement 
· Issue 2-2-1: RS configuration
· Issue 2-2-2: MCS
· Issue 2-2-3: CBW
· Issue 2-2-4: Frequency offset compensation implementation
· Issue 2-2-5: Length of PUSCH data symbol
· Issue 2-2-6: Phase noise model
· Issue 2-2-7: Test metric for PUSCH requirement
· Sub-Topic 2-3: UL timing adjustment requirement 
· Issue 2-3-1: Scope of UL timing adjustment requirements
· Issue 2-3-2: CBW
· Issue 2-3-3: PUSCH resource allocation 
· Issue 2-3-4: SRS resource allocation
· Issue 2-3-5: Test applicability rule with different CBWs
· Issue 2-3-6: RS configuration
· Issue 2-3-7: Test Parameters for timing offset
· Issue 2-3-8: Timing different between moving UE and stationary UE
· Issue 2-3-9: SRS transmission
· Issue 2-3-10: MCS
· Issue 2-3-11: Length of PUSCH data
· Sub-Topic 2-4: PRACH requirement 
· Issue 2-4-1: Test Preamble configuration
· Issue 2-4-2: Timing offset configuration 
· Issue 2-4-3: Test error tolerance 

Sub-topic 2-1 General
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B
· Observations
· Observation 1 (Nokia)
· Uni- directional setting is the default one in HST FR2 deployments
· The support of bi-directional setting in HST FR2 scenarios, especially in Scenario-B, is still under discussion in RAN4
· We do not see much value in defining requirements for multiple scenarios if PUSCH performance in those is very close.
· Observation 2 (Samsung)
· Similar performance can be achieved for both bi-directional and un-directional deployment scenario in scenario A.
· Similar performance can be achieved for un-directional scenario in scenario A and B
· Better performance can be achieved for bi-directional scenario in scenario B.
· Observation 3 (Intel)
· No difference from PUSCH demodulation performance perspective for deployment scenario A and B
· Proposals
· Option 1 (Nokia)
· RAN4 to introduce BS demodulation requirements for Uni-directional setting and require their mandatory testing
· If Bi-directional setting in HST FR2 scenario is agreed to be supported, RAN4 to define corresponding BS demodulation requirements, but test them based on manufacture declaration
· If no meaningful difference in PUSCH performance is observed between the scenarios, RAN4 to introduce HST FR2 BS requirements and define tests only based on Scenario-A.
· Option 2 (Samsung)
· Define PUSCH with Uni-directional RRH deployment scenario only in scenario A. If both scenarios A and B are introduced, the test is performed based on BS manufacture declaration. If BS declared to support both scenario A and scenario B and BS can pass the test of Uni-directional for scenario A, it can skip the test of Uni-directional scenario for scenario B 
· Option 3 (Ericsson)
· Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B
· Option 4 (Intel)
· Do not defined PUSCH requirements for Bi-directional deployment scenarios
· Define PUSCH requirements only for one Uni-directional deployment: A or B.
· Option 5 (Huawei)
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them. Manufacture declaration can be used and the case will be tested only when BS vender declares to support it
· Recommended WF
· Encourage feedback from companies, considering the output of FR2 HST deployment scenario discussion

Sub-topic 2-2 PUSCH requirement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: RS configuration
· Observations
· Observation 1 (Samsung):
· The overhead of 1 DMRS +PT-RS (L=1, K=2) configuration is the smallest compared with other RS configuration schemes
· With 1 DMRS+PTRS (L=1, K=2) configuration, better performance can be achieved in terms of maximum throughput compared with other RS configurations.
· Similar performance can be achieved compared with 1 and 1+1 DMRS configurations, in terms of targeting SNR with 70% throughput
· Observation 2 (Huawei):
· There is about 1.2dB performance degradation between DMRS 1 and the others due to large residual frequency offset using PTRS only for frequency offset estimation
· Observation 3 (Ericsson):
· The performance difference is negligible for PUSCH configured with PT-RS + (1+0) DM-RS and PT-RS + (1+1) DM-RS symbols.
· Observation 4 (Nokia):
· Due to mapping type B agreed for HST FR2 PUSCH testing, channel information get outdated for the symbols at the end of the slot
· PUSCH demodulation performance is higher when at least one additional DM-RS symbol per slot is transmitted even in HST single-tap propagation conditions.
· Proposals
· Option 1: Only 1 DMRS+PT-RS (L=1, K=2) (Ericsson, Samsung)
· Option 1a: 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration (Samsung)
· Option 2: 2 DMRS +PT-RS (L=1,K=2) (Nokia)
· Option 3: 3 DMRS +PT-RS (L=1,K=2) (Intel, Huawei)
· Option 3a: 2 DMRS and 3 DMRS with test applicability rule that only one DMRS configuration shall be tested by BS manufacturer declaration (Huawei)
· Recommended WF
· Minor performance difference was observed with different RS configuration from some companies contributions
· In Rel-15 FR2, both 1 DMRS and 2 DMRS configuration were introduced for PUSCH requirement with test applicability rule defined as
· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.
· Encourage companies to check whether option 1a is acceptable?

Issue 2-2-2: MCS
· Observations
· Observation 1 (Samsung):
· Performance degradation with MCS17 can be observed, the achieved SNR is around 20dB for scenario A.
Table 1: Scenario A with Bi-directional deployment scenario (Ds=700m, Dmin=10m)
	Test Case
	Tx/Rx
	SCS&BW
	Symbol length
	MCS

	DMRS configuration
	SNR@70 of TP

	Case 1
	1T2R
	120KHz,100MHz
	9
	16
	1+0
	15.0

	Case2
	1T2R
	120KHz,100MHz
	9
	16
	1+1 (0,6)
	14.6

	Case3
	1T2R
	120KHz,100MHz
	9
	17
	1+0
	19.7

	Case4
	1T2R
	120KHz,100MHz
	9
	17
	1+1 (0,6)
	18.7



Table 2:  Scenario B with Bi-directional deployment scenario (Ds=700m, Dmin=150m)
	Test Case
	Tx/Rx
	SCS&BW
	Symbol length
	MCS

	DMRS configuration
	SNR@70 of TP

	Case 1
	1T2R
	120KHz,100MHz
	9
	16
	1+0
	9.7

	Case2
	1T2R
	120KHz,100MHz
	9
	16
	1+1 (0,6)
	9.5

	Case3
	1T2R
	120KHz,100MHz
	9
	17
	1+0
	10.8

	Case4
	1T2R
	120KHz,100MHz
	9
	17
	1+1 (0,6)
	10.6



· Observation 2 (Intel):
· Additional implementation margin should be too big to not preclude both pre and post FFT frequency offset compensation algorithms
· 64QAM operation in HST FR2 scenario from certain MCS cannot be guaranteed in UL with post FFT frequency offset compensation.

	
	1 DMRS
	1+1 DMRS
	1+1+1 DMRS

	
	MCS 16
	MCS 17
	MCS 16
	MCS 17
	MCS 16
	MCS 17

	pre FFT
	10.4
	10.8
	8.8
	10.6
	8.8
	9.9

	post FFT
	18.7
	30.3
	17.3
	20.4
	16.9
	19.3

	difference, dB
	8.3
	19.5
	8.5
	9.8
	8.1
	9.4



· Observation 3 (Huawei):

	Case number
	CBW(MHz)
	MCS
	ld
	SNR (dB)

	1
	50
	16
	9
	7.77

	2
	50
	16
	10
	7.87

	3
	50
	17
	9
	8.65

	4
	50
	17
	10
	8.70

	5
	100
	16
	9
	8.08

	6
	100
	16
	10
	8.03

	7
	100
	17
	9
	8.94

	8
	100
	17
	10
	8.69

	9
	200
	16
	9
	8.07

	10
	200
	16
	10
	8.10

	11
	200
	17
	9
	8.96

	12
	200
	17
	10
	8.98




· Observation 4 (Nokia): MCS 16 with 100MHz

	Propagation conditions
	DM-RS positions
	SINR at 30% max Tput, dB
	SINR at 70% max Tput, dB

	Scenario-A, uni-directional, Ds_offset=0
	[0]
	-0,45
	7,49

	Scenario-A, uni-directional, Ds_offset=0
	[0 8]
	-0,63
	6,86

	Scenario-A, uni-directional, Ds_offset=0
	[0 4 8]
	-0,66
	6,79

	Scenario-B, uni-directional, Ds_offset=200
	[0]
	-0,56
	7,41

	Scenario-B, uni-directional, Ds_offset=200
	[0 8]
	-0,67
	6,83

	Scenario-B, uni-directional, Ds_offset=200
	[0 4 8]
	-0,68
	6,77

	Scenario-B, bi-directional, Option 2(e)
	[0]
	-0,32
	7,36

	Scenario-B, bi-directional, Option 2(e)
	[0 8]
	-0,66
	6,73

	Scenario-B, bi-directional, Option 2(e)
	[0 4 8]
	-0,67
	6,64



· Proposals
· Option 1: MCS 16 (Huawei, Samsung)
· Option 2: MCS 16 and MCS 20 (Nokia)
· RAN4 to consider manufacture declaration  for MCS20 in HST FR2 PUSCH requirement
· Option 3: Configure highest MCS that remains below 20 dB SNR (>=MCS 17, e.g. MCS20) for PUSCH demodulation (Ericsson, Intel)
· Recommended WF
· Encourage feedback from companies



Issue 2-2-3: Frequency offset compensation implementation 
· Observations
· Observation 1(Intel):
· Additional implementation margin should be too big to not preclude both pre and post FFT frequency offset compensation algorithms
· Huge performance difference does not allow to define requirement that can cover both possible frequency offset compensation algorithms
· 64QAM operation in HST FR2 scenario from certain MCS cannot be guaranteed in UL with post FFT frequency offset compensation.
· Pre FFT FOC is a reasonable BS implementation in HST FR2 deployments.
· Proposals
· Option 1: Consider only pre-FFT frequency offset compensation method for FR2 PUSCH requirement (Intel)
· Recommended WF
· Encourage feedback from companies

Issue 2-2-4: CBW
· Observations
· Observation 1 (Nokia):
· If requirements for minimal FR2 CBW, i.e., 50MHz, are not introduced it is not clear how devices supporting only such CBW will be tested.
· Defining requirements for 50MHz CBW is not practical. There is already existing applicability rule for different channel bandwidth defined for BS testing. It can be reused directly for the HST FR2.
· Proposals
· Option 1: Both 200MHz and 50MHz CBWs with test applicability rule that only one of them is tested (Intel, Samsung)
· Option 2: 200MHz (Huawei)
· Option 3: 100MHz (Ericsson)
· Option 4: 100MHz and 50MHz (Nokia)
· Recommended WF
· In Rel-15 FR2, different CBW requirements were introduced for PUSCH requirement with test applicability rule defined as 
· For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
· Encourage companies to check whether option 1 is acceptable?

Issue 2-2-5: Length of PUSCH data symbol
· Observations
· Observation 1(Nokia): 
· There is no meaningful performance difference between data length of 9 and 10.If data allocation length kept to be 10 and 2 DM-RS are used, then already existing FR2 FRCs can be re-used for MCS16 (G-FR2-A4-13 for 50 MHZ CBW, G-FR2-A4-14 for 100 MHZ CBW) and MCS20 (G-FR2-A5-8 for 50 MHZ CBW, G-FR2-A5-9 for 100 MHZ CBW). 
· Proposals
· Option 1: 10 (Samsung, Intel, Ericsson, Huawei, Nokia)
· Recommended WF
· Encourage companies to check whether option 1 is acceptable?

Issue 2-2-6: Phase noise model
· Proposals
· Option 1: FFS to take into account phase noise model in HST FR2 PUSCH demodulation requirement, especially for MCS20 (Nokia)
· Recommended WF
· Encourage feedback from companies

Issue 2-2-7: Test metric for PUSCH requirement
· Proposals
· Option 1: Use only 70% fraction of maximum TP for a given SINR (Nokia)
· Recommended WF
· Encourage companies to check whether option 1 is acceptable?

Sub-topic 2-3 UL timing ajustment requirement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Scope of UL timing adjustment requirements
· Observations
· Observation 1 (Nokia): 
· The scenario assumed by the UL timing adjustment requirements when moving and stationary CPEs are connected to the same cell are not very typical in HST FR2 deployments.
· Proposals
· Option 1: RAN4 to limit the scope of UL timing adjustment requirements as much as possible and minimize the number of tests (Nokia)
· Recommended WF
· Encourage feedback from companies

Issue 2-3-2: CBW
· Observations
· Observation 1 (Nokia): 
· There is an applicability ruler introduced in TS 38.141-1/2 for PUSCH requirements that the tests shall be done only for the widest supported channel bandwidth.
· Proposals
· Option 1: Align CBW for UL timing adjustment and PUSCH demodulation as 200MHz (Huawei)
· Option 2: at least for 50MHz and 100MHz CBW (Nokia)
· Option 3: 200MHz and 50MHz with test applicability rule that only one of them is tested (Intel, Samsung)
· Option 4: 100MHz (Ericsson)
· Recommended WF
· In Rel-15 FR2, different CBW requirements were introduced for PUSCH requirement with test applicability rule defined as 
· For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
· Encourage companies to check whether option3 is acceptable?

Issue 2-3-3: PUSCH resource allocation 
· Proposals
· Option 1 (Huawei)
· Moving UE: 0~32 for 100MHz CBW
· Stationary UE: 33~65 for 100MHz CBW
· Option 2: Define PUSCH resource allocation configuration only for the CBWs that are agreed to be included into performance requirement, align CBW for UL timing and PUSCH demodulation
· 50MHz CBW: 16RBs for each UE; Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· 100MHz CBW: 32RBs for each UE; Moving UE RBs: 0~31; Stationary UE RBs: 32~64
· 200MHz CBW: 66RBs for each UE; Moving UE RBs: 0~65; Stationary UE RBs: 66~131
· Option 3 (Intel):
· 50MHz CBW: 16RBs for each UE; Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· 200MHz CBW: 66RBs for each UE; Moving UE RBs: 0~65; Stationary UE RBs: 66~131
· Option 4 (Huawei):
· 50MHz CBW: 16RBs for each UE; Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· Recommended WF
· Pending on the issue 2-3-2

Issue 2-3-5: SRS resource allocation
· Observations
· Observation 1: CSRS defines the range of RBs for SRS transition and should be selected in such a way that the whole CBW equally split between stationary and moving UE is covered by SRS (Nokia)
· Proposals
· Option 1:  The following correspondence between CBW and C_SRS parameter should be used depending on the agreed CBWs to be included in the requirements (Nokia)
· 50MHz CBW (32RBs)~C_SRS=9 (32RBs)
· 100MHz CBW (66RBs)~C_SRS=17 (64RBs)
· 200MHz CBW (132RBs)~C_SRS =33 (132RBs)
· Option 2 (Huawei):
· 200MHz CBW (132RBs)~C_SRS=33, B_SRS=0
· Option 3 (Samsung, Intel): Define test applicability rule that only one of them is testes
· 200MHz CBW (132RBs)~C_SRS=33(132RBs), B_SRS=0
· 50MHz CBW (32RBs)~ C_SRS =9 (32RBs)
· Option 4 (Ericsson): 
· 100MHz CBW~ C_SRS =17 (64RBs)
· Recommended WF
· Pending on issue 2-3-2

Issue 2-3-4: Test applicability rule with different CBWs
· Observations
· Observation 1(Nokia): 
· There is an applicability ruler introduced in TS 38.141-1/2 for PUSCH requirements that the tests shall be done only for the widest supported channel bandwidth.
· Proposals
· Option 1: RAN4 either to confirm that the exiting PUSCH applicability rule for different channel bandwidth is also true for UL timing adjustment requirements or define an new applicability
· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
· Recommended WF
· Encourage feedback from companies


Issue 2-3-6: RS configuration
· Proposals
· Option 1: 1 DRMS+ PT-RS (L=1, K=2) (Samsung, Ericsson)
· Option 2: 2 DMRS+ PT-RS (L=1, K=2) (Nokia)
· Option 3: 3 DMRS+ PT-RS (L=1, K=2) (Huawei, Intel)
· Option 3a: if companies have strong concern about DMRS 1+1, create applicability rule that only one DMRS configuration shall be tested by manufacture declaration (Huawei)
· Option 4: Both 1DMRS and 2DMRS with test applicability rule based on BS manufacturer declaration (Samsung) 
· Recommended WF
· In Rel-15 FR2, both 1 DMRS and 2 DMRS configuration were introduced for PUSCH requirement with test applicability rule defined as
· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1.
· Encourage companies to check whether both 1 DMRS and 2 DMRS configuration with test applicability rule based on BS manufacturer declaration? 

Issue 2-3-7: Test Parameters for timing offset
· Observations
· Observation 1 (Samsung):
· The propagation delay from two neighbouring RRHs in Uni-directional scenario is larger than the CP length
· With lager TA command, the maximum adjustment can be up to 2us, which is still smaller than the maximum sudden change as 2.5us
· Proposals
· Option 1: Use A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 requirements (Nokia)
· Option 2: FFS to check the impact of UL timing adjustment requirement with large propagation delay as A =4.8us (Samsung)
· Option 3: Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition (Huawei)
· Recommended WF
· Encourage feedback from companies, considering on the output from deployment scenario discussion

Issue 2-3-8: Timing different between moving UE and stationary UE
· Proposals
· Option 1: Δt-(TA-31)x16*8Tc (Nokia, Huawei, Samsung, Ericsson, Intel)
· Recommended WF
· Encourage feedback from companies, considering on the output from deployment scenario discussion

Issue 2-3-9: SRS transmission 
· Proposals
· Option 1: The transmission of SRS in UL timing requirements is optional (Nokia)
· Recommended WF
· Encourage companies to check whether option 1 is acceptable?

Issue 2-3-10: MCS
· Observations
· Observation 1: UL timing adjustment requirement for HST FR1 are defined only 16QAM (Nokia,)
· Proposals
· Option 1: only with MCS16 (Nokia, Huawei, Samsung, Ericsson, Intel)
· Option 2: MCS 17 (Ericsson)
· Recommended WF
· Encourage feedback from companies

Issue 2-3-11: Length of PUSCH data 
· Proposals
· Option 1: 10 (Nokia, Samsung, Ericsson, Huawei)
· Recommended WF
· Encourage companies to check whether option 1 is acceptable?

Sub-topic 2-4 PRACH requirement
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: Test preamble configuration    
· Observations
· Observation 1: Ncs= 0 is a fail-safe choice for PRACH format C2 requirements in HST FR2 deployments (Nokia, Samsung, Ericsson, Intel, Huawei)
· Proposals
· Option 1: Use Ncs= 0 in PRACH requirements for HST FR2 scenarios (Nokia)
· Recommended WF
· Following the agreement in the last meeting, i.e., Ncs= 0.

Issue 2-4-2: Timing offset configuration  
· Observations
· Observation 1 (Nokia): 
· The maximum time offset of the received PRACH preamble can be up to roundtrip from RRH to the CPE and equals 4.6us. This value is within the maximum timing offset of 8.3us that can be tolerated with current PRACH setting (C2 format, Ncs=0, 120kHz SCS)
· Observation 2 (Intel):
· Performance difference between scenarios with 0.8us TO and 2.38us TO is about 0.1 dB at 1% of miss detection rate.
· Proposals
· Option 1: Reuse Rel-15 FR2 timing offset configuration for PRACH, i.e., 0.8us (Huawei, Samsung, Intel, Ericsson)
· Value of timing offset start: 0
· Step of timing offset increasing: 0.1us
· Option 2: Align the PRACH timing offset to the maximum expected distance of the UE from a BS considering scenario A and scenario B and the Ds_offset agreed for the channel model (taking single largest value) (Ericsson)
· Option 3: Configure the maximum timing offset (i.e. the end of the tested range) in HST FR2 testing setup equal to 4.6us (Nokia)
· Value of timing offset start: 0
· Step of timing offset increasing: 0.46us
· Note:
· Scenario A (Ds=700m, Dmin=10m), cell radius = 700m
· Scenario B (Ds=700m, Dmin=150m), cell radius =716m
· Recommended WF
· 2 companies provided simulation results to show PRACH requirement with different timing offset. Minor different was observed.
· Huawei: 
	Case number
	Timing offset
	SNR (dB)

	1
	[0,0.1...0.8]
	-12.48

	2
	[0,0.1...2.4]
	-12.14



· Intel:
[image: ]
· The motivation of 0.8us selected is to simply the test setup, a unified timing offset scheme for all preamble formats (A1,A2,A3, B4, C0 and C2) was defined, where format A1 with 120KHz SCS has the smallest timing offset (due to the short CP length as 0.88us), which is smaller than the maximum timing offset for format C2.

	Scenario
	Cell radius (m)
	Maximum timing offset (us)
	Coverage of format C2
	Maximum timing offset for C2 (us)

	Scenario A (Ds =700m, Dmin =10m)
	700
	2.33
	1.15km
	3.84

	Scenario B (Ds=700m, Dmin=150m)
	716
	2.39
	1.15km
	3.84



· Encourage companies to check whether 0.8us is acceptable?

Issue 2-4-3: Time error tolerance    
· Proposals
· Option 1: 0.07us for AWGN (Nokia, Inter, Samsung, Ericsson, Huawei)
· Recommended WF
· Following the agreement in the last meeting, i.e.,  0.07us for AWGN

Companies views’ collection for 1st round 
Open issues 

Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenario A and scenario B 

	Ericsson
	Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenario A and scenario B 
Ericsson: Regarding the uni-directional and bi-directional, we do not generally see gains for bi-directional. Also, there are some questions how the OTA test setup should look (see our comments on channel model in the scenarios thread). If the bi-directional is modelled with only 1 panel active then it is quite similar to uni.directional and from a demodulation perspective then we could make one requirement and state that if it is passed then the BS baseband can do either uni- or bi-directional.
Regarding scenario A and scenario B, the requirement is almost the same and we think that the BB tracking algorithms will anyhow be the same. We think it is possible to make one requirement and state that a BS passing the requirement can operate in either scenario. We think that making separate requirements could cause fragmentation and confusion because real deployments will not be exactly like either scenario A or scenario B. Suppose for example there is a deployment for which the different basestations vary from 20m to 150m from the trackside in different places and the inter-BS distance varies from 500 to 800m. Should scenario A or scenario B BS be used?  It would be more clear to have one requirement demonstrating that the BS is suitable for FR2 HST in all scenarios.

	Samsung
	Based on the agreement in the last meeting, there is no signification throughout improvement for Bi-directional compared with Uni-directional in scenario A. Scenario A with Uni-directional deployment is agreeable among companies. Therefore, it is necessary to define PUSCH  requirement for this scenario
Regarding scenario B with Bi and Uni-directional deployment, there is no conclusion yet whether to cover both scenarios
From demod perspective, the Bi and Uni-directional scenario are different, which will result in different channel model. 
Therefore, it is necessary to cover the both Bi and Uni-directional if agreed to introduce Bi-directional scenario for  FR2 HST
Regarding scenario A and scenario B, we agree that it may be not match the real HST deployment, while it should be the typical scenario based on the operator input. Therefore, it may be necessary to define the test cases to cover these scenarios for test coverage purpose
While from baseband process perspective, we agree that there is no different. Based on initial result, we observed that performance of scenario A is worse than that of scenario B, considering the larger Doppler range will be experienced by BS due to small value of Dmin. In that sense, defining requirement with scenario A can meet the test purpose of Doppler tracking. 
In summary, with considering the test coverage and test effort, we propose the following solutions  can be considered if Bi-directional is introduced
Alternative 1: Only define requirement with scenario A to cover both Bi and Uni-directional scenarios
Alternative 2: Define requirement with scenario A for Uni-directional 
                       Define requirement with scenario B for both Bi-directional  and Uni-directional
To reduce the test effort, the test applicability rule can be defined based on BS declaration, if BS only
supports one deployment scenario, either Uni-directional or Bi-directional 

	Intel
	Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenario A and scenario B 
We share similar view as Ericsson. There are no reasonable benefits to deploy bidirectional operation in HST FR2. We prefer not to define requirements for these scenarios at least in this release. As Ericsson mentioned there is a testability issue with bidirectional scenario and it can be resolved in current release only by configuring test case with one active panel. In this case there is no difference at all compared to unidirectional scenario. Moreover, for demodulation requirements we should focus on baseband processing and from this angle there is also no difference between different deployments. Even if channel models are slightly different it is still single tap model with frequency offset and the same receive processing will be applied in both cases. It means that if BS passes test with unidirectional configuration it for sure can pass test with bidirectional configuration. 
As for scenarios A and B, based on our evaluations there is no performance difference between them. In this case it is not needed to address both of them. If companies have strong preferences, we can separate scenario A and B by different DPS requirements. For example, DPS scheme 1a with scenario A and DPS scheme 1b with scenario B. It will be a balance between scenario coverage and reasonable test load.   

	Nokia, Nokia Shanghai Bell
	We think that uni-directional deployment, Scenario-A should be used as a reference, i.e., for mandatory testing.
If meaningful difference in performance is observed in other settings and scenarios, then additional requirements can be introduced with applicability rules.
Regarding different channel models, if PUSCH performance in those is the same, we do not necessarily need to introduce different sets of requirements. The channel model could be mapped then to the declaration of supported setting.

	Huawei
	We prefer to define both Uni/Bi-directional scenario in scenario A and B. Uni-directional deployment has larger propagation delay and Bi-directional has larger frequency offset, we cannot conclude which case is more challengeable.
In addition, we are open to discuss a combined channel model to verify both the performance under Bi-directional and Bi-directional deployment in order to reduce the test effort.


 
Sub topic 2-2 
	Company
	Comments

	XXX
	Issue 2-2-1: RS configuration
Issue 2-2-2: MCS
Issue 2-2-3: CBW
Issue 2-2-4: Frequency offset compensation implementation 
Issue 2-2-5: Length of PUSCH data symbol
Issue 2-2-6: Phase noise model
Issue 2-2-7: Test metric of PUSCH requirement

	Ericsson
	Issue 2-2-1: RS configuration
We do not see much performance difference. It should also be considered that each additional RS symbol removes 10% of the absolute throughput. For FR2 HST, high SNR can always be achieved but capacity cannot be added by adding more BS and UE; there is a capacity upper limit. So it would seem obvious that the link capacity would be maximized in this case by using the lowest number of RS symbols; SNR is not a problem but time/frequency/space resources are.

Issue 2-2-2: MCS
For FR2 HST, the whole train needs to be served from the UE, and it is not possible to expand capacity with more BS and UE. High SNR can always be achieved. So it is important for the BS to be able to maintain high throughput. For this reason, we advocate at least MCS17, if not higher.

Issue 2-2-3: CBW
There may be situations in which 200MHz of spectrum is not available and BS may be operated with 100MHz. 50MHz is less likely but may be not good to preclude. For the BS, we could do requirements for several BW and use an applicability rule, same as for other requirements.

Issue 2-2-4: Frequency offset compensation implementation 
Agree with the proposal; consider pre-FFT.

Issue 2-2-5: Length of PUSCH data symbol
Agree 10

Issue 2-2-6: Phase noise model
PN needs to be considered, but no need to agree a PN model; companies can bring results with their preferred model (but state which model was used)

Issue 2-2-7: Test metric of PUSCH requirement
Agree option 1

	Samsung
	Issue 2-2-1: RS configuration
We still prefer option1 and recommended WF
Based on our simulation results, we do see similar performance can be achieved with 1 DMRS and 2 DMRS configurations. 
As mentioned, PT-RS configuration can enable 350km/h velocity, so, number of DMRS is not of bottleneck frequency tracking for FR2. 
Based on the agreement, only single tap channel is considered for FR2 HST WI. Different with fading channel, there is no necessary to configure more DMRS to overcome the fading impact.
Again, as mentioned in the WID, the train-mounted UE is a decided CPE for HST scenario in FR2. As agreed, RAN4 requirement can be defined based on the baseline of 1 CPE device per train. In that sense, less UE can be served by RRH, where it is not an interference limited scenario or resource limited scenario, different for FR1, more UE can access the network for uplink. Therefore, more resources can be allocated for uplink to improve the uplink throughput in FR2.  With more DMRS symbols, the overhead of RS is higher than 1 DMRS+PTRS
So, we do not see with benefit with configured more DMRS.
Meanwhile, RAN4 define the minimum requirement, we would like to check the more challenge scenario with 1 DMRS
In Rel-15 NR FR2, both 1 DMRS and 2 DMRS configuration were considered for PUSCH requirement. Meanwhile, the test applicability rule was defined to reduce the test effort based on the BS manufacturer declaration, in case that only one RS configuration can be supported by BS vendors. Therefore, it seems that all the interested companies can support at least 1 DMRS or 2 DMRS configuration.
For FR2 HST WI, similar principle can be applied if the consensus of 1 DMRS+ PTRS cannot be achieved by companies.

Issue 2-2-2: MCS
Regarding MCS, in FR1 HST, MCS 16 is specified for PUSCH requirement. We can use it as a starting point. For non-HST scenario, up to 64QAM are considered for PUSCH requirement. For HST scenario, as mentioned by company in the last meeting, considering the roof-mounted CPE is dedicated UE for HST network, the better signal strength can be available. Therefore, it may have some benefit with high modulation
Based on simulation results provided by companies, MCS 17 with 64QAM can be available for HST scenario with no OTA testability issue. So, either MCS 16 and MCS 17 is fine for us

Issue 2-2-3: CBW
Ok with option 1 and recommended WF. 
For UL, we agree that not all CBW is available for BS manufacturer.
Based on proposals from companies, companies can achieve the consensus that no need to define all the CBW requirement in FR2 HST, 
For CBW requirement for FR2 HST, firstly, we think the typical scenario should be considered. As mentioned in the WID, the train-mounted UE is a dedicated CPE for HST scenario in FR2. Therefore, large channel bandwidth, i.e. 200MHz, can be available to increase the uplink capacity. Meanwhile, considering test coverage, in case of only 50MHz can be available based on BS declaration, define larger CBW requirements cannot guarantee this BS can be tested. Therefore, we propose both 50MHz and 200MHz CBW configurations can be considered for FR2 HST PUSCH requirements with test applicability rule. Similar as FR1 HST, RAN4 only define 10MHz and 5MHz CBW for 15KHz, and 10MHz and 40MHz for 30KHz SCS, there is no necessary to define requirement for all the available CBWs
If companies have consensus about 100MHz, one alternative is to define requirement with 50MHz, 100MHz and 200MHz with test applicability rule based one BS manufacturer.


Issue 2-2-4: Frequency offset compensation implementation 
Generally, both two kinds of FO method can be possible for BS implementation. While whether to apply Fre or Post FFT FOE is implementation dependent. We agree that Pre-FFT frequency operation can improve the accuracy of Doppler frequency estimation, due to less CPE can assess the network.
From my understanding, the manufacture will not design a dedicated product for HST scenario, most likely, it will reuse the existing product for HST deployment scenario.  There is no limitation that the common UEs around RRH cannot access the BS. In that sense, post-FFT frequency offset compensation should be the typical implementation for UL to handle multiple UE
On another hand, usually, from RAN4 test case perspective, such as channel estimation, FOE and TOE, the assumption is the practical implementation. Therefore, we think we do not need to pursue the implementation method. 


Issue 2-2-5: Length of PUSCH data symbol
Ok with 10 if agreed 1 DMRS or 2 DMRS configurations
Issue 2-2-6: Phase noise model
Regarding the phase noise model, this is first meeting to discuss it in FR2 HST. How to modeling phase noise explicitly, our understanding it should be implementation dependent. During Rel-15 BS demodulation, RAN4 has the similar discussion for FR2 phase nose modeling for PUSCH requirement. Considering different implementation method by companies, it was agreed that no explicitly phase noise introduced for requirement, The phase noise degradation on performance will be considered in the implementation margin when companies submit their impaired results. Therefore, we think the same approached can applied as
· Not consider explicit phase noise modelling in the alignment results.
· The phase noise impact can be included in the impairment results, but it is left up to companies

Issue 2-2-7: Test metric of PUSCH requirement
Ok with option 1, use the same test for Rel-15 and Rel-16

	Intel
	Issue 2-2-1: RS configuration
We support configuration with at least 1 additional DMRS symbol. Based on our results additional DMRS symbol brings performance benefits compared to configuration with only front-loaded DMRS. Also, additional DMRS symbol allows to use DMRS based FOE or PN mitigation that is more accurate than PT-RS. 
Issue 2-2-2: MCS
MCS configuration strictly depends on issue 2-2-3 since with Post FFT FOC operation SNR is close to 20 dB with MCS 16. We should firstly discuss FOC method and then we can conclude on MCS.
Issue 2-2-4: CBW
Similar view as Samsung. Support Option 1.
Issue 2-2-3: Frequency offset compensation implementation
Based on our evaluations there is about 8 dB difference between pre FFT and post FFT FOC schemes. In this case definition of unique requirements for both might be challenging since there might be big span in results from different companies. Also, introduction of higher implementation margin to address both methods is not reasonable. Margin should be ~8dB which will mask bad UE implementations from other aspects.
Issue 2-2-5: Length of PUSCH data symbol
Support Option 1.
Issue 2-2-6: Phase noise model
Support proposal from Samsung not to model PN explicitly and consider it as implementation margin in impairments results as was did for normal FR2 BS requirements.
Issue 2-2-7: Test metric of PUSCH requirement
Support Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 2-2-1: RS configuration
In our view, configuration with at least one additional DM-RS position is more practical, especially for PUSCH mapping type B. Therefore, we preferer Option 2, and Option 3 is also fine for us.

Issue 2-2-2: MCS
We see no harm in testing MCS20 or another similar 64 QAM MCS. The benefit of MCS20 is that it is sufficiently far from MCS16 and also it was used in the past in FR2 PUSCH requirements. Hence FRCs can be reused.

Issue 2-2-3: Frequency offset compensation implementation
In our opinion, we shall not preclude or impose any particular implementations. For the simulation alignment, the worst-case implementation can be considered based on company contributions.

Issue 2-2-4: CBW
There is a misprint in our Observation 1. We meant that “Defining requirements only for 50MHz CBW is not practical.”
If other companies see 200MHz as a CBW that is useful for practical deployments, then it is fine for us to define requirements to all CBW (50, 100, 200MHz), and test only declared CBWs.

Issue 2-2-5: Length of PUSCH data symbol
Option 1 is OK.

Issue 2-2-6: Phase noise model
With this proposal we wanted to draw companies’ attention to the fact that the phase noise might have a non-neglectable impact in FR2 at higher modulations. For example, this can be taken into account when the higher MCS is selected.

Issue 2-2-7: Test metric of PUSCH requirement
Here, we would like to confirm that there is no need to introduce any new metrics for PUSCH requirements.

	Huawei
	Issue 2-2-1: RS configuration
we prefer Option 3 since more DMRS is benefit for frequency offset tracking and phase noise estimation. If companies have strong concern about DMRS 1+1, we can create an applicability rule that only one DMRS configuration shall be tested by manufacture declaration.
Issue 2-2-2: MCS
We prefer to use MCS 16 that is same as FR1 HST.
Issue 2-2-3: Frequency offset compensation implementation
In our view, both pre-FFT and post-FFT frequency offset compensation are feasible and depends to implementation. For the requirements definition, we should considering the worst case, i.e. using post-FFT.
Issue 2-2-4: CBW
Option 1 is OK for us.
Issue 2-2-5: Length of PUSCH data symbol
Option 1 is OK for us.
Issue 2-2-6: Phase noise model
Since the carrier frequency is up to 30GHz, we prefer to reuse Rel-15 method, i.e. do not use explicitly phase noise model and consider phase noise into impairment results.
Issue 2-2-7: Test metric for PUSCH requirement
Option 1 is OK for us.


 

Sub topic 2-3 
	Company
	Comments

	XXX
	Issue 2-3-1: Scope of UL timing adjustment requirements
Issue 2-3-2: CBW
Issue 2-3-3: PUSCH resource allocation
Issue 2-3-4: SRS resource allocation
Issue 2-3-5: Test applicability rule with different CBWs
Issue 2-3-6: RS configuration
Issue 2-3-7: Test Parameters for timing offset
Issue 2-3-8: Timing different between moving UE and stationary UE
Issue 2-3-9: SRS transmission
Issue 2-3-10: MCS
Issue 2-3-11: Length of PUSCH data

	Ericsson
	Issue 2-3-1: Scope of UL timing adjustment requirements
We agree it is not typical in real life, but the requirement setup is OK for test purpose.

Issue 2-3-2: CBW
We should use the same bandwidth(s) as used for the PUSCH requirement

Issue 2-3-5: Test applicability rule with different CBWs
Agree

Issue 2-3-6: RS configuration
Use the same configuration as agreed for PUSCH

Issue 2-3-9: SRS transmission
Agree

Issue 2-3-10: MCS
The MCS we can decouple from the PUSCH requirement; option 1 is OK

Issue 2-3-11: Length of PUSCH data
Agree, as long as 10 is also agreed for PUSCH

	Samsung
	Issue 2-3-1: Scope of UL timing adjustment requirements
From our understanding, the manufacture will not design a dedicated product for HST scenario, most likely, it will reuse the existing product for HST deployment scenario. The other UEs around RRH can still access the BS.
Although it was agreed that only one CPE is mounted on the train for scenario discussion, while for real HST deployment scenario, the stationary CPE and moving CPE can still be available at real HST scenario, for example, when the train is moving to RRH or far away the RRH, there are still some trains staying in the nearby of RRH. To guarantee the UL signal coming from CPEs arrive at gNB within the CP, UL timing adjustment operation is necessary.
Even without considering common UE can access the BS. Based on the RRH deployment discussion, specifically for uni-directional scenario, there is a large propagation delay when the served RRH switching, around 4CP, where both Rx timing and UL TA will be impacted. Even with large TA adjustment if agreed, the residual timing offset is still around the length of CP, 
To verify the proper timing tracking implementation, we think it is worthwhile to define related requirement to guarantee the gNB performance in the real field test

Issue 2-3-2: CBW
To align with requirement for PUSCH 
Issue 2-3-3: PUSCH resource allocation
Pending on the Issue 2-3-2
Issue 2-3-4: SRS resource allocation
Pending on Issue 2-3-4
Issue 2-3-5: Test applicability rule with different CBWs
OK with the test applicability rule 
Issue 2-3-6: RS configuration
To align with requirement of PUSCH,
Meanwhile, the motivation of UL timing adjustment is to investigate the impact of timing offset on PUSCH performance. Although the high speed velocity is considered in the test scenario, the Doppler shift is not taken into account. From baseband processing perspective, the timing offset estimation and compensated are perform per symbol by symbol. In that sense, there is no necessary to configure the 1+1+1 DMRS structure. Also, the overhead with 2/3 DMRS configuration is larger than with 1 DMRS configuration. Therefore, 1 DMRS structure should be enough to verify the performance of UL timing adjustment.
Issue 2-3-7: Test Parameters for timing offset
When UE switching between RRHs, large difference propagation delays from two neighboring RRHs can happen, especially for Uni-directional RRH deployment scenario. The following is the propagation delays when RRH switching for Bi-directional and Uni-directional scenarios.
Table 1: propagation delay from two neighboring RRHs
	Scenario
	Uni-directional
	RTT
(Uni-directional)
	CP length
(120KHz SCS)

	Scenario A (Ds=700m, Dmin=10m)
	2.3us
	4.6us
	0.57us

	Scenario B(Ds=700m, Dmin=150m)
	2.4us
	4.8us
	0.5us



Based on RAN1 spec for TA adjustment for RRC connected mode, the maximum adjustment can be changed from +32*2 Ts (Ts= 64*Tc) to -31*2*Ts, which is about 2us, it is still smaller than the maximum sudden change as 2.5us. With large TA adjustment compensation, the residual timing offset can be close the CP, which can be handled by gNB
If no TA adjustment compensation, the timing offset will be larger than the CP, which will result in ISI and performance degradation
On the another side, after switching, the speed of the timing change in the gNB time adjustment test is relatively slow, tracking the roundtrip propagation delay changes is not difficult and proper uplink timing can be maintained with small incremental adjustments
Therefore, we are open to discuss whether the impact of UL timing adjustment with large propagation delay.
As per deployment scenario and RRM core requirement discussion, the larger propagation delay impact on the UL TA is under discussion, we can consider the output of discussion to decide whether the impact should be considered from demod perspective.

Issue 2-3-8: Timing different between moving UE and stationary UE
Ok with option 1 as baseline and recommended WF. 
As per deployment scenario and RRM core requirement discussion, the larger propagation delay impact on the UL TA is under discussion, we can consider the output of discussion to decide the timing different between moving UE and stationary UE

Issue 2-3-9: SRS transmission
Ok with option 1 and recommended WF, similar with FR1
Issue 2-3-10: MCS
For UL timing adjustment, the purpose is to verify BS receiver with timing tracking behavior. Generally, the timing offset estimation and compensation are performed based on post-FFT operation implementation. Therefore, there is no need to define two sets of MCS to differentiate the different implementation.  Regarding MCS, in FR1 HST, MCS 16 is specified for UL timing adjustment requirement. We can use it as a starting point.
Issue 2-3-11: Length of PUSCH data
OK with 10 if 1 DMRS or 2 DMRS configuration agreed

	Intel
	Issue 2-3-1: Scope of UL timing adjustment requirements
In general, UL TA is an artificial scenario since considered channel models (TO drift) is non-realistic. However, this test effectively verifies BS implementation on accurate TOE and proper TA command Tx. Even if there will be only one UE in a cell, TO induced by UE movement will cause performance degradation if it is not compensated. Therefore, UL TA is important test cases and we do not see reasons to limit them.
Issue 2-3-2: CBW
Support Option 3 like for PUSCH. 
Issue 2-3-5: Test applicability rule with different CBWs
Exiting PUSCH applicability rule for different channel bandwidth is also true for UL TA requirement since UL TA requirements is a sub-clause of PUSCH requirements.
Issue 2-3-6: RS configuration
One configuration is sufficient for UL TA requirements. Therefore, option 3a and 4 is redundant solutions. As for other options we suggest reusing DMRS configuration for UL TA from PUSCH one it will be agreed.
Issue 2-3-7: Test Parameters for timing offset
UL TA model does not consider sudden large TO jump. In this case option 1 is fine for us. However, if RRM room will introduce large TA command feature we should take it into account in UL TA scenario.
Issue 2-3-8: Timing different between moving UE and stationary UE
Support Option 1. Large TO jump is not a case for UL TA model since the intention of UL TA is to cover TO induced by UE movement not by SSB switching at UE side. SRS/DMRS cannot cover such jumps anyway.  
Issue 2-3-9: SRS transmission
Support Option 1.
Issue 2-3-10: MCS
Support Option 1.
Issue 2-3-11: Length of PUSCH data
Support Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 2-3-2: CBW
This agreement shall be aligned with the agreement in Issue 2-2-4.

Issue 2-3-3: PUSCH resource allocation
We think that that RB allocation of 32 RBs, i.e. 0~31 for 100MHz is more reasonable because standard 50MHz CBW include 32 RBs.
Otherwise, we agree with selection should be done based on agreement in Issue 2-3-2 / 2-2-4. 

Issue 2-3-4: SRS resource allocation
All of the configurations are aligned. Selection should be done based on agreement in Issue 2-3-2 / 2-2-4.

Issue 2-3-6: RS configuration
We think that DM-RS configuration should be the same as in PUSCH, i.e. we support options 2 and 3.

Issue 2-3-7: Test Parameters for timing offset
The current timing offset propagation model implies that the offset is changing continuously, i.e. TA adjustments are done in small steps. Therefore, increasing the maximum value of parameter A does not reflect the large change of propagation delay due to the beam switch to a different RRH. Therefore, we do see any reason in change approach to parameters selection already used in LTE and FR1 HST.

Issue 2-3-8: Timing different between moving UE and stationary UE
Even though we think that the proposed model is appropriate, we also agree that the result of RRM/deployment discussion on timing alignment shall be considered.

	Huawei
	Issue 2-3-1: Scope of UL timing adjustment requirements
Option 1 is OK for us.
Issue 2-3-2: CBW
We prefer to align with requirement for PUSCH.
Issue 2-3-3: PUSCH resource allocation
It depends on Issue 2-3-2.
Issue 2-3-4: SRS resource allocation
It depends on Issue 2-3-2.
Issue 2-3-5: Test applicability rule with different CBWs
It is reasonable to reuse the existing applicability rule.
Issue 2-3-6: RS configuration
We prefer to align with requirement for PUSCH.
Issue 2-3-7: Test Parameters for timing offset
The transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated by current model, so we prefer to use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition.
We are also open to find any feasible method to solve this issue.
Issue 2-3-8: Timing different between moving UE and stationary UE
Option 1 is OK for us.
Issue 2-3-9: SRS transmission
Option 1 is OK for us.
Issue 2-3-10: MCS
We prefer to align with requirement for PUSCH.
Issue 2-3-11: Length of PUSCH data
We prefer to align with requirement for PUSCH.


 
Sub topic 2-4 
	Company
	Comments

	XXX
	Issue 2-4-1: Test preamble configuration
Issue 2-4-2: Timing offset configuration
Issue 2-4-3:  Time error tolerance 

	Ericsson
	Issue 2-4-1: Test preamble configuration
Agree

Issue 2-4-2: Timing offset configuration
Agree the proposed WF


	Samsung
	Issue 2-4-1: Test preamble configuration
Ok with option 1 and recommended WF
Issue 2-4-2: Timing offset configuration
Ok with option 1 and recommended WF to keep the consistency with FR1 HST and Rel-15 FR2 requirement
Issue 2-4-3:  Time error tolerance
OK with option1 and recommended WF

	Intel
	Issue 2-4-1: Test preamble configuration
Support the recommended WF.
Issue 2-4-2: Timing offset configuration
Issue 2-4-3:  Time error tolerance
Support the recommended WF.
2021.08.19
Issue 2-4-2: Timing offset configuration
We are open to further discuss necessity of increasing TO value for HST FR2 PRACH requirements. First of all, we need to confirm feasibility of this by simulation results. Also, it is important to discuss how the whole TO configuration will be look like in this case since for PRACH verification we are considering the range of values, not a single one. 

	Nokia, Nokia Shanghai Bell
	Issue 2-4-2: Timing offset configuration
The value of maximum timing offset was limited in the past due to the unification of the requirements for all PRACH preamble formats, including A1. As far as for HST FR2 only C” format is present, the maximum timing offset should be selected in relation to the typical deployment, i.e., based on Ds and Dmin values.
Therefore, we propose to use the value 4.6us that corresponds to the maximum time offset of PRACH preamble, including the propagation delay from RRH to CPE and back.
We propose to confirm the feasibility of this value with simulations for the next meeting.
For now, Option 3 is our preference.

	Huawei
	Issue 2-4-1: Test preamble configuration
Option 1 is OK for us.
Issue 2-4-2: Timing offset configuration
Option 1 is OK for us.
Issue 2-4-3:  Time error tolerance 
Option 1 is OK for us.


 

CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Sub-topic #2-1
	
Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B
Candidate options:
· Option 1(Nokia)
· RAN4 to introduce BS demodulation requirements for Uni-directional setting and require their mandatory testing
· If Bi-directional setting in HST FR2 scenario is agreed to be supported, RAN4 to define corresponding BS demodulation requirements, but test them based on manufacture declaration
· If no meaningful difference in PUSCH performance is observed between the scenarios, RAN4 to introduce HST FR2 BS requirements and define tests only based on Scenario-A
· Option 2(Samsung)
· Define PUSCH with Uni-directional RRH deployment scenario only in scenario A. If both scenarios A and B are introduced, the test is performed based on BS manufacture declaration. If BS declared to support both scenario A and scenario B and BS can pass the test of Uni-directional for scenario A, it can skip the test of Uni-directional scenario for scenario B 
· Option 3(Ericsson)
· Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B
· Option 4(Intel): 
· Do not defined PUSCH requirements for Bi-directional deployment scenarios
· Define PUSCH requirements only for one Uni-directional deployment: A or B.
· Option 5(Huawei): 
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them. Manufacture declaration can be used and the case will be tested only when BS vender declares to support it
Recommendations for 2nd round:
· The following is  GTW (19th,Aug) agreement on deployment scenario discussion as
Agreement:
No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 
· Based on agreement, the tentative agreement is suggested as  
· No dedicated PUSCH requirement in Bi-directional for Scenario A
· Introduce PUSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed   
· Introduce PUSCH requirement in Uni-directional and Bi-directional for Scenario B
· Encourage companies to further discuss the test applicable rule if introduced
· FFS whether single test case cover both Uni-directional and Bi-directional 
· BS declaration  for applicable test cases 
· Test feasibility for Bi-directional deployment under performance test case
· Performance comparison among Uni-directional and Bi-directional deployment





	
	Status summary 

	Sub-topic#2-2
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 2-2-1: RS configuration
Candidate options:
· Option 1(Samsung, Ericsson): Only 1 DMRS+PT-RS (L=1, K=2)
· Option 2 (Intel, Nokia): 2 DMRS +PT-RS
· Option 3 (Huawei, Intel): 3 DMRS +PT-RS
· Option 4 (Samsung): 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 5 (Huawei): 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· [bookmark: _Hlk80380875]Option 6 (Combination from Option 4 and Option 5): 1 DMRS+PT-RS (L=1, K=2), 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
Recommendations for 2nd round:
· Minor performance difference was observed with different RS configuration from some companies contributions
· Non-negligible performance difference was observed with different RS configuration from some companies contributions
· Benefits for FOE and PN mitigation was observed with more RS configuration from some companies contributions
· In Rel-15 FR2, both 1 DMRS and 2 DMRS configuration were introduced for PUSCH requirement with test applicability rule defined as
· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1
· Encourage companies further discuss among Option4, Option 5 and Option 6?  

Issue 2-2-2: MCS
Candidate options:
· Option 1(Samsung, Huawei): MCS 16
· Option 2 (Intel, Ericsson): MCS 17 
· Option 3 (Nokia): MCS20
Recommendations for 2nd round:
· Encourage companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define MCS 17 or MCS20 based on the simulation results 

Issue 2-2-3: Frequency offset compensation implementation 
Candidate options:
· Option 1 (Intel, Ericsson): Consider only pre-FFT frequency offset compensation method for FR2 PUSCH requirement
· Option 2(Huawei, Samsung, Huawei): FOE method is up to BS implementation 
· Chose the worst case for requirement definition
Recommendations for 2nd round:
· Encourage companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define worse case for requirement definition 


Issue 2-2-4: CBW
Candidate options:
· Option 1(Samsung, Intel, Huawei): Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer 
· Option 2 (Nokia, Ericsson): Define all CBWs as 50MHz, 100MHz and 200MHz with test applicability rule that only one of them is tested based on BS manufacturer
Recommendations for 2nd round:
· From number of cases to be tested perspective, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?


Issue 2-2-5: Length of PUSCH data symbol
Tentative agreements:
· Define PUSCH requirement with length of PUSCH data as 10

Issue 2-2-6: Phase noise model
Tentative agreements:
· No explicit phase noise modelling in the alignment results 
· Realistic phase noise modelling is left up to the contributing entities 
· The phase noise impact can be included in the impairment results, but it is left up to companies
· Interesting companies are welcome to do investigation on PN impact on high modulation order for PUSCH requirement in the next meeting

Issue 2-2-7: Test metric for PUSCH requirement
Tentative agreements:
· Only use 70% of Maximum TP as test metric of PUSCH requirement for FR2 HST




	
	Status summary 

	Sub-topic#2-3
	
Issue 2-3-1: Scope of UL timing adjustment requirements
Tentative agreements:
· Introduce UL timing adjustment requirements for FR2 HST 

Issue 2-3-2: CBW
Tentative agreements:
· Align CBW for UL timing adjustment and PUSCH requirement
Candidate options:
· Option 1(Samsung, Intel, Huawei): Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer 
· Option 2 (Nokia, Ericsson): Define all CBWs as 50MHz, 100MHz and 200MHz with test applicability rule that only one of them is tested based on BS manufacturer
Recommendations for 2nd round:
· From number of test cases, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?


Issue 2-3-3: PUSCH resource allocation 
Candidate options:
· Option 1(Samsung, Intel, Huawei): 
· 50MHz CBW: 16RBs for each UE, Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· 200MHz CBW: 66RBs for each UE, Moving UE RBs: 0~65; Stationary UE RBs: 66~131
· Option 2(Nokia, Ericsson):
· 50MHz CBW: 16RBs for each UE, Moving UE RBs: 0~15; Stationary UE RBs: 16~31
· 100MHz CBW: 32RBs for each UE, Moving UE RBs: 0~31; Stationary UE RBs: 32~64
· 200MHz CBW: 66RBs for each UE, Moving UE RBs: 0~65; Stationary UE RBs: 66~131
Recommendations for 2nd round:
· From number of test cases, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?


Issue 2-3-5: SRS resource allocation
Candidate options:
· Option 1(Samsung, Intel, Huawei): 
· 50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
· 200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0
· Option 2(Nokia, Ericsson):
· 50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
· 100MHz CBW (66RBs)~C_SRS=17, B_SRS=0
· 200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0
Recommendations for 2nd round:
· From number of test cases, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?

Issue 2-3-4: Test applicability rule with different CBWs
Tentative agreements:
· The existing PUSCH applicability rule for different  channel bandwidth for UL timing adjustment requirements
· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

Issue 2-3-6: RS configuration
Candidate options:
· Option 1(Samsung, Ericsson): Only 1 DMRS+PT-RS (L=1, K=2)
· Option 2 (Intel, Nokia): 2 DMRS +PT-RS
· Option 3 (Huawei, Intel): 3 DMRS +PT-RS
· Option 4 (Samsung): 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 5 (Huawei): 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 6 (Combination from Option 4 and Option 5): 1 DMRS+PT-RS (L=1, K=2), 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
Recommendations for 2nd round:
· Minor performance difference was observed with different RS configuration from some companies contributions
· Non-negligible performance difference was observed with different RS configuration from some companies contributions
· Benefits for FOE and PN mitigation was observed with more RS configuration from some companies contributions
· In Rel-15 FR2, both 1 DMRS and 2 DMRS configuration were introduced for PUSCH requirement with test applicability rule defined as
· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1
· Encourage companies further discuss among Option4, Option 5 and Option 6?  

Issue 2-3-7: Test Parameters for timing offset
Candidate options:
· Option 1: Use A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 requirements (Nokia, Intel)
· Option 2: FFS to check the impact of UL timing adjustment requirement with large propagation delay as A =4.8us (Samsung)
· Option 3: Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition (Huawei)
Recommendations for 2nd round:
· Option 1 can be regarded as baseline, the output of RRM/deployment discussion on UL timing can be considered


Issue 2-3-8: Timing different between moving UE and stationary UE
Tentative agreements:
· Δt-(TA-31)x16*8Tc (Nokia) as baseline, the output of RRM/deployment discussion on timing alignment can be considered
Recommendations for 2nd round: N.A


Issue 2-3-9: SRS transmission 
Tentative agreements:
· The transmission of SRS in UL timing adjustment requirement is optional 

Issue 2-3-10: MCS
Tentative agreements:
· Introduce UL timing adjustment with only MCS16
Recommendations for 2nd round: N.A

Issue 2-3-11: Length of PUSCH data 
Tentative agreements:
· Define UL timing adjustment requirement with length of PUSCH data as 10
Recommendations for 2nd round: N.A



	
	Status summary 

	Sub-topic# 2-4
	Issue 2-4-1: Test preamble configuration  
Tentative agreements:
· Use Ncs=0 in PRACH requirements for FR2 HST scenarios
Recommendations for 2nd round: N.A

Issue 2-4-3: Test error tolerance 
Tentative agreements:
· Apply 0.07 us as time error tolerance for AWGN
Recommendations for 2nd round: N.A

Issue 2-4-2: Test offset configuration
Candidate options:
· Option 1(Samsung, Ericsson, Huawei): Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us 
· Value of Timing offset start: 0
· Step of timing offset increasing: 0.1us
· Option 2 (Nokia): Configure the maximum timing offset (i.e. the end of the tested range) in HST FR2 testing setup equal to 4.6us
· Value of Timing offset start: 0
· Step of timing offset increasing: 0.46us
· Note: 
· Scenario A (Ds =700m, Dmin=10m), cell radius =700m
· Scenario B (Ds=700m, Dmin=150m), cell radius =716m

	Scenario
	Cell radius (m)
	Maximum timing offset (us) (RTT)
	Coverage of format C2
	Maximum timing offset for C2 (us)

	Scenario A (Ds =700m, Dmin =10m)
	700
	4.6us
	1.15km
	3.84

	Scenario B (Ds=700m, Dmin=150m)
	716
	4.78us
	1.15km
	3.84



Recommendations for 2nd round:
· Encourage companies provide the simulation results to compare the performance between option1 and option 2 in the next meeting




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Issue 2-1-1: PUSCH requirement for Uni/Bi-directional RRH scenarios in scenario A and B
· Proposals
· Option 1(Nokia)
· RAN4 to introduce BS demodulation requirements for Uni-directional setting and require their mandatory testing
· If Bi-directional setting in HST FR2 scenario is agreed to be supported, RAN4 to define corresponding BS demodulation requirements, but test them based on manufacture declaration
· If no meaningful difference in PUSCH performance is observed between the scenarios, RAN4 to introduce HST FR2 BS requirements and define tests only based on Scenario-A
· Option 2(Samsung)
· Define PUSCH with Uni-directional RRH deployment scenario only in scenario A. If both scenarios A and B are introduced, the test is performed based on BS manufacture declaration. If BS declared to support both scenario A and scenario B and BS can pass the test of Uni-directional for scenario A, it can skip the test of Uni-directional scenario for scenario B 
· Option 3(Ericsson)
· Define test cases for Scenario A only. If needed, clarify in the TS that the single set of requirements are sufficient for both scenario A and scenario B
· Option 4(Intel): 
· Do not defined PUSCH requirements for Bi-directional deployment scenarios
· Define PUSCH requirements only for one Uni-directional deployment: A or B.
· Option 5(Huawei): 
· Define requirements for both scenario A/B and Uni/bi-directional deployment, and not define any applicability rule between them. Manufacture declaration can be used and the case will be tested only when BS vender declares to support it
· Recommended WF
· No dedicated PUSCH requirement in Bi-directional for Scenario A
· Introduce PUSCH requirement in Uni-directional for Scenario A if the feasibility of Uni-directional deployment is confirmed 
· Introduce PUSCH requirement in Uni-directional and Bi-directional for Scenario B
· Encourage companies to further discuss the test applicable rule if introduced
· FFS whether single test case cover both Uni-directional and Bi-directional 
· BS declaration  for applicable test cases 
· Test feasibility for Bi-directional deployment under performance test case
· Performance comparison among Uni-directional and Bi-directional deployment 

	Company
	Comments

	XXX
	 

	Ericsson
	The WF is OK for us, although the final 3 bullets are not 100% clear. Our understanding is that we agree to introduce requirements covering unit-directional for scenario A and both uni- and bi-directional for scenario B (assuming confirmation for scenario A). We check further whether a single requirement/test case can be made for scenario B covering both uni- and bi- directional or even one requirement covering both scenarios or not. We confirm that the test can be done using one panel or not.
“BS declaration for applicable test cases”: we assume this means that if there is more than one requirement, it may be that the BS declares which requirements/tests are supported.
“Test feasibility for Bi-directional deployment under performance test case”: we assume this means decide whether testing from a single panel is OK or if not, whether the setup for 2 direction testing is within reasonable complexity.
“Performance comparison among Uni-directional and Bi-directional deployment”: we assume this means check whether the demodulation performance differs in practice for scenario B between uni- or bi- directional when deciding whether a single requirement can be made or not.
We would value feedback from other companies whether they have the same understanding, and whether the bullets can be clarified further.

	Huawei
	Generally, we are OK with the Recommended WF that is agreed in GTW.
For the BS declaration, we can clarify that if there is more than one case is defined, 	BS declaration  for applicable test cases is needed.
As per discussion in channel part, we prefer to use combined channel model to define one set of requirements to cover both schemes to verify the worst case for frequency and delay.
Also, we don’t see any test feasibility for Bi-directional deployment under performance test case. The purpose for the performance test case is to verify the properly implementation at the baseband. We can use only one panel during the test since the properly panel switching implementation has been verified by RRM part.
In addition, the real deployment should not be limited. The evaluation on performance comparison among Uni-directional and Bi-directional deployment can be included in TR.

	Nokia, Nokia Shanghai Bell
	We agree with Ericsson that the WF formulated in the current form requires a few clarifications.
If we take a look that the GtW agreement 
Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparision among uni-directional and bi-directional deployment 
then it states that the discussion of the aspects above is needed.
However, in the proposed WF, it is not clear if the last three bullets are FFS or statements.
In our understanding, we have the following Agreements:
· No dedicated PUSCH requirement in Bi-directional deployment for Scenario A
· Introduce PUSCH requirement in Uni-directional deployment for Scenario A if the feasibility of Uni-directional deployment is confirmed
· Introduce PUSCH requirement in Uni-directional and Bi-directional deployment for Scenario B
Then, the other issues are for further discussion, i.e. for the WF:
· Further discuss
· Introduction of test applicability rule if needed
· FFS whether a single requirement/ test case can be made to cover both Uni-directional and Bi-directional deployments of Scenario-B and even Scenario-A.
· Introduction of BS declaration for applicable test cases 
· BS test setup feasibility for Bi-directional deployment with a single panel
· Performance comparison among Uni-directional and Bi-directional deployments

As an additional comment, we do not have any issues with testing bi-directional deployment with a single panel. We propose to exclude this FFS.

	Intel
	We are fine with recommended WF with further clarifications for the last three statements to have clear understating of further discussion points. Intention of the last three points is not to agree on something or preclude something. We need them to list controversial issues and required analysis to resolve them. As for additional clarifications on them we share similar views as Ericsson especially necessity of discussion regarding bidirectional testability aspects. 
We propose the following modifications to proposal from Nokia
· Further discuss
· Necessity of test applicability rules 
· Introduction of BS declaration for applicable test cases if more than 1 will be introduced (with different deployment scenarios)
· FFS whether a single requirement/ test case can be made to cover both Uni-directional and Bi-directional deployments of Scenario-B and even Scenario-A.
· Companies can provide performance comparison among Uni-directional and Bi-directional deployments
· BS test setup feasibility for Bi-directional deployment
Performance comparison is related to single requirements introduction hence it should be a sub-bullet of single requirement. We also think that we should capture bidirectional testability discussion and prefer to remove “single panel”. In our understanding there is no issue with single panel testing, we have problems with two panel scenario. And our concern is that we do not see difference between single panel unidirectional and single panel bidirectional tests.  
Also revied wording for PUSCH should be also used for PDSCH in section 2.1 (declaration approach should be skipped)

	Huawei
	Generally the rewording from Intel is fine for us. For the comparison between uni-directional and bi-directional, we think that it is not necessary to explicitly list it, because we already agreed to further study whether a single requirements/test cases can be made to cover both, we should investigate from all possible aspects including the performance comparison for next meeting.



Recommended 
During the 2nd round discussion, companies further refine the wording based on GTW agreement. Regarding the sentence of “Companies can provide performance comparison among Uni-directional and Bi-directional deployments”, the motivation is to check whether the demodulation performance differs in practice for scenario B between uni- or bi- directional scenario and check the feasibility whether a single requirements/test case s can be made. Therefore, moderator suggest to keep this sentence and further discuss in the next meeting

Issue 2-2-1: RS configuration
· Proposals
· Option 1(Samsung, Ericsson): Only 1 DMRS+PT-RS (L=1, K=2)
· Option 2 (Intel, Nokia): 2 DMRS +PT-RS
· Option 3 (Huawei, Intel): 3 DMRS +PT-RS
· Option 4 (Samsung): 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 5 (Huawei): 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 6 (Combination from Option 4 and Option 5): 1 DMRS+PT-RS (L=1, K=2), 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Recommended WF
· Minor performance difference was observed with different RS configuration from some companies contributions
· Non-negligible performance difference was observed with different RS configuration from some companies contributions
· Benefits for FOE and PN mitigation was observed with more RS configuration from some companies contributions
· In Rel-15 FR2, both 1 DMRS and 2 DMRS configuration were introduced for PUSCH requirement with test applicability rule defined as
· Unless otherwise stated, for BS type 2-O, PUSCH requirement tests shall apply only for the additional DM-RS position declared to be supported (see D.101 in table 4.6-1). If both options (i.e., pos0 and pos1) are declared to be supported, the tests shall be done for pos1
· Encourage companies further discuss among Option4, Option 5 and Option 6?

	Company
	Comments

	XXX
	 

	Ericsson
	With the single tap channel, performance differences are minor. It should be noted that although we compare the SNR needed for 70% throughput, the 70% throughput for one DM-RS symbol is 10% or 20% higher than 2 or 3 DM-RS symbols. So we are not sure why the link would be operated with a 10-20% lower absolute throughput if the SNRs are not so different.
That said, we are OK if needed to define requirements for different numbers of DM-RS with an applicability rule. We would want to see at least the 1 DM-RS case included. The recommended WF is OK.

	Huawei
	Option 5 or Option 6 is OK for us. Considering minor performance difference between PUSCH with 2 and 3 DM-RS configuration, it is feasible to define one set of requirements for both 2 and 3 DM-RS configuration and based on BS declaration on the specific DM-RS configuration in the real testing.

	Nokia, Nokia Shanghai Bell
	Option 6 is acceptable for us, but the simulation load is increased in this case.
However, there is almost t no difference in performance between 2 DMRS and 3DMRS. Therefore, we would like to propose Option 7:
1 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration.

	Intel
	Option 7 proposed by Nokia and Option 4 is also fine for as a possible compromise solution.



Recommended 
· Based on comments during 2nd round discussion, companies cannot achieve consensus to select only one RS configuration for PUSCH requirement.  To compromise, companies can accept define to different set of requirement based on BS manufacturer declaration. Meanwhile, as commented by companies, there is minor performance different 2 DMRS and 3 DMRS. To reduce the simulation workload, moderator suggest to down select some of them and further discussion in the next meeting.  Companies are encourage to provide performance comparison between different RS configuration in the next meeting
· Option 1: 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 2: 2 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration
· Option 3: 1 DMRS+PT-RS (L=1, K=2) and 3 DMRS+PTRS (L=1, K=2) with test applicability rule based on BS manufacturer declaration.
· Companies are encouraged to provide performance comparison between different RS configurations in the next meeting



Issue 2-2-3: Frequency offset compensation implementation 
Candidate options:
· Option 1 (Intel, Ericsson): Consider only pre-FFT frequency offset compensation method for FR2 PUSCH requirement
· Option 2(Huawei, Samsung, Huawei): FOE method is up to BS implementation 
· Chose the worst case for requirement definition
Recommendations for 2nd round:
· Encourage companies bring the simulation results for MCS 16, MCS17 and MCS20 in the next meeting
· Decide whether to define worse case for requirement definition 
	Company
	Comments

	Huawei
	 Considering that we are discussing to define the minimum performance requirements, the worst case should be considered. We should align this assumption in the simulation, maybe it will affect the simulation results alignment.




Issue 2-2-4: CBW
· Proposals
· Option 1(Samsung, Intel, Huawei): Define 50MHz and 200MHz CBWs with test applicability rule that only one of them is tested based on BS manufacturer 
· Option 2 (Nokia, Ericsson): Define all CBWs as 50MHz, 100MHz and 200MHz with test applicability rule that only one of them is tested based on BS manufacturer
· Recommended WF
· From number of cases to be tested perspective, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?

	Company
	Comments

	XXX
	 

	Ericsson
	Prefer option 2, but also OK with option 1 to reduce simulation effort.

	Huawei
	Prefer Option 1.

	Nokia, Nokia Shanghai Bell
	We are OK with Option 1, assuming that the applicability rule on testing of unspecified CBWs is still true in Rel. 17, i.e., 100Mhz can be tested using 50MHz CBW cantered in the 100MHz CC.

	Ericsson
	Option 1 is OK if the applicability rule is applied for testing of 100 (or 400) MHz



Recommended:
· Based on comments during 2nd round discussion, companies are fine with option 1 with reusing the test applicability defined in Rel-15. To reduce simulation effort and sake progress,  moderator suggest to agree option 1


Issue 2-3-5: SRS resource allocation
Candidate options:
· Option 1(Samsung, Intel, Huawei): 
· 50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
· 200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0
· Option 2(Nokia, Ericsson):
· 50MHz CBW (32RBs)~C_SRS =9, B_SRS =0
· 100MHz CBW (66RBs)~C_SRS=17, B_SRS=0
· 200MHz CBW (132RBs)~ C_SRS=33, B_SRS=0
Recommendations for 2nd round:
· From number of test cases, only one of them will be tested, whether option 1 can be acceptable by companies to reduce the simulation effort?
	Company
	Comments

	Ericsson
	 If option 1 for the bandwidth is selected then option 1 here is fine.



Recommended:
· Based on comments during 2nd round discussion, companies are fine with option 1 with reusing the test applicability defined in Rel-15. To reduce simulation effort,  moderator suggest to agree option 1


Issue 2-3-4: Test applicability rule with different CBWs
Tentative agreements:
· The existing PUSCH applicability rule for different  channel bandwidth for UL timing adjustment requirements
· For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the BS supports it
· Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

	Company
	Comments

	Nokia, Nokia Shanghai Bell
	Option 1 is OK following the PUSCH agreement, if we there is an agreement that the existing PUSCH applicability rule for different channel bandwidth is true for UL timing adjustment requirements.
The text on test applicability rule with different CBWs shall be moved around here then.




Issue 2-3-7: Test Parameters for timing offset
· Proposals
· Option 1: Use A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 requirements (Nokia, Intel)
· Option 2: FFS to check the impact of UL timing adjustment requirement with large propagation delay as A =4.8us (Samsung)
· Option 3: Use the channel model output from the channel model discussion for PUSCH with UL timing adjustment requirements definition (Huawei)
· Recommended WF
· Option 1 can be regarded as baseline, the output of RRM/deployment discussion on UL timing can be considered

	Company
	Comments

	XXX
	 

	Ericsson
	To be more realistic, option 2 would be better. Since it does not make a difference to the PRACH detection algorithm or performance though, option 1 is also OK for us.

	Huawei
	The transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario cannot be simulated by current model, proper channel model for UL TA testing should be investigated.

	Nokia, Nokia Shanghai Bell
	Option 1 is preferred by us because these parameters coincide with the parameters used in LTE HST and FR1 HST. The TO in the model is changing continuously  no impact on test performance is expected with different parametrization.

	Intel
	As was discussed in GTW delay jump will not be considered in PUSCH requirements. We need to think more whether we need to consider it in UL TA and if yes how to update channel model. Prefer to keep this issue open. We agree with recommended WF on baseline option with clarification that RAN4 will further investigate delay jump issue and revise UL TA channel model if needed. 

	Huawei
	We don’t think the current model should be selected as baseline, how to model delay jump is agreed to further discuss as per GTW agreement. We are open to discuss the method to solve this issue for next meeting.




Recommended 
· Based on comments during 2nd round discussion and channel model discussion about whether large propagation delay will be considered for UL TA adjustment requirement. Considering option1 is reused from LTE and FR1 HST, Moderator suggest to keep option 1 and not preclude other options. Meanwhile, further discuss whether the large propagation delay will be model, the output of RRM/deployment discussion can be considered and revised UL TA channel model if needed  

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Demodulation requirement for FR2 HST 
	Samsung
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2112042
	View on demodulation requirement for Rel-17 FR2 HST
	Samsung
	noted
	

	R4-2112043
	View on PDSCH requirement for Rel-17 FR2 HST
	Samsung
	noted
	

	R4-2112044
	View on PUSCH requirement for Rel-17 FR2 HST
	Samsung
	noted
	

	R4-2112045
	View on UL timing adjustment requirement for Rel-17 FR2 HST
	Samsung
	noted
	

	R4-2112046
	View on PRACH requirement for Rel-17 FR2 HST
	Samsung
	noted
	

	R4-2112252
	Discussion on FR2 HST UE Demod Performance Test
	Qualcomm Incorporated
	noted
	

	R4-2112500
	Discussion on UE demodulation for FR2 HST
	CMCC
	noted
	

	R4-2113133
	View on DL demodulation requirements for HST FR2
	Intel Corporation
	noted
	

	R4-2113134
	View on UL demodulation requirements for HST FR2
	Intel Corporation
	noted
	

	R4-2113196
	General discussion on demodulation requirements
	ZTE Corporation
	noted
	

	R4-2113197
	Discussion on UE demodulation requirements
	ZTE Corporation
	noted
	

	R4-2113350
	PRACH demodulation requirements
	Ericsson
	noted
	

	R4-2113351
	PUSCH demodulation requirements
	Ericsson
	noted
	

	R4-2113354
	PUSCH timing adjustment requirement
	Ericsson
	noted
	

	R4-2113457
	UE demodulation requirements for HST FR2
	Ericsson
	noted
	

	R4-2113797
	Discussion on PUSCH demodulation requirements for FR2 HST
	Huawei, HiSilicon
	noted
	

	R4-2113798
	Discussion on PUSCH with UL timing adjustment requirements for FR2 HST
	Huawei, HiSilicon
	noted
	

	R4-2113799
	Discussion on PRACH demodulation requirements for FR2 HST
	Huawei, HiSilicon
	noted
	

	R4-2113804
	Discussion on UE demodulation requirements for FR2 HST
	Huawei, HiSilicon
	noted
	

	R4-2114557
	On HST FR2 PRACH Requirements
	Nokia Germany
	noted
	



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

	R4-2115726
	WF on FR2 HST demodulation 
	Samsung
	Agreeable
	

	
	
	
	
	



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
Annex 
Contact information
	Company
	Name
	Email address

	Samsung
	Yunchuan Yang
	yc0301.yang@samsung.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Intel
	Artyom Putilin
	artyom.putilin@intel.com

	Nokia, Nokia Shanghai Bell
	Dmitry Petrov
	dmitry.a.petrov@nokia-bell-labs.com 

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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