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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: 
· 8.9.5.1 General
· 8.9.5.2 UE demodulation requirements
· 8.9.5.3 BS demodulation requirements
· 8.9.5.3.1 PUSCH requirements
· 8.9.5.3.2 PUSCH with UL timing adjustment requirements
· 8.9.5.3.3 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: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117592
	Samsung
	Proposal 3:  Assume single probe and static UE for HST UE demodulation

	R4-2118234
	Ericsson
	Proposal 1: Bi-directional testing for both BS and UE is based on a single panel

	R4-2119409
	Intel 
	Proposal 1: Assume that using of single panel is sufficient to verify demodulation processing in HTS FR2 bi-directional deployment scenario.

	R4-2119018
	Huawei
	Observation 1: For the current channel model for the UL timing case, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
Proposal 1: Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.:



	R4-2119388
	Nokia
	Observation 1: The behaviour of Doppler shift trajectories in uni-directional deployment of HST FR2 scenarios is similar: In Scenario-A, the drops in Doppler offset are sharper; In Scenario-B, they are smoother but deeper. Therefore, no meaningful difference in performance can be expected between Scenario-A and Scenario-B.
Observation 2: Uni-directional Scenario-A where the train is moving towards the serving beam demonstrates worse system performance and may have mobility problems.
Proposal 1: If uni-directional deployment in Scenario-A where the train moves towards serving beam is found to be impractical, change the uni-directional channel mode to match the scenario where the train is moving from the serving beam.
Observation 3: More frequent beam/RRH change/HOs are typical for bi-directional deployments.



Proposal 2: If Option 2(a) cannot be agreed, then RAN4 to consider a new generalized bi-directional channel model with N=2 defined above (Option 2(f)).
Proposal 3: RAN4 to consider the following options when introducing propagation channel models for HST FR2 deployment:
· Option 1: Define only bi-directional model with Scenario-B parameters as a worst-case scenario.
· Option 2: Define three models: uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters.




Open issues summary
Last RAN4 meeting agreements in the WF R4-2115725 and R4-2115726
List of open issues
· Sub-topic 1-1 Channel Model 
· Issue 1-1-1: Channel model for Uni-directional RRH deployment
· Issue 1-1-2: Channel model for Bi-directional RRH deployment
· Issue 1-1-3: Channel model for performance requirements
· Issue 1-1-4: Whether to incorporate propagation delay in DL demodulation channel model 
· Issue 1-1-5: Channel model with Delay Jumping for PDSCH demodulation test 
· Issue 1-1-6: Channel model for UL timing adjustment requirement
· Sub-Topic 2-2: PUSCH requirement Sub-topic 1-2 OTA test for UE and BS
· Issue 1-2-1: Test feasibility with two panels for UE and BS

Sub-topic 1-1 Channel Model
Issue 1-1-1: Channel model for Uni-directional RRH deployment
· Observations
· Observation 1(Nokia): 
· The behaviour of Doppler shift trajectories in uni-directional deployment of HST FR2 scenarios is similar: In Scenario-A, the drops in Doppler offset are sharper; In Scenario-B, they are smoother but deeper. Therefore, no meaningful difference in performance can be expected between Scenario-A and Scenario-B.
· Uni-directional Scenario-A where the train is moving towards the serving beam demonstrates worse system performance and may have mobility problems.
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· Proposals
· Option 1(Nokia): 
· RAN4 to consider the configuration where the train is moving from the serving beam (i.e., in the same direction with RRH antenna panel orientation) as a basis for HST FR2 requirements in uni-directional deployments.
· If uni-directional deployment in Scenario-A where the train moves towards serving beam is found to be impractical, change the uni-directional channel mode to match the scenario where the train is moving from the serving beam.
    (eq. 1)
,   (eq. 2)
0    (eq. 3)

· Recommended WF
· Agreement in previous meeting
· For Uni-directional deployment, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice.
· Use the HST-DPS channel model below as a starting point for FR2 HST Uni-Directional RRH Deployment
· UE is moving towards serving beam
· The cosine of angle θ(t)  used in Doppler shift  is provided as


0 
· From demodulation performance perspective, there is no difference either UE moving toward or away from serving beam, suggest to following the previous agreement.


Issue 1-1-2: Channel model for Bi-directional RRH deployment
· [Moderator] In last  meeting, option 2a is agreed to be considered as baseline:
	· Agreement (achieved in this WF): 
· Channel modeling for FR2 HST bi-directional deployment 
· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 
· Agreement (GTW Aug 24th): 
· Companies are encouraged to draw conclusion in this meeting for RAN4 demodulation aspect.
· All feasible transmission schemes with assioated channel modelling can be included into TR.
· The baseline assumption was to consider option 2a for demodulation if introducing test cases pending on further checking by Nov 2021 RAN4 meeting.
· Note: From frequency jump performance verification aspect, option 2a is more simple option.


· 
· Observations
· Observation 1(Nokia): 
· More frequent beam/RRH change/HOs are typical for bi-directional deployments.
· Observation 2(Ericsson): 
· Different channel model options do not show significant PDSCH performance difference with regard to the SNR to achieve 70% of the maximum throughput
· Observation 3 (ZTE):
· If more than one beam per RRH panel and per CPE panel is used for Bi-directional deployment scenario-B, the CPE will experience more Doppler hopping and beam/panel switching than that of option 2a for bi-directional deployment.
· Observation 4 (Huawei): 
· For Bi-directional Scenario-B deployment for FR2 HST, Scheme-3 provide the largest link budget remaining while it requires more switching which leads to smaller minimum beam dwelling time; link budget remaining may be un-sufficient for Scheme-1 considering the uplink.
· Proposals
· Option 1(Nokia): If Option 2(a) cannot be agreed, then RAN4 to consider a new generalized bi-directional channel model with N=2 defined above (Option 2(f)).





· Doppler shift trajectories for the new generalized model N=1 corresponds for the Option 2(a)
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· Doppler shift trajectories for the new generalized model N=1 corresponds for the Option 2(f)
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· Option 2(Ericsson): Apply option 2a for channel  model of Bi-directional scenario
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Considering the group have faced the difficulties to align on a single scheme for bi-directional deployment for Scenario-B, as discussed during last meeting’s GTW, suggest to discussion the impact on channel modelling only. 
· 


Issue 1-1-3: Channel model for performance requirements
· Proposals
· Option 1 (Nokia): 
· Option 1a: Define only bi-directional model with Scenario-B parameters as a worst-case scenario.
· Option 1b: Define three models: uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters.
· Option 1c: Define two models: uni-directional with Scenario-A parameters, and bi-directional with Scenario-B parameters.
· Recommended WF
· Option 1b?

Issue 1-1-4:  Whether to incorporate propagation delay in DL demodulation channel model? 
· [Moderator] Although this issue is related to Scenario-A, still suggest to be also discussed in demod email thread. 
· Proposals
· Proposal 1: To consider propagation delay for DL demodulation.
· Proposal 2: The following model can be considered for propagation delay for DL demodulation.


·  Recommended WF
· Suggest to only discuss over demodulation email thread ([321 NR_HST_FR2_Demod_Part]). 
· Encourage feedback from companies




Issue 1-1-5: Channel model with Delay Jumping for PDSCH demodulation test 
· Proposals
· Option 1 (Ericsson): Not model delay jump for FR2 HST channel model 
· Recommended WF
· Option 1?

Issue 1-1-6: Channel model for UL timing adjustment requirement
· Observations
· Observation 1 (Samsung):
· The propagation delay from two neighbouring RRHs in Uni-directional scenario is larger than the CP length.
· With larger TA command, the maximum adjustment can be up to 2us, which is still smaller than the maximum sudden change as 2.5us. The remaining propagation delay is about 0.5us, which is close to the length of CP.
· Observation 2 (Intel):
· If one-slot UE autonomous uplink timing adjustment will be considered to address timing issues in uni-directional deployments, there is no need to revise UL TA channel model
· Observation 3 (Huawei):
· For the current channel model for the UL timing case, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
· Observation 4 (Nokia):
· In the current (e.g., HST FR1) PUSCH timing adjustment test it is assumed that the UEs are in CONNECTED state. The range of timing adjustment that can be signaled with TAC MAC CE is , and proposed test parameters for HST FR2 (A= 1.25 us, Δω = 1.04s-1) keeps Δτ within this range
· The jump in RTT of -4.8us that happens at RRH change does not match the ±2.1μs range of timing adjustments that can be signalled with TAC MAC CE. Whereases, with the current model the change in propagation delay Δτ happen continuously. Therefore
· increasing the value of parameter A will not bring any additional value in the current test
· if the jump in RTT is added into the moving propagation condition then the feedbacked TAC will not be able to compensate for it and the test cannot be considered applicable.
· Regardless of the type of solution that is agreed in RRM, we do not expect any changes in the situation when the CPE stays connected to the same RRH. Therefore, the current test should be still applicable for HST FR2 deployment.
· Depending on RRM agreement, the scope of the solution to the problem of propagation delay difference between source and targets RRH at beam change might go beyond the scope of current UL TA PUSCH demodulation performance requirements. Therefore, proper testing of the solution might require a new testing setup
· Proposals
· Option 1 (CATT, Samsung):
· Reuse existing timing model for UL timing adjustment requirement


· Option 2 (Ericsson):
Δt = (4.6*t/7.2) mod 4.6
· If the TA test includes the timing jump associated with Scenario A uni-directional, enable that optionally the BS is informed when the timing jump occurs.
· If there is a TA model including the timing jump change, then BS should declare whether they support Scenario A uni-directional and the associated requirement; for BS that do not support then the previously agreed TA requirement should be applicable.
· Option 3 (Huawei):
· Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.


· Option 4 (Nokia):
· Discuss if a new requirement and setup is needed for testing of UL timing at beam change between non-collocated RRHs based on the results of RRM discussion.
· Recommended WF
· Encourage feedback from companies



Sub-topic 1-2 OTA test for UE and BS
Issue 1-2-1: Test feasibility with two panels for UE and BS
· Proposals
· Option 1 (Ericsson, Intel, Samsung): Bi-directional testing for both BS and UE is based on a single panel
· Recommended WF
· Option 1?

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	XXX
	Issue 1-1-1
Issue 1-1-2
Issue 1-1-3
Issue 1-1-4
Issue 1-1-5
Issue 1-1-6


	Intel
	Issue 1-1-1: Channel model for Uni-directional RRH deployment
From demodulation perspective there will be no difference between models when train moves towards the serving beam and when train moves from the serving beam. It also does not impact provided demodulation performance. We have not a strong preference and fine to update channel model considering system level observations obtained by Nokia.
Issue 1-1-2: Channel model for Bi-directional RRH deployment
Option 2 may not reflect accurately real propagation conditions in bi-directional deployment. Same time Doppler trajectory with double frequency jump is enough to verify baseband performance. Support baseline option 2a.
Issue 1-1-3: Channel model for performance requirements
Option 1 looks reasonable for BS performance verification. Same time for UE side there is an on-going discussion on UE frequency tracking approach that may impact channel model selections.
Issue 1-1-4:  Whether to incorporate propagation delay in DL demodulation channel model? 
Support recommended WF.
Issue 1-1-6: Channel model for UL timing adjustment requirement
Support option 4. It is immature to discuss changes of UL TA channel model without assumption on which side and how this time jump is handled.

	Ericsson
	Issue 1-1-1
Since the purpose pf UE/BS demodulation requirement is to verify the baseband performance with a certain condition. As far as the test purpose is satisfied, we don’t think the channel model need to model exactly same as the deployment scenario like other demodulation tests. 
We think RAN4 should discuss the purpose of the FR2 HST demodulation test cases. For example, the maximum Doppler shift, the Doppler shift changes between -fmax and +fmax, considering the bi-directional channel model. As far as the purpose is satisfied, we think any channel model is fine since we don’t see any performance difference. RAN4 should consider to minimize the number of test cases.   
Regarding the HST-DPS channel model for Uni-directional deployment, RAN4 has already agreed the channel model (R4-2108661/R4-2115725). We should keep the agreement.  

Issue 1-1-2
Option 2a is fine. Moreover RAN4 define the single test case using this model. 

Issue 1-1-3
Since there is no performance difference, we don’t see any reason to define the different requirements. 
If the baseband performance can be validated using one of the scenarios, then we can establish the test so that the baseband performance is sufficient for all of the scenarios
Issue 1-1-4
Support Option 1.

Issue 1-1-5
Firstly, the RRM session should discuss whether the TA jump can be handled by the one shot timing adjustment or some other RRM mechanism. If this is the case, then there is no need to model the delay jump as part of demodulation. In case the TA is not adjusted by an RRM mechanism and we need to consider it in the demodulation requirements, then we need to consider that the timing jump only occurs in scenario A and also that it only occurs when the serving BS changes (and hence the BS will always be aware that a timing jump has occurred).  

	Huawei
	Issue 1-1-1: Channel model for Uni-directional RRH deployment
From demodulation performance perspective, there is no difference either UE moving toward or away from serving beam. So we prefer to keep previous agreeements.
Issue 1-1-2: Channel model for Bi-directional RRH deployment
We are OK with Option 2.
Issue 1-1-3: Channel model for performance requirements
Option 1c. We prefer to define Uni-ScenarioA case and Bi-ScenarioB case and only define channel model for the cases to be defined.
Issue 1-1-4:  Whether to incorporate propagation delay in DL demodulation channel model? 
We propose to discuss this issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, it should be considered in channel model since large demodulation performance degradation is observed if UE cannot correctly handle the large timing jump.
Issue 1-1-5: Channel model with Delay Jumping for PDSCH demodulation test
We propose to discuss this issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, it should be considered in channel model since large demodulation performance degradation is observed if UE cannot correctly handle the large timing jump.
Issue 1-1-6: Channel model for UL timing adjustment requirement
Option 3. We propose to discuss this issue later when conclusions are made in RRM session.

	Qualcomm
	Issue 1-1-1: Channel model for Uni-directional RRH deployment;
There is no expected difference in demod performances between different orientations, keep previous agreements;
Issue 1-1-2: Channel model for Bi-directional RRH deployment
We support Option 2;
Issue 1-1-3: Channel model for performance requirements
Define models according to test scope discussion, see Issue (2-1-1);
Issue 1-1-4:  Whether to incorporate propagation delay in DL demodulation channel model?
Issue 1-1-5: Channel model with Delay Jumping for PDSCH demodulation test 
From the view of demodulation performances, what’s the difference between these 2 issues? It is our view that Delay Jump should be modelled in the PDSCH test because it can have an impact on performance, but since this has not been considered until now in RAN4 Demodulation tests we should check with TE vendors whether this implementation is feasible on their side;

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Channel model for Uni-directional RRH deployment
On the one hand we agree that no meaningful performance difference is expected in between the models. On the other hand, we think that the tested model, if possible, shall represent the typical scenario that will be used in practice. In this case, it is straightforward to update the model. However, we still would like to hear the opinion of other companies about the feasibility of unidirectional scenario A, where the train is moving to the opposite direction, Issue 1-2-2 in the Deployment email discussion thread [320].
Issue 1-1-2: Channel model for Bi-directional RRH deployment
We are OK to use model Option 2(a).
In our opinion, even though more frequent Doppler shift sign alternations can be expected in Scenario-B (as in our new channel model proposal), Model 2a is typical enough and we do not expect meaningful pefromance difference between these two models.
Issue 1-1-3: Channel model for performance requirements
Form the BS demod point of view, we think that Option 1a is sufficient. Thus, we prefer it more. However, Option 1b is also acceptable for us considering that applicability rules can be defined for PDSCH testing.
Issue 1-1-4: Whether to incorporate propagation delay in DL demodulation channel model?
Agree with Option 1.
Issue 1-1-6: Channel model for UL timing adjustment requirement
If the test stays in its current form, we support Option 1 because it follows the approach from LTE and HST in FR1.
Otherwise, further discussion is very dependent on the concussions of RRM session on UL timing adjustment.

	ZTE
	Issue 1-1-1: Channel model for Uni-directional RRH deployment
Keep the previous agreement.
Issue 1-1-2: Channel model for Bi-directional RRH deployment
We are OK with option 2.
Issue 1-1-3: Channel model for performance requirements
We think bi-directional model with Scenario-B is not the worst-case scenario, this scenario experiences Doppler jump but it does not experience delay jump. If the worst-case can not be identified option 1c is more preferred.
Issue 1-1-4: Whether to incorporate propagation delay in DL demodulation channel model?
We propose to wait for the conclusion from RRM session.
Issue 1-1-5: Channel model with Delay Jumping for PDSCH demodulation test 
We propose to wait for the conclusion from RRM session.

	Samsung
	
Issue 1-1-1:
The purpose of defining channel model is to verify the receiver processing, either train moving towards the RRH beam direction or far away the RRH beam direction, there is no difference for demodulation requirement. As agreed in RAN4, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice, there is no restriction for the practical FR2 HST deployment, and UE is moving towards serving beam as staring point. Therefore, we still prefer to keep previous agreement. Meanwhile, in practice deployment, UE can travel in two directions, that means UE will experience the Doppler value between –fmax and +fmax, even change the channel model, the problem mentioned by company is still existed. 
Issue 1-1-2
Based on the agreement in the last meeting, option 2a is more simple, which is including at one Doppler jumping. Thus, the TCI state switching and tracking Doppler jumping processing can be verified. As agreed, all the transmission schemes with associated channel modelling are feasible, there is no restriction for practical FR2 HST deployment
Meanwhile, from demodulation requirement perspective and baseband processing  there is no difference with option 1 and option 2
Issue 1-1-3
We are fine with option 1c for UE side, regarding BS side, we propose option 1d as
· Option 1d : Define only Uni-directional model with Scenario-A parameters as a worst-case scenario.
Based on agreed channel model for Uni-directional and Bi-directional scenario, the following is the maximum Doppler experienced by RRH for different scenario.
	Scenario 
	Maximum Doppler

	Uni-directional with scenario A(Ds_offset=10) 
	19442Hz

	Uni-directional with scenario B(Ds_offset=100)
	19111Hz

	Bi-directional with scenario B
	19012Hz



Among three scenarios, the Doppler observed by RRH in Uni-directional with scenario A is the largest. While from the demodulation perspective, whether to define requirement is to identify whether different baseband processing will be foreseen.
We suggest to discuss UE and BS separately 
For BS side, there is no different receiver processing foreseen for BS side. It is reasonable to define the requirement with one of them to verify the BS processing, 
Therefore, we prefer to define the requirement with one of them, the most challenge scenario as A can be considered.  
Regarding UE side, for Uni-directional RRH deployment scenario, there is no baseband processing different, similar results for can be achieved. So, there is no necessary to introduce requirement for both scenario A and scenario B with same transmission scheme. So, one set requirement for Uni-directional should be enough. While for Bi-directional scenario, huge Doppler frequency will be experienced by UE when UE switches one RRH from another RRH.  The Doppler value will be double compared with the value in Uni-directional, which may exceed the frequency Doppler estimation range by TRS. UE may has different FOE strategies. Therefore, to verify the proper time/frequency offset tracking, it is necessary to define PDSCH requirement for Bi-directional
Issue 1-1-4
We prefer to not incorporate propagation delay, Different with SFN, the propagation delay is incorporated into channel model, since UE can receive PDSCH from multiple RRH the received signal will have a delay due to the distance between RRH   
For FR2 HST, only DPS schemes is considered, at one time, UE can only receive the PDSCH from one RRH, the UE timing adjustment belong to RRM scope, it is not practical to design a joint test cases across demod and RRM 
Issue 1-1-5
Similar comment as Issue 1-1-4, not model delay jump for FR2 HST channel model 
Issue 1-1-6:
Option 1 
Where the maximum adjustment can be changed from +32*2 Ts (Ts= 64*Tc) to -31*2*Ts, which is about 2us, after the lager TA adjustment, the remaining propagation delay is about 0.5us, which is close to the length of CP, existing TA model can keep this keeps Δτ within this range. 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 


 
Sub topic 1-2 
	Company
	Comments

	XXX
	Issue 1-2-1

	Intel
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Support Option 1 which is aligned with WID.

	Ericsson
	Issue 1-2-1
Support Option 1.

	Huawei
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Option 1.

	Qualcomm
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Ok with option 1;

	Nokia, Nokia Shanghai Bell
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Option 1 is OK for us.

	ZTE
	Issue 1-2-1: Test feasibility with two panels for UE and BS
OK with option 1.


	Samsung
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Option 1, For FR2, although two panels are considered, while only one panel is activated at each time. Therefore, for demodulation test perspective, there is no difference at all compared with one panel


 

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
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 1-1-1: Channel model for Uni-directional RRH deployment
Candidate options:
· Option 1(Nokia, Intel): 
· RAN4 to consider the configuration where the train is moving from the serving beam (i.e., in the same direction with RRH antenna panel orientation) as a basis for HST FR2 requirements in uni-directional deployments.
· If uni-directional deployment in Scenario-A where the train moves towards serving beam is found to be impractical, change the uni-directional channel mode to match the scenario where the train is moving from the serving beam.
    (eq. 1)
,   (eq. 2)
0    (eq. 3)

· Option 2(Samsung, Ericsson, Huawei, Qualcomm): Following previous agreement  
Recommendations for 2nd round:
· As indicated in previous meeting
· For Uni-directional deployment, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice.
· Use the HST-DPS channel model below as a starting point for FR2 HST Uni-Directional RRH Deployment
· UE is moving towards serving beam
· The cosine of angle θ(t)  used in Doppler shift  is provided as


0 
· From demodulation performance perspective, there is no different either the train  moving toward to the server beam or away from serving beam)
· The channel model defined is to verify the baseband processing, there is no restriction of practical FR2 HST deployment. 
· For moving forward, moderator suggests to follow the previous  agreement 
· Further check in GTW session

GTW discussion on 5th Nov
GTW Agreement: Following previous agreement.
· For Uni-directional deployment, one channel model (either toward to serving beam or away from serving beam) is applied for demodulation requirement even if UE can travel in two directions in practice.
· Use the HST-DPS channel model below as a starting point for FR2 HST Uni-Directional RRH Deployment
· UE is moving towards serving beam
· The cosine of angle θ(t)  used in Doppler shift  is provided as


0 



Issue 1-1-2: Channel model for Bi-directional RRH deployment
Tentative agreements:
GTW Agreement:  Option 2(a) for for FR2 HST Bi-directional RRH deployment
· Apply channel modelling as option 2a for FR2 HST Bi-directional RRH deployment
· Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 




Issue 1-1-3:  Whether to incorporate propagation delay in DL demodulation channel model?
Candidate options:
· Option 1(ZTE): To consider propagation delay for DL demodulation, the following model can be considered for propagation delay for DL demodulation 


· Option 2(Ericsson, Samsung, Nokia): Not considering  propagation delay in DL demodulation channel model
· Option 3(Huawei): Pending on the RRM session discussion  
Recommendations for 2nd round:
· For DL Rx timing, based on RRM conclusion in the last meeting, PSS/SSS detection is robust enough to handle the ISI and time difference
· For FR2 HST, only DPS scheme is considered. UE can only receive the PDSCH signal from RRH at given time. UE timing adjustment belongs to RRM scope, can be verified based on RRM requirement. It is not proper to define a test case to cover demodulation test and RRM test
· Delay jump only happen during RRH switching stage, the performance impact is minor compared with the whole transmissions. During the RRH switching, there is no PDSCH scheduling  expected
· The main concern to model delay or delay jump, it will has impact performance.  To address the concern, additional marginal can be considered during requirement definition stage. 
· For moving forward, moderator suggest the following compromise solution    
· Not incorporate propagation delay in DL demodulation channel model
· Note: additional marginal can be considered during requirement definition
· Further check in GTW session

GTW Agreement: 
-TCI switching belongs RRM scope, no need to be modelling and considering in demodulation requirements
-Demodulation requirements will not verify the PDSCH performance during TCI switching period.


Issue 1-1-4: Channel model with Delay Jumping for PDSCH demodulation test 
Candidate options:
· Option 1 (Qualcomm): To model delay jump for FR2 HST channel model
· Option 2 (Samsung, Ericsson): Not model delay jump
· Option 3 (Huawei): Pending on RRM session discussion

Recommendations for 2nd round:
· For DL Rx timing, based on RRM conclusion in the last meeting, PSS/SSS detection is robust enough to handle the ISI and time difference
· For FR2 HST, only DPS scheme is considered. UE can only receive the PDSCH signal from RRH at given time. UE timing adjustment belongs to RRM scope, can be verified based on RRM requirement. It is not proper to define a test case to cover demodulation test and RRM test
· Delay jump only happen during RRH switching stage, the performance impact is minor compared with the whole transmissions. During the RRH switching, there is no PDSCH scheduling  expected
· The main concern to model delay or delay jump, it will has impact performance.  To address the concern, additional marginal can be considered during requirement definition stage. 
· For moving forward, moderator suggest the following compromise solution    
· Not model delay jumping for PDSCH requirement
· Note: additional marginal can be considered during requirement definition
· Further check in GTW session

Issue 1-1-5: Channel model for UL timing adjustment requirement
Candidate options:
· Option 1 (CATT, Samsung):


· Option 2 (Ericsson):
Δt = (4.6*t/7.2) mod 4.6
· If the TA test includes the timing jump associated with Scenario A uni-directional, enable that optionally the BS is informed when the timing jump occurs.
· If there is a TA model including the timing jump change, then BS should declare whether they support Scenario A uni-directional and the associated requirement; for BS that do not support then the previously agreed TA requirement should be applicable.
· Option 3 (Huawei):
· Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.


· Option 4 (Nokia, Intel, Huawei):
· Discuss if a new requirement and setup is needed for testing of UL timing at beam change between non-collocated RRHs based on the results of RRM discussion.
Recommendations for 2nd round:
· UE UL TA adjustment belongs to RRM scope, the TA jump issue is under discussion in RRM session. The requirement can be verified based on RRM requirement. It is not proper to define a test case to cover demodulation and RRM test
· Based on discussion, majority companies think “one shot UE autonomous large uplink timing adjustment” can solve the TA jump issue for Uplink
· With maximum TA adjustment based on RAN1, the remaining propagation delay is close to the length of CP, existing TA model can keep Δτ within this range. 
· Delay jump only happen during RRH switching stage, the performance impact is minor compared with the whole transmissions. 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
· The main concern to Uplink timing, it will has impact performance.  To address the concern, additional marginal can be considered during requirement definition stage. 
· For moving forward, moderator suggest the following compromise solution    
· Apply existing UL TA model for UL timing adjustment requirement 
· Note: additional marginal can be considered during requirement definition
· Note: The conclusion of RRM discussion on Uplink timing solution can be considered if necessary 
· Further check in GTW session

GTW Agreements:
The baseline assumption: following same approach as existing PUSCH UL timing adjustment requirement (option 1)
· Further checking RRM conclusion on UL timing at beam change between non-collocated RRHs 




Issue 1-1-5: Channel model for performance requirements 
[moderator]: Combination Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B and Issue 3-1-1: Scope of PUSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B 
BS and UE has different RS tracking method, moderator suggests to discuss the scope of BS and UE demodulation requirement for different scenarios separately 
For BS side 
Candidate options:
· Option 1 (Nokia, Intel, Samsung, Ericsson): Define single requirement with cover all scenarios
· Option1a(Samsung): only based on Uni-directional scenario A
· Option1b(Nokia): only based on Bi-directional scenario B
· Option 2 (Nokia): Define three models: uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters with test applicability
· Option 3 (Huawei, ZTE): Define two models: uni-directional with Scenario-A parameters, and bi-directional with Scenario-B parameters.

Recommendations for 2nd round:
· 4 companies have provided the simulation comparison among all scenarios. Minor difference is foreseen based on 3 companies’ results.
· For moving forward, moderator suggest the following compromise solution    
· Define one set requirement for PUSCH to cover Uni-directional scenario A/B , and Bi-directional B
· FFS on which scenario will be chose to requirement definition
· Option 1: Uni-directional scenario A
· Option 2: Bi-directional scenario B
· Encourage company to bring simulation results for both scenarios. Based on collected results decide requirement definition  
· If time allowed, Further check in GTW session

For UE side 
Candidate options:
· Option 1 (Huawei, Intel, Samsung): Only define PDSCH requirement with Uni-directional scenario  A and Bi-directional scenario B
· Option 2 (Ericsson): Define a single PDSCH demodulation test case covering all the deployment scenarios [Scenarios A/B with Uni-directional and Scenario-B with Bi-directional deployment ]
· Option 3 (Intel, CMCC): Define separate test cases for Uni-directional deployment scenario A and B, and bi-directional scenario B.
· Further discuss and define applicability rules between defined test cases for different scenarios
· Option 4 (ZTE)
· We prefer to define test case for Uni-directional and bi-directional deployment separately if the test effort of a composite scheme is greater than the sum of the test effort of Uni-directional and bi-directional deployment.
· Option 5 (Qualcomm)
· Define only 1 Requirement (based on Scenario A OR B) for each Deployment Type
· postpone the Scenario choice to after simulation results for both Scenarios are collected, based on the strictest requirement;
Recommendations for 2nd round:
· For moving forward, moderator suggest the following compromise solution    
· Define one requirement for PDSCH per each RRH deployment scenario (Uni-directional and Bi-directional scenario)
· FFS on which scenario will be chose to requirement definition for Uni-directional A or B
· Encourage company to bring simulation results for both scenarios, decide requirement definition based collected results.
· If time allowed, Further check in GTW session

	Sub-topic
	Issue 1-2-1: Test feasibility with two panels for UE and BS
Tentative agreements:
· Assuming single panel for UE and BS FR2 HST Bi-directional RRH deployment  scenario testing




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)
Open issues 
Issue 1-1-5: Channel model for BS performance requirements 
· Proposals
· Option 1 (Nokia, Intel, Samsung, Ericsson): Define single requirement with cover all scenarios
· Option1a(Samsung): only based on Uni-directional scenario A
· Option1b(Nokia): only based on Bi-directional scenario B
· Option 2 (Nokia): Define three models: uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters with test applicability
· Option 3 (Huawei, ZTE): Define two models: uni-directional with Scenario-A parameters, and bi-directional with Scenario-B parameters.
· Recommended WF
· 4 companies have provided the simulation comparison among all scenarios. Minor difference is foreseen based on 3 companies’ results.
· For moving forward, moderator suggest the following compromise solution    
· Define one set requirement for PUSCH to cover Uni-directional scenario A/B , and Bi-directional B
· FFS on which scenario will be chose to requirement definition
· Option 1: Uni-directional scenario A
· Option 2: Bi-directional scenario B
· Encourage company to bring simulation results for both scenarios. Based on collected results decide requirement definition  

	Company
	Comments

	Company A
	

	Ericsson
	The WF is OK to us. We are fine with either option 1 or option 2, since the baseband algorithm needed to meet the requirement and the performance is the same in both cases.

	Samsung
	For the scope of BS demodulation, I have captured the related issue in the general part as Issue 1-1-5: Channel model for BS performance requirements. Maybe we can focus on the discussion whether the recommendation can be acceptable or not? or a better wording to improve it.
· Define one set requirement for PUSCH to cover Uni-directional scenario A/B , and Bi-directional B
· FFS on which scenario will be chose to requirement definition
· Option 1: Uni-directional scenario A
· Option 2: Bi-directional scenario B
· Encourage company to bring simulation results for both scenarios. Based on collected results decide requirement definition  

	Huawei
	We prefer to only define Uni-ScenarioA case and Bi-ScenarioB case. If one set requirement for PUSCH is defined to cover Uni-directional scenario A/B and Bi-directional B, then we prefer to skip Uni-ScenarioA case if Bi-ScenarioB case is passed as larger Doppler jump is observed in Bi-ScenarioB case, considering that Doppler jump is the most important point to be verified.

	Intel
	It seems that all companies agree that there is no difference between different scenarios from baseband processing and performance perspective. In this case it is reasonable to define requirements based on one scenario. Since Bi-directional scenario B has the largest Doppler jump we support Option 2a.

	Nokia, Nokia Shanghai Bell
	We agree that there is no meaningful difference in base-band performance between different requirements. We also understand the intention of the companies to reduce the number of tests, and support it, in general.
However, have one concern: from the NW perspective, uni-directional and bi-directional deployments are fundamentally different. Both are feasible. It makes sense to test BSs only in the target configuration.
Three models, that we proposed in Option 3 before, might be excessive.
Therefore, we see two ways to proceed:
1) Remove any reference to uni-/bi-directional operation in the model, i.e. define the only one HST FR2 model. Consequently, define requirements only in it.
In this case, our preference is to define such a model reusing bi-directional Scenario-B (Option 2 in moderator’s proposal or Option 2a in the WF above) 
2) Define two types of models and two sets of requirements: uni-directional (based on Scenario-A) and bi-directional (based on Scenario-B).
We do not have a strong preference and are open for discussion.

	Nokia, Nokia Shanghai Bell, 2
	Based, on comments provided by the companies, we would like to propose the following formulation for the WF:
The companies are encouraged to provide their views on the following candidate options:
· Option 1:
· Only define PUSCH requirements with Uni-directional RRH (based on scenario-A) and Bi-directional RRH (based on scenario-B)
· Option 2:
· Define only one set of requirements for PUSCH
· FFS, which scenario will be chosen to requirement definition
· Option 1: Uni-directional scenario A
· Option 2: Bi-directional scenario B
Encourage companies to bring simulation results for both scenarios. Based on collected results decide requirement definition

	Samsung
	We are fine with the current version proposed by Nokia, If time allowed, we  can try to down selection one of them

	Huawei
	We support Option 2a in the WF, i.e. Option 2.2 in the proposal from Nokia, define one set of performance requirements based on the worst cases, i.e. Bi-directional Scenario B that has the largest Doppler jump.
Based on comments provide so far, as if Option 2a is acceptable for most companies, we suggest to agree Option 2a in this meeting to reduce unnecessary simulations in the following meeting and minimize the number of test case.

	Intel
	We share similar view as Huawei: support Option 2a in the WF, i.e. Option 2.2 in the proposal from Nokia

	Ericsson
	We’d be fine with 2a too

	Nokia
	Looks like most of the companies are fine to define only one set of requirements with one channel model.
The model for bi-directional scenario-B can be used as a reference if it is OK for Samsung.
New proposed tentative agreement be:
· Define only one set of requirements for PUSCH
Define HST FR2 model based on Bi-directional scenario-B model.




Issue 1-1-6: Channel model for UE performance requirements 
· Proposals
· Option 1 (Huawei, Intel, Samsung): Only define PDSCH requirement with Uni-directional scenario  A and Bi-directional scenario B
· Option 2 (Ericsson): Define a single PDSCH demodulation test case covering all the deployment scenarios [Scenarios A/B with Uni-directional and Scenario-B with Bi-directional deployment ]
· Option 3 (Intel, CMCC): Define separate test cases for Uni-directional deployment scenario A and B, and bi-directional scenario B.
· Further discuss and define applicability rules between defined test cases for different scenarios
· Option 4 (ZTE)
· We prefer to define test case for Uni-directional and bi-directional deployment separately if the test effort of a composite scheme is greater than the sum of the test effort of Uni-directional and bi-directional deployment.
· Option 5 (Qualcomm)
· Define only 1 Requirement (based on Scenario A OR B) for each Deployment Type
· postpone the Scenario choice to after simulation results for both Scenarios are collected, based on the strictest requirement;
· Recommended WF
· For moving forward, moderator suggest the following compromise solution    
· Define one requirement for PDSCH per each RRH deployment scenario (Uni-directional and Bi-directional scenario)
· FFS on which scenario will be chose to requirement definition for Uni-directional A or B
· Encourage company to bring simulation results for both scenarios, decide requirement definition based collected results.
	Company
	Comments

	Company A
	

	Ericsson
	We would like to rephase the proposal as follows:
· Define PDSCH demodulation requirements with the channel model and DPS RRH switching scheduling (or TCI switching scheduling) assuming 1) Uni-directional deployment scenario and 2) Bi-directional deployment scenario. 
· FFS on whether Scenario A or B is used to define the channel model assuming Uni-directional scenario. 
The purpose of UE demodulation requirements is to verify the baseband processing. From the baseband processing point of view the difference between bi-directional and uni-directional deployment models is only the Doppler shift trajectory. As many companies also observed with the simulation results,  moreover, it is not observed any significant performance difference. 
This can be also discussed in 2-1-7. 

	Huawei
	We prefer to define requirement of Bi-ScenarioB case to verify the largest Doppler jump and define requirement of Uni-ScenarioA to verify DPS 1b scheme.

	Intel
	This issue relates to DPS Tx scheme discussion. To have better test coverage we suggest defining Bi-directional scenario B with scheme 1a and Uni-directional scenario with scheme 1b.

	Samsung
	Based  on comments received so far, we would like to propose as following
· Define PDSCH demodulation requirements with the channel model and DPS RRH switching scheduling (or TCI switching scheduling) assuming 1) Uni-directional deployment scenario and 2) Bi-directional deployment scenario 
· Option 1:
· Uni-directional A with DPS scheme 1b
· Bi-directional B with DPS scheme 1a  
· Test applicability 
· If UE is capable of 2 activate TCI state and UE should test both Uni-directional A with DPS scheme 1b and Bi-directional B with DPS scheme 1a   
· Option 2
· Uni-directional A with DPS scheme 1b
· Bi-directional B with DPS scheme 1a  
· Bi-directional B with DPS scheme 1b






Topic #2: 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

	R4-2117592
	Samsung
	Proposal 1:  Define PDSCH requirement only with Uni-directional scenario in scenario A. If the requirements were introduced for both scenario A and scenario B, define test applicability rule as if UE passes the test of scenario A, it can skip the test of scenario B.
Define PDSCH requirement with Bi-directional scenario with scenario B.
Introduce UE capability to differentiate the requirements of Uni-directional and Bi-directional scenario.
Proposal 2:  Define PUSCH with one requirement as Uni-directional RRH deployment scenario in scenario A for FR2 HST.
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. If BS declared to support both Uni-directional and Bi-directional operation, and BS can pass the test of Uni-directional for scenario A, it can skip the test of Bi-directional scenario for scenario B.
Proposal 3:  Assume single probe and static UE for HST UE demodulation

	R4-2117593
	Samsung
	Observation 1: Similar performance can be achieved for Uni-directional scenario with A and B
Observation 2: About 1 dB performance loss for Bi-directional compared with Uni-directional scenario
Proposal 1: Define two sets of PDSCH requirement for Bi-directional scenario with two Doppler values,  
· 9722Hz
· 7000Hz 
Proposal 2: Define PDSCH requirement with DPS scheme 1a and DPS scheme 1b to cover one scenario of Uni-directional RRH deployment 
· DPS scheme 1a with scenario A
· DPS scheme 1b with scenario A
Or 
· DPS scheme 1a with scenario A
· DPS scheme 1b with scenario B
Reuse Rel-16 applicability rule for UE test depending on UE capability, i.e, if a UE can support >1 TCI state, then UE will pass scheme 1b and skipped schem1a test cases, and if a UE only support 1 TCI state, the UE need to pass scheme 1a and ship scheme 1b test cases
Proposal 3: Only Define PDSCH requirement with DPS scheme 1a for Bi-directional RRH deployment in scenario B.
Proposal 4:  Configure 2 SSBs association 2 CSI-RS resource sets for PDSCH requirement, where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH, 
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 5: Choose MCS 17 with rank2 PDSCH requirement as starting point.
Proposal 6: Scheduled PDSCH in TDD special slots as baseline

	R4-2117694
	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 for Bi-directional scenario of scenario B.
Proposal 3: the applicability rule between DPS 1a and DPS 1b can be reused.

	R4-2118008
	Intel
	Proposal 1:	Adopt 9722 Hz Doppler frequency for PDSCH demodulation requirements with Bi-directional deployment.
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 requirement for Uni-directional deployment scenario A with DPS scheme 1a and Uni-directional deployment scenario B with DPS scheme 1b.
Proposal 4:	Define PDSCH requirements only with DPS scheme 1a for bi-directional deployment scenario.
Proposal 5:	Define PDSCH requirements with DPS scheme 1a scenario A and 1b for scenario B in uni-directional deployments. Define same applicability rule between 1a and 1b schemes as in HST FR1
Proposal 6:	Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
Proposal 7:	If bi-directional requirements will be defined for two different speeds (according to Table 2) define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed. 

	R4-2118234
	Ericsson
	Proposal 1: Bi-directional testing for both BS and UE is based on a single panel
Proposal 2: Confirm model 2a for bi-directional modelling.
Proposal 3: Set a single PDSCH and single PUSCH requirement for all scenarios (A, B Uni-directional, B Bi-directional). Passing the requirement demonstrates minimum performance can be achieved by the baseband in any of the scenarios.

	R4-2118434
	ZTE
	Observation 1: The transmission scheme is highly related to the number of beam which is still under discussion in RRM session.
Proposal 1: To define scheme 1b for scenario-B uni-directional deployment and scenario-B bi-directional deployment.
Proposal 2: Scheme 1a can be defined for scenario-A uni-directional deployment if the number of beam for scenario-A uni-directional deployment is one, otherwise scheme 1b is to be defined.

	R4-2118684
	Ericsson
	Observation 1: Different channel model options do not show significant PDSCH performance difference with regard to the SNR to achieve 70% of the maximum throughput.
Proposal 1: Confirm Option 2a for bi-directional deployment scenario.
Proposal 2: Channel model for HST FR2 should not model the delay jump.
Proposal 3: Set 9722Hz to the maximum Doppler frequency offset for PDSCH requirement in Bi-directional deployment scenario.
Proposal 4: RAN4 should choose one of scenarios for DPS transmission schemes for Uni-directional scenario.
Proposal 5: RAN4 defines both DPS scheme 1a and 1b for PDSCH requirement in Uni-directional scenario. Test applicability depends on UE capability of active TCI states. 
Proposal 6: RAN4 defines both DPS scheme 1a and 1b for PDSCH requirement in Bi-directional scenario. Test applicability depends on UE capability of active TCI states.
Proposal 7: Bi-directional testing for UE demodulation requirements is based on a single panel. This means the OTA test environment has one transmitter and it changes the Doppler shift according to the channel model. 
Proposal 8: Assume the following parameters for PDSCH demodulation requirements for FR2 HST.
· Antenna configuration 2x2
· MCS 17, Rank 1
· SCS=120kHz, CBW=200MHz
· DMRS type 1 with 2 additional DMRS symbols (i.e., DMRS configuration with 1+1+1)
· TRS transmitted every 10ms
Proposal 9: RAN4 should define a single PDSCH demodulation test case covering all the deployment scenarios (Scenarios A/B with Uni-directional and Scenario B with Bi-directional deployment).                                                                                                                                                                                                                                                                                                                                                                                                             

	R4-2119020
	Huawei
	Observation 1: There is negligible demodulation performance difference for different FR2 HST scenarios for downlink.
Observation 2:  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.
Proposal 1:  Only define Uni-Scenario A case and Bi-Scenario B case
Proposal 2:  Define 350km/h requirements, i.e. Doppler of 9722Hz targeting 350km/h at 30GHz for both Bi-directional and Uni-directional RRH deployment.
Proposal 3: Do not introduce the UE capability to differentiate requirement for Bi/Uni-directional 
Proposal 4: Define DPS scheme 1a for Bi-directional deployment and define both DPS scheme 1a and scheme 1b for Uni-directional deployment. Same applicability rule as Rel-16 HST between DPS 1a and DPS 1b should be used.

	R4-2119320
	Qualcomm
	Observation 1: To actively track ≥2 TCI States in FR2 HST Bidirectional Deployment, the UE can be required to simultaneously receive from 2 different panels (ie. when RRHs transmitting Active TCI states are placed in opposite relative directions with respect to the UE).
Observation 2: In order to avoid performance degradation, before receiving PDSCH after a TCI state switch across different RRHs with large Doppler and/or Delay jumps, the UE needs to be allowed additional time to select SSB as FO tracking RS, receive it from the RRH transmitting the target TCI and process it, before selecting back TRS as FO tracking RS, receive it and process it; 
Observation 3: The UE will have to switch to SSB-based tracking to estimate the doppler jump in bidirectional deployment or the delay jump in unidirectional deployment when switching TCI across different RRHs;
Observation 4: For PDSCH Demodulation Tests, assume that UE is informed through network signaling whether the TCI State Switch happens across RRH according to the proposals included in [6].
Proposal 1: For PDSCH Demodulation Tests with bidirectional deployment, assume that the FR2 HST UE is connected to the 2nd nearest RRH according to the deployment model depicted in the picture above; 
Proposal 2: Do not define PDSCH Demodulation requirements for HST DPS Scheme 1b for Bidirectional deployment.
Proposal 3: During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time. 
Proposal 4: According to the previous proposal, for FR2 HST DPS extend the FR1 HST DPS PDSCH allocation timeline to include TfirstSSB, TSSB proc and replace TfirstTRS with TfirstTRSafterSSB.

	R4-2119409
	Intel 
	Proposal 1: Assume that using of single panel is sufficient to verify demodulation processing in HTS FR2 bi-directional deployment scenario.
Proposal 2: Define separate test cases for uni-directional deployment scenario A and B, and bi-directional scenario B.
Proposal 3: Further discuss and define applicability rules between defined test cases for different scenarios.



Open issues summary
Last RAN4 meeting agreements in the WF R4-2115725 and R4-2115726
List of open issues
· Sub-Topic 2-1: PDSCH requirement 
· Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
· Issue 2-1-2: Doppler Frequency for Bi-directional scenario
· Issue 2-1-3: UE capability 
· Issue 2-1-4: Test applicability rule  
· Issue 2-1-5: DPS transmission schemes for Uni-directional RRH scenario
· Issue 2-1-6: DPS transmission schemes for Bi-directional RRH scenario
· Issue 2-1-7: Number of Sets of requirement for Uni-directional and Bi-directional scenario
· Issue 2-1-8: Deployment scenario for demodulation test for Bi-directional scenario
· Issue 2-1-9: Test procedure of DPS transmission schemes
· Issue 2-1-10: Throughput statistics during TCI state switching
· Issue 2-1-11: Test setup for PDSCH requirement
Sub-topic 2-1 PDSCH requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
· Observations
· Option 1 (Huawei):
· There is negligible demodulation performance difference for different FR2 HST scenarios for downlink
· Option 2 (Samsung):
· Similar performance can be achieved for Uni-directional scenario with A and B
· About 1 dB performance loss for Bi-directional compared with Uni-directional scenario
· Option 3 (Ericsson):
· Different channel model options do not show significant PDSCH performance difference with regard to the SNR to achieve 70% of the maximum throughput.
· Proposals
· Option 1 (Huawei): Only define PDSCH requirement with Uni-directional scenario  A and Bi-directional scenario B
· Option 2 (Ericsson): Define a single PDSCH demodulation test case covering all the deployment scenarios [Scenarios A/B with Uni-directional and Scenario-B with Bi-directional deployment ]
· Option 3 (Intel): Define separate test cases for uni-directional deployment scenario A and B, and bi-directional scenario B.
· Further discuss and define applicability rules between defined test cases for different scenarios
· Option 4 (Samsung)
· Define PDSCH requirement only with Uni-directional scenario in scenario A. If the requirement was introduced for both scenario A and scenario B, define test applicability rule as if UE passes the test of scenario A, it can skip the test of scenario B.
· Define PDSCH requirement with Bi-directional scenario with scenario B
· Option 5 (ZTE)
· We prefer to define test case for uni-directional and bi-directional deployment separately if the test effort of a composite scheme is greater than the sum of the test effort of uni-directional and bi-directional deployment.
· Recommended WF
· Encourage feedback from companies


Issue 2-1-2: Test applicability rule for requirements of different scenarios
·  Proposals
· Option 1 (Samsung): If the requirement was introduced for both scenario A and scenario B, define test applicability rule as if UE passes the test of scenario A, it can skip the test of scenario B.
· Recommended WF
· Encourage feedback from companies

Issue 2-1-3: Doppler Frequency for Bi-directional scenario  
· Observations:
· 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.
· Observation 2(Intel):
· Option 1 contradicts with previous agreement to not take into account any extra UE frequency error margins to derive max supported Doppler frequency.
· Conventional UE implementation assumes implementation of SSB based time/frequency estimation.
· UEs without SSB based time/frequency re-synchronization after Tx beam (SSB) switching can operate in certain scenarios.
· Proposals
· Option 1 (CMCC, Ericsson, Intel, Huawei, Samsung): 9722Hz,  and the assumption of RS for tracking is up to UE implementation
· Option 2 (Samsung): Define two sets of PDSCH requirement for Bi-directional scenario with two Doppler values, up to UE capability 
·  9722Hz
· 7000Hz
· Recommended WF
· Encourage feedback from companies

Issue 2-1-4: UE capability 
· Proposals
· Option 1 (Huawei): 
· Do not introduce the UE capability to differentiate requirement for Bi/Uni-directional.
· Option 2 (Intel, Samsung): 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
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
· Recommended WF
· Encourage feedback from companies


Issue 2-1-5: Test applicability rule for two sets requirement for Bi-directional   
· Proposals
· Option 1(Intel): If bi-directional requirements will be defined for two different speeds (according to Table 2 define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
· Recommended WF
· Encourage feedback from companies

Issue 2-1-6: DPS transmission schemes for Uni-directional RRH scenario
· Observations
· Observation  1 (ZTE): 
· The transmission scheme is highly related to the number of beam which is still under discussion in RRM session
· Observation  2 (Intel):
· There is no difference between deployment scenarios A and B from the baseband receive processing perspective and provided demodulation performance.
· Proposals
· Option 1 (Intel, Samsung, Ericsson, Huawei, CMCC): Both DPS scheme 1a and DPS scheme 1b with same applicability rule as Rel-16 FR1 HST
· Option 1a (Intel, Samsung): DPS scheme 1a for Uni-directional scenario A, DPS scheme 1b for Bi-directional scenario B, with the same applicability rule as Rel-16 FR1 HST
· Option 2a (Ericsson): RAN4 should choose one of scenarios for DPS transmission schemes for Uni-directional scenario.
· Option 2 (ZTE): Scheme 1a can be defined for scenario-A Uni-directional deployment if the number of beam for scenario-A Uni-directional deployment is one, otherwise scheme 1b is to be defined.
· Recommended WF
· Introduce PDSCH requirement with  both DPS scheme 1a and DPS scheme 1b  for Uni-directional scenario with same applicability rule as Rel-16 FR1 HST
· Option 1:  DPS scheme 1a and scheme 1b for both scenario A and scenario B with 4 test cases
· Option 2:  DPS scheme 1a and scheme 1b for scenario A only with 2 test cases 
· Option 3:  DPS scheme 1a and scheme 1b for scenario B only with 2 test cases
· Option 4: DPS scheme 1a for scenario A, and DPS scheme 1b for scenario B, with 2 test cases
· Encourage feedback from companies whether option 4 can be acceptable with considering the test effort and test purpose?

Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
· Observations
· Observation 1 (Qualcomm): 
· To actively track ≥2 TCI States in FR2 HST Bidirectional Deployment, the UE can be required to simultaneously receive from 2 different panels (ie. when RRHs transmitting Active TCI states are placed in opposite relative directions with respect to the UE).
· Observation 2 (Intel):
· There are no performance benefits of using DPS scheme 1b in bidirectional deployments. On the contrary, this scheme leads to the reduction of the max achievable throughput due to scheduling restriction of the PDSCH associated with active TCI state.
[image: ]
Wasting of useful resource due to active panel switching and processing of TRS resources associated with non-serving RRH
· Proposals
· Option 1 (Intel, Huawei, Samsung, Qualcomm): Only DPS scheme 1a
· Option 2 (CMCC, Ericsson, ZTE): Both DPS scheme 1a and scheme 1b with same applicability rule as Rel-16 FR1 HST
· Recommended WF
· Encourage feedback from companies whether option 1 can be acceptable?

Issue 2-1-8: Number of Sets of requirement for Uni-directional and Bi-directional scenario
· Proposals
· Option 1 (Intel):
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
· If bi-directional requirements will be defined for two different speeds (according to Table 2) define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
Table 1. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	350 km/h
	Mandatory
	3



Table 2. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	250 km/h
	Mandatory
	3

	
	Scenario B
	1a
	350 km/h
	If is introduced, will be up to UE capability
	4



· Recommended WF
· Pending on issue 2-1-1, 2-2-1, 2-2-4 and 2-2-5



Issue 2-1-9: Deployment scenario for demodulation test for Bi-directional scenario 
· Proposals
· Option 1 (Qualcomm):
· For PDSCH Demodulation Tests with bidirectional deployment, assume that the FR2 HST UE is connected to the 2nd nearest RRH according to the deployment model depicted in the picture as
[image: ]


	Assume that FR2 HST UEs:
· Are always connected to the 2nd-nearest RRH, to avoid coverage holes when the train is located close or right below the RRH location;
· According to the principle listed below, the switching points between connecting to one RRH to another RRH are located at:
· At the midpoint between 2 RRH location [(2k+1)*Ds/2] 
· where the UE switches between adjacent RRHs, ie. from RRH#(2k+1) to RRH#(2k) or from RRH#(2k-1) to RRH#(2k), and;
· Exactly at the RRH location (ie, (2k)*Ds), 
· where the UE switches between non-adjacent RRH, ie. from RRH#(2k+1) to RRH#(2k-1) or viceversa;



· Recommended WF
· Encourage feedback from companies


Issue 2-1-10: Test procedure of DPS transmission schemes
· Observations
· Observation  1: 
· In order to avoid performance degradation, before receiving PDSCH after a TCI state switch across different RRHs with large Doppler and/or Delay jumps, the UE needs to be allowed additional time to select SSB as FO tracking RS, receive it from the RRH transmitting the target TCI and process it, before selecting back TRS as FO tracking RS, receive it and process it;
· The UE will have to switch to SSB-based tracking to estimate the doppler jump in bidirectional deployment or the delay jump in unidirectional deployment when switching TCI across different RRHs;
· For PDSCH Demodulation Tests, assume that UE is informed through network signaling whether the TCI State Switch happens across RRH according to the proposals in R4-2119321
· Proposals
· Option 1 (Qualcomm):
·  During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· According to the previous proposal, for FR2 HST DPS extend the FR1 HST DPS PDSCH allocation timeline to include TfirstSSB, TSSB proc and replace TfirstTRS with TfirstTRSafterSSB.
	1. Adding the following two terms to the PDSCH allocation timeline:
[bookmark: _Hlk85820133]TfirstSSB + TSSB proc 
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE;
· TSSB proc is the number of slots for SSB processing;
2. While TfirstTRS should be updated to TfirstTRSafterSSB  to reflect this new definition:
· TfirstTRSafterSSB is the number of slot to the first TRS transmission occasion available after (TfirstSSB + TSSB proc) after MAC CE command is decoded by the UE;



· Recommended WF
· Encourage feedback from companies

Issue 2-1-11: Throughput statistics during TCI state switching
· Proposals
· Option 1 (Qualcomm): During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· Recommended WF
· Encourage feedback from companies

Issue 2-1-12: Test setup for PDSCH requirement
· Proposals
· Option 1 (Ericsson):
· Antenna configuration : 2x2
· MCS 17, Rank 1
· SCS =120kHz, CBW=200MHz
· DMRS type 1 with additional DMRS symbols (i,e., DMRS configuration with 1+1+1)
· TRS transmitted every 10ms
· Option 2 (Samsung):
· MCS 17 with rank 2 at start point
· Scheduled PDSCH in TDD special slots as baseline
· TDD pattern : 3D1S1U, S=10D:2G:2U
· Configure the same transmission period for SSB and TRS as 20ms with following
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
· Configure 2 SSBs associated with 2 CSI-RS resources sets for PDSCH requirement,  where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH
· Recommended WF
· Encourage feedback from companies


Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 2-1 
	Company
	Comments

	XXX
	Issue 2-1-1
Issue 2-1-2
Issue 2-1-3
Issue 2-1-4
Issue 2-1-5
Issue 2-1-6
Issue 2-1-7
Issue 2-1-8
Issue 2-1-9
Issue 2-1-10
Issue 2-1-11
Issue 2-1-12

	Intel
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
We do not observe performance difference between different channel models. In this case our priority is to reduce UE test efforts. In this case option 1, 4 and option 3 are fine for us. For option 3 we propose to define different DPS Tx schemes for different unidirectional scenarios like Scenario A with 1a scheme and Scenario B with 1b. In this case only one unidirectional test will be performed depending on UE capability. 
Issue 2-1-2: Test applicability rule for requirements of different scenarios
We support proposed approach to define applicability rule between scenarios A and B. We propose to define it based on UE capability for number of active TCI states and differentiation of schemes 1a and 1b between scenario A and B. 

Issue 2-1-6: DPS transmission schemes for Uni-directional RRH scenario
We support Option 4. It has reasonable test load compared to Option 1 and better scenario coverage compared to Option 2 and 3.
Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
There is no value to configure DPS scheme 1b under assumption of a single panel reception at UE side. UE cannot efficiently make pre-tracking of the second TCI state without long interruptions during the data reception. We can address 1b scheme in future releases when two simultaneously active panels will be considered. 

Issue 2-1-9: Deployment scenario for demodulation test for Bi-directional scenario 
The current unidirectional channel model is fully aligned with the proposed approach.
Issue 2-1-10: Test procedure of DPS transmission schemes
We agree that in order to address big time/frequency jump UE needs to receive and process SSB and TRS. For scheme 1a with one active TCI state UE cannot do pre-tracking so additional delay to the current HST FR1 DPS test setup should be added. For 1b scheme UE can do pre-tracking in advance and there is no need to wait new SSB/TRS resources. This is fully aligned with TCI state 
It is aligned with MAC CE based TCI state switching delay requirements defined in TS 38.133.  
Issue 2-1-11: Throughput statistics during TCI state switching
Support this for scheme 1a only. Otherwise, there are no benefits of scheme 1b if the interruption time will be same regardless of the number of active TCI states.
Issue 2-1-12: Test setup for PDSCH requirement
We should merge Option 1 and Option 2. Our suggestion is the following:
· Antenna configuration: 2x2
· MCS 17, Rank 2
· SCS =120kHz, CBW=200MHz
· DMRS type 1 with additional DMRS symbols (i,e., DMRS configuration with 1+1+1)
· TRS transmitted every 10ms
· Scheduled PDSCH in TDD special slots as baseline
· TDD pattern: 3D1S1U, S=10D:2G:2U
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
· Configure 2 SSBs associated with 2 CSI-RS resources sets for PDSCH requirement, where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH
So we support to configure Rank 2 and we do not need to align SSB and TRS periodicities if we define proper TCI state switching time during the test (as discussed on issues 2-1-10 and 2-1-11)

	Ericsson
	Issue 2-1-1
Option 2. As commented in Issue 1-1-1, RAN4 should discuss the purpose of the FR2 HST demodulation test cases from the assumed deployment scenarios. In our understanding, from the demodulation requirements point of view, the purpose of HST FR2 test can be verified if the channel model including:
· Max Doppler shift of 9722Hz (considering 350km/h at 30GHz)
· Doppler shift jump between -fmax and +fmax (considering the bi-directional deployment)
· Single panel, i.e., only one active antenna panel at a time
As far as the purpose is satisfied, we think any channel model is fine since we don’t see any performance difference.

Issue 2-1-2
We first need to agree with the number of test cases. 

Issue 2-1-3
Option 1. We don’t think RAN4 need to define two requirements since there is no performance difference. Considering the minimum requirements, it is enough to define one test with fmax=9722Hz.

Issue 2-1-4
Option 1. It also depends on the conclusion on the number of test case in Issue 2-1-1. 

Issue 2-1-5
Depends on the conclusion on Issue 2-1-3. 

Issue 2-1-6
We first need to agree with the channel model in Issue 2-1-1. If we agree on the unified channel model, we can define DPS 1a and 1b for this unified channel model. Since the difference between DPS 1a and 1b is only the number of active TCI states, we prefer to define 1a and 1b with the same channel model. 

Issue 2-1-7
We agree this WI assumes the single Rx panel and DPS 1b with bi-directional deployment scenario is not applicable. 
However, it depends on the test setup. If we agree with the unified channel model and it verifies the Doppler shift changes only, the transmitter in OTA test system transmits the signals only from one direction. It can be applicable for both 1a/1b.

Issue 2-1-9
It depends on the conclusion on the channel model (Issue 2-1-1). 

Issue 2-1-10
In our understanding it is up to UE implementation whether it uses SSB and/or TRS for frequency tracking. Considering the UE using TRS, we can consider both SSB and TRS. 
· TfirstRS + TRS_proc
· TfirstRS is the larger number of slots to the first SSB transmission and the first TRS transmission after MAC CE command is decoded by the UE
· TRS_proc is the larger number of slots for SSB processing and TRS processing.

Issue 2-1-11
Option 1 is fine. 

Issue 2-1-12
The main difference between option 1 and 2 is the rank and TRS configuration. 
We are open to consider MCS 17 with rank 2 according to the required SNR level. 
We are also fine to schedule TRS every 20ms. (Assuming TDD configuration with DDDSU)

	Huawei
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
Option 1. From the Doppler trajectory we can see that the Uni-ScenarioA case can provide largest frequency offset among all cases and the Bi-ScenarioB case provide largest frequency jump among all cases. The baseband processing verification under Uni-ScenarioA can be covered by the other two cases. To ensure the test coverage and reduce the test load at the same time, we propose to only define Uni-ScenarioA case and Bi-ScenarioB case. We are also open to discuss the new channel model to combine Uni-ScenarioA and Bi-ScenarioB.
Issue 2-1-2: Test applicability rule for requirements of different scenarios
As discussed in Issue 2-1-1, we prefer to define Uni-ScenarioA case and Bi-ScenarioB case. In this situation, we don’t support define applicability rule between above two scenarios but support to define applicability rule for DPS 1a and DPS 1b scheme for the certain scenario.
If companies have strong concern about the test effort and the applicability rule must be defined for different scenarios, then we prefer to skip Uni-ScenarioA case if Bi-ScenarioB case is passed as larger Doppler jump is observed in Bi-ScenarioB case, considering that Doppler jump is the most important point to be verified.
Issue 2-1-3: Doppler Frequency for Bi-directional scenario
Option 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. So we prefer to only define 350km/h requirements, i.e. Doppler of 9722Hz targeting 350km/h at 30GHz for both Bi-directional and Uni-directional RRH deployment.
Issue 2-1-4: UE capability
This issue should be discussed later when conclusion is made in Issue 2-1-3.
Issue 2-1-5: Test applicability rule for two sets requirement for Bi-directional
This issue should be discussed later when conclusion is made in Issue 2-1-3.
Issue 2-1-6: DPS transmission schemes for Uni-directional RRH scenario
We support Option 1. Only one requirement of DPS 1a and DPS 1b for the certain scenario is tested.
Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
We are OK to not consider DPS 1b for Bi-directional deployment and define requirement in future release.
Issue 2-1-9: Deployment scenario for demodulation test for Bi-directional scenario 
We are OK with Option 1.
Issue 2-1-10: Test procedure of DPS transmission schemes
For Bi-directional DPS 1a, as per TS 38.331, the new TCI state should be applied after SSB has been processed. So the PDSCH allocation timeline should only include TfirstSSB  and TSSB proc. TfirstTRS or TfirstTRSafterSSB should not be considered.
For Uni-directional DPS 1a and 1b, we think the same test procedure of PDSCH allocation timeline as HST FR1 should be applied. 
Issue 2-1-11: Throughput statistics during TCI state switching
We can use similar method as HST FR1, i.e. only for DPS 1a, PDCCH and PDSCH are DTXed in these slots in which throughput statistics are not considered.
As we discussed in Issue 2-1-10, for DPS 1a, we prefer to not consider throughput statistics until the UE has received and processed at least one instance of SSB.
Issue 2-1-12: Test setup for PDSCH requirement
We prefer to select rank 2 that is same as HST FR1.
We don’t think it necessary to configure the same transmission period for SSB and TRS as 20ms. It is benefit to configure 10ms TRS in HST scenario for more precise channel estimation.

	Qualcomm
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B;
From the point of view of demodulation performances we agree that we do not expect large difference between Scenario A or B. However, we propose to agree on:
	- Define only 1 Requirement (based on Scenario A OR B) for each Deployment Type;
	- postpone the Scenario choice to after simulation results for both Scenarios are collected, based on the strictest requirement;
Issue 2-1-2: Test applicability rule for requirements of different scenarios
Based on our proposal for Issue 2-1-1, we do not need this applicability rule;
Issue 2-1-3: Doppler Frequency for Bi-directional scenario  
Regarding the observations proposed by Intel:
We did have an agreement on not considering UE frequency error but in our understanding that applied to UE FO Error impact on PDSCH performances, for which it can be considered simply as a degradation. But, if we do not considered UE error in this case there is no guarantee that the UE can track FO using TRS, with potential unbounded performance impact and not a simple degradation. So it is our view that we cannot apply that agreement to Max Doppler computation, and 5652Hz with 0.1 PPM FOE error and 10% safety margin should still be an option;
We agree with observation 3 and it is our view that the reference to a 'conventional procedure for UE to use SSB to obtain rough time/frequency synchronization' is limited to the case of initial access, and so it should not be used as argument to derive an expectation on UE behaviour during connected mode measurements.
According to this, we believe that the implementation of SSB re-synchronization and as such: 
	- support of speed >250km/h should be based on UE capability, and 
	- the according performance requirement should be defined with maximum doppler 5652Hz with 0.1 PPM FOE error and 10% safety margin (see above); 
Issue 2-1-4: UE capability 
Support Option 2, see also Issue 2-1-3
Issue 2-1-5: Test applicability rule for two sets requirement for Bi-directional   
Agree with Option 1;
Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
Agree with Option 1
Issue 2-1-10/11: Test procedure of DPS transmission schemes
@Huawei: It is our understanding that we do not have Demodulation requirements in RAN4 for SSB-based TO/FO tracking. It is our view that we should allow time for the UE to receive and process TRS before resuming evaluating throughput performances;
Issue 2-1-12:
We are fine starting from a baseline assumption of MCS17/Rank2. 
Whether to consider PDSCH in Special Slot should be first evaluated on the base on simulation results.
We support TRS periodicity of 10ms and SSB periodicity of 20 ms, since they do not need to have the same periodicity for the test;

	ZTE
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
As discussed in Issue 1-1-1, if a single PDSCH demodulation test is defined it should be the worst-case test which can cover both Doppler jump and delay jump. Maybe  a composite test case is considered. If it’s hard to define the composite test case we prefer to define test cases separately.
Issue 2-1-2: Test applicability rule for requirements of different scenarios
We can wait for the conclusion of Issue 2-1-1
Issue 2-1-3: Doppler Frequency for Bi-directional scenario
With SSB + TRS, 9722 Hz can be tracked for 350km/h HST, this issue is also related to Issue 2-1-4.
Issue 2-1-4: UE capability 
We are open for this issue, if the need of different speeds is confirmed maybe we need to define a UE capability to support different speed.
Issue 2-1-5: Test applicability rule for two sets requirement for Bi-directional   
This issue can be discussed when Issue 2-1-3 and 2-1-4 are concluded.
Issue 2-1-6: DPS transmission schemes for Uni-directional RRH scenario
This issue is related to Issue 2-1-1, if channel model is defined separately, we prefer option 4 which covers both scenarios with less test cases.
Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
One question to be clarified: Should multiple receive beams be excluded for a single active panel case?
Issue 2-1-9: Deployment scenario for demodulation test for Bi-directional scenario 
We are OK with option 1 since 2a is the baseline reached in RAN4# 100-e meeting.

	CMCC
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
Our preference is to define test cases for uni-directional scenario A and B, and bi-directional scenario B, but we are open to discussion. And the applicability rule for certain cases can be considered.
 Issue 2-1-3: Doppler Frequency for Bi-directional scenario
Option 1. 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.
Issue 2-1-6: DPS transmission schemes for Uni-directional RRH scenario
We are OK with the recommended WF to introduce PDSCH requirement with both DPS scheme 1a and DPS scheme 1b for Uni-directional scenario with same applicability rule as Rel-16 FR1 HST. As for the details, our preference is option 1, but we are fine with option 4.
Issue 2-1-7: DPS transmission schemes for Bi-directional RRH scenario
Option 2. Option 2 provide better test coverage and with the applicability rule, the number of test cases is not increased compared with option 1.


	Samsung
	Issue 2-1-1: Scope of PDSCH requirements with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
For Uni-directional RRH deployment scenario, compared with scenario A and scenario B, although the number of beam per RRH is different, where 1 beam per RRH panel, and 2 beams per RRH panel. From the UE receiver perspective, the different is minor. Based on our initial result, similar results can be achieved. So, there is no necessary to introduce requirement for both scenario A and scenario B with same transmission scheme.  At least, for Uni-directional scenario, single set requirement should be enough to verify the baseband processing.
We are fine with QC proposal for Uni-directional scenario
As for Bi-direction scenario, huge Doppler frequency will be experienced by UE when UE switches one RRH from another RRH.  The Doppler value will be double compared with the value in Uni-directional, which may exceed the frequency Doppler estimation range by TRS. UE may has different FOE strategies. Therefore, to verify the proper time/frequency offset tracking, it is necessary to define PDSCH requirement for Bi-directional
Issue 2-1-3: Doppler Frequency for Bi-directional scenario  
We are fine with option 1 if no companies only apply TRS for frequency/timing offset tracking.
Issue 2-1-4: UE capability
If only one set requirement of Bi-directional, there is no need to define the UE capability 
Issue 2-1-5: DPS transmission schemes for Uni-directional  RRH scenario
Either option 2 or option 4 are fine us. 
As mentioned, for Uni-directional scenario, the Doppler observed by UE in scenario A is larger than that in scenario B. While from the demodulation perspective, there is no different receiver processing foreseen.  Based on our initial simulation, similar performance can be achieved for Uni-directional in scenario A and scenario B. Therefore, we prefer to define the requirement with one of them, no need to cover both scenario A and scenario B for both DPS transmission schemes with considering the test effort. From our side, we prefer to only cover scenario A with two test cases, If companies have consensus about scenario B, another solution is to define PDSCH requirement with DPS scheme 1a and DPS scheme 1b for scenario A and scenario B separately, i.e.,  DPS scheme 1a with scenario A and DPS scheme1b with scenario B
Issue 2-1-6: DPS transmission schemes for Bi-directional RRH scenario 
Option 1
From test ability perspective, existing OTA test with single panel can be applied for DPS scheme 1a and DPS scheme1b, From the demodulation requirement, there is no difference for them. While as mentioned, with DPS scheme 1b, there will be performance degradation. There is no benefit compared with DPS scheme 1a. We agree Intel proposal that DPS scheme 1b can be considered in future release if two panels are simultaneously activated 
Issue 2-1-7: Number of Sets of requirement for Unidirectional and Bi-directional scenario
Pending on previous issues 
Issue 2-1-8: Deployment scenario for demodulation test for Bi-directional scenario
Fine with option 1
Issue 2-1-9: Test procedure of DPS transmission schemes
We suggest it is better to discussion with DPS scheme 1a and scheme 1b, Uni-directional and Bi-directional scenario separately  
For DPS scheme 1a and 1b under Uni-directional scenario, same Tx beam are transmitted by RRH,  in our view, there is no need to include T_firstSSB and Tssb_proc,
For DPS scheme 1a, since UE cannot do pre-tracking for new TCI state, it seems that additional delay for SSB processing 
Issue 2-1-10: Throughput statistics during TCI state switching
Generally, we are ok that there is no PDSCH scheduling during the TCI switching, there is to align with FR1 DPS scheme. While detail condition should be discussed based on different DPS schemes and scenario
Issue 2-1-11 Test setup for PDSCH requirement 
In FR2 HST, each RRH will send at least one SSB with configuring one CSI-RS resource, which has the QCL property, especially for QCL-D
From beam switching procedure, UE should wait the next available SSB occasion for timing/frequency tracking. After beam switching successfully, UE can receive PDCCH/PDSCH with new TCI-state.  With TRS period is 10ms, during beam switching procedure , it may result in the first resource is TRS and not SSB,  if not Rx beam information based on SSB , how can UE know the Rx beam for TRS 
In existed FR2 PDSCH demodulation test, the default SSB period configuration is 20ms, TRS period configuration is 20ms, we can use as a starting point.


 




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 2-1-2: Doppler Frequency for Bi-directional scenario
Candidate options:
· Option 1 (CMCC, Ericsson, Intel, Huawei, Samsung, ZTE): 9722Hz,  and the assumption of RS for tracking is up to UE implementation
· Option 2 (Samsung): Two sets of requirement pending on UE capability
· 9722Hz
· 7000Hz
· Option 3 (Qualcomm): Two sets of requirement pending on UE capability
· 9722Hz
· 5652Hz with 0.1ppm FOE error and 10% safety margin
Recommendations for 2nd round:
· If time allowed Further check in GTW session


Issue 2-1-3: UE capability 
Candidate options:
· Option 1 (Huawei): 
· Do not introduce the UE capability to differentiate requirement for Bi/Uni-directional.
· Option 2 (Intel, Samsung, Qualcomm): 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
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
Recommendations for 2nd round:
· Pending on whether to define two sets of requirement for Bi-directional scenario



Issue 2-1-4: Test applicability rule for two sets requirement for Bi-directional rule
  Candidate options:
· Option 1(Intel): If bi-directional requirements will be defined for two different speeds (according to Table 2 define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
Recommendations for 2nd round:
· Pending on whether to define two sets requirement for Bi-directional scenario 

Issue 2-1-5: DPS transmission schemes for Uni-directional RRH scenario
Candidate options:
· Introduce PDSCH requirement with  both DPS scheme 1a and DPS scheme 1b  for Uni-directional scenario with same applicability rule as Rel-16 FR1 HST
· Option 1:  DPS scheme 1a and scheme 1b for both scenario A and scenario B with 4 test cases
· Option 2:  DPS scheme 1a and scheme 1b for scenario A only with 2 test cases 
· Option 3:  DPS scheme 1a and scheme 1b for scenario B only with 2 test cases
· Option 4: DPS scheme 1a for scenario A, and DPS scheme 1b for scenario B, with 2 test cases
Recommendations for 2nd round:
· Further discussion in 2nd round, Pending on the test scope discussion of UE demod 


Issue 2-1-6: DPS transmission schemes for Bi-directional RRH scenario
Candidate options:
· Option 1 (Intel, Huawei, Samsung, Qualcomm): Only DPS scheme 1a
· Option 2 (CMCC, Ericsson, ZTE): Both DPS scheme 1a and scheme 1b with same applicability rule as Rel-16 FR1 HST
Recommendations for 2nd round:
· Based on WID, only single Rx panel activate at one time, DPS scheme 1b with bi-directional show less benefit compared with DPS scheme 1a
· For moving forward, moderator suggest the following compromise solution    
· Introduce PDSCH requirement only with DPS scheme 1a for Bi-directional scenario
· Introduce PDSCH requirement with DPS scheme 1b in future release for Bi-directional scenario when two simultaneously enabled.   
· If time allowed, further check in GTW session

Issue 2-1-7: Number of Sets of requirement for Uni-directional and Bi-directional scenario
Candidate options:
· Option 1 (Intel):
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
· If bi-directional requirements will be defined for two different speeds (according to Table 2) define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.

Table 1. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	350 km/h
	Mandatory
	3



Table 2. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	250 km/h
	Mandatory
	3

	
	Scenario B
	1a
	350 km/h
	If is introduced, will be up to UE capability
	4



Recommendations for 2nd round:
· Pending on the test scope discussion of UE demod 


Issue 2-1-8: Deployment scenario for demodulation test for Bi-directional scenario
Candidate options:
· Option 1 (Intel, Qualcomm, Samsung, ZTE, Huawei):
· For PDSCH Demodulation Tests with bidirectional deployment, assume that the FR2 HST UE is connected to the 2nd nearest RRH according to the deployment model depicted in the picture as
[image: ]

	Assume that FR2 HST UEs:
· Are always connected to the 2nd-nearest RRH, to avoid coverage holes when the train is located close or right below the RRH location;
· According to the principle listed below, the switching points between connecting to one RRH to another RRH are located at:
· At the midpoint between 2 RRH location [(2k+1)*Ds/2] 
· where the UE switches between adjacent RRHs, ie. from RRH#(2k+1) to RRH#(2k) or from RRH#(2k-1) to RRH#(2k), and;
· Exactly at the RRH location (ie, (2k)*Ds), 
· where the UE switches between non-adjacent RRH, ie. from RRH#(2k+1) to RRH#(2k-1) or viceversa;



Recommendations for 2nd round:
· Further discussion in 2nd round, pending on the channel model for requirement 


Issue 2-1-9: Test procedure of DPS transmission schemes
Candidate options:
· Option 1 (Qualcomm):
·  During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· According to the previous proposal, for FR2 HST DPS extend the FR1 HST DPS PDSCH allocation timeline to include TfirstSSB, TSSB proc and replace TfirstTRS with TfirstTRSafterSSB.
	3. Adding the following two terms to the PDSCH allocation timeline:
TfirstSSB + TSSB proc 
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE;
· TSSB proc is the number of slots for SSB processing;
4. While TfirstTRS should be updated to TfirstTRSafterSSB  to reflect this new definition:
· TfirstTRSafterSSB is the number of slot to the first TRS transmission occasion available after (TfirstSSB + TSSB proc) after MAC CE command is decoded by the UE;



· Option 2 (Ericsson): Considering UE using TRS ,
· TfirstRS + TRS_proc
· TfirstRS is the larger number of slots to the first SSB transmission and the first TRS transmission after MAC CE command is decoded by the UE
· TRS_proc is the larger number of slots for SSB processing and TRS processing
· Option 3 (Huawei): 
· Bi-directional DPS scheme 1a,  PDSCH allocation timeline should only include TfirstSSB  and TSSB proc
· Uni-directional DPS scheme 1a and 1b, reuse the same test procedure as FR1 HST
· Option 4(Intel, Samsung)
· DPS Scheme 1a, additional delay should be considered
· DPS Scheme 1b, PDSCH allocation timeline should only include TfirstSSB  and TSSB proc
Recommendations for 2nd round:
· Suggest to discussion PDSCH allocation time line based on DPS sheme1a, scheme1b for Unidirectional and Bi-directional scenario separately.
· If time allowed, further check in GTW session


Issue 2-1-10: Throughput statistics during TCI state switching
Candidate options:
· Option 1 (Qualcomm, Ericsson): During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· Option 2 (Huawei, Intel): reuse the similar method as FR1 HST, only for DPS1a, PDCCH and PDSCH are DTXed in these slots in which throughput statistics are not considered. Not consider throughput statistics until the UE has received and processed at least one instance of SSB
Recommendations for 2nd round:
· Suggest to discussion PDSCH allocation time line based on DPS sheme1a, scheme1b for Unidirectional and Bi-directional scenario separately
· Further discussion in the 2nd round

Issue 2-1-11: Test setup for PDSCH requirement
Candidate options:
· Antenna configuration: 2x2
· DMRS type 1 with additional DMRS symbols (i,e., DMRS configuration with 1+1+1)
· SCS =120kHz, CBW=200MHz
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
· Configure 2 SSBs associated with 2 CSI-RS resources sets for PDSCH requirement, where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH
· TDD pattern: 3D1S1U, S=10D:2G:2U
· Scheduled PDSCH in TDD special slots as baseline
· MCS and Rank 
· MCS 17, Rank 2 as starting point
· SSB and TRS period configuration  :
· Option 1(Huawei, Qualcomm, Intel): 20ms for SSB, 10ms for TRS
· Option 2(Samsung, Ericsson): 20ms for both SSB and TRS
· Other options are not precluded
Recommendations for 2nd round:
· Further discussion in the 2nd round




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)
Open issues 

Issue 2-1-2: Doppler Frequency for Bi-directional scenario
· Proposals
· Option 1 (CMCC, Ericsson, Intel, Huawei, Samsung, ZTE): 9722Hz,  and the assumption of RS for tracking is up to UE implementation
· Option 2 (Samsung): Two sets of requirement pending on UE capability
· 9722Hz
· 7000Hz
· Option 3 (Qualcomm): Two sets of requirement pending on UE capability
· 9722Hz
· 5652Hz with 0.1ppm FOE error and 10% safety margin
· Recommended WF
· Encourage feedback from companies

	Company
	Comments

	Company A
	

	Ericsson
	Option 1. We don’t need to define two sets of requirements. It is sufficient to define one requirement considering the minimum requirements.

	Huawei
	Option 1, same view as Ericsson. One set of performance requirements for support 350km/h velocity and 30GHz carrier frequency as per the WID objective.

	Intel
	At current stage we prefer Option 1. In our understanding HST FR2 products should support SSB+TRS frequency tracking to guarantee reliable operation at 30GHz CF and 350 km/h speed. 

	Samsung
	Regarding the FOE, we do think it is needed, which is contradictive with agreement in previous meeting.

	Qualcomm
	See comment for Issue 2-1-3 and support Option 3;

	Qualcomm2
	Adding Option 1a here in the WF as a proposed compromise in line with the content of the previous comment. If that is agreed, we can compromise to Option 1 in Issue 2-1-3.



Issue 2-1-3: UE capability 
· Proposals
· Option 1 (Huawei): 
· Do not introduce the UE capability to differentiate requirement for Bi/Uni-directional.
· Option 2 (Intel, Samsung, Qualcomm): 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
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
· Recommended WF
· Pending on whether to define two sets of requirement for Bi-directional scenario

	Company
	Comments

	Company A
	

	Ericsson
	Support Option 1. 
As we proposed in Issue 1-1-6, the purpose of the demodulation requirements is to verify the baseband processing. The baseband processing should be independent of the deployment scenario assumption. 
Moreover RRM sessions agreed not to define the separate requirements for uni-directional and bi-directional deployment. 
Define only two sets of RRM requirements (for Scenario A and Scenario B) in terms of number of RX beams. No separate requirements for uni-/bi-directional deployments are needed.
Since RRM core requirements do not differentiate uni-directional and bi-directional deployments, UE demodulation requirements do NOT need to differentiate uni-directional and bi-directional deployments.


	Huawei
	Option 1.

	Samsung
	@Ericsson, in our view, it may be not proper to combine RRM conclusion together with Demod. At least from demod perspective, whether to define demodulation requirement should be base whether there is different receiver processing identified. For Bi-directional, since high Doppler jumping is existing, UE may use different RS tracking FO strategy to handle it compared with Uni-directional scenario. So, it is better to define separate requirement for uni-directional and bi-directional deployment to verify UE receiver.

	QC
	We share Samsung’s view on Ericsson’s comment that RRM conclusions should not be considered directly applicable to Demod.
On this issue, in previous discussions some companies did not support the introduction of UE capability, using as argument that UEs can be considered capable of SSB processing (because of its usage in InitAcq), but it is our view that in absence of Network signaling that can inform the UE on when to expect an FO jump and so use SSB, supporting the higher speed implicitly assumes an UE implementation dedicated to handle the TO/FO resynchronization.
So it is our view that without the introduction of NW signaling to inform the UE of the deployment type and to signal when the UE will switch across RRH (which require SSB-based FO synchronization in Bidirectional), the required implementation can justify the introduction of this capability, so we continue to prefer Option 2 and propose to keep discussing this Issue.

	Qualcomm2
	Adding Option 1a to Issue 2-1-2 in the WF as a proposed compromise in line with the content of the previous comment. If that is agreed, we can compromise to no UE capability (Option 1).




Issue 2-1-4: Test applicability rule for two sets requirement for Bi-directional rule
· Proposals
· Option 1(Intel): If bi-directional requirements will be defined for two different speeds (according to Table 2 define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
· Recommended WF
· 	Pending on whether to define two sets of requirement for Bi-directional scenario

	Company
	Comments

	Company A
	

	Qualcomm
	Support option 1 if lower speed test is defined;



Issue 2-1-5: DPS transmission schemes for Uni-directional RRH scenario
· Proposals
· Introduce PDSCH requirement with  both DPS scheme 1a and DPS scheme 1b  for Uni-directional scenario with same applicability rule as Rel-16 FR1 HST
· Option 1:  DPS scheme 1a and scheme 1b for both scenario A and scenario B with 4 test cases
· Option 2:  DPS scheme 1a and scheme 1b for scenario A only with 2 test cases 
· Option 3:  DPS scheme 1a and scheme 1b for scenario B only with 2 test cases
· Option 4: DPS scheme 1a for scenario A, and DPS scheme 1b for scenario B, with 2 test cases
· Recommended WF
· Further discussion in 2nd round, Pending on the test scope discussion of UE demod 

	Company
	Comments

	Company A
	

	Ericsson
	We are ok to define the PDSCH demodulation requirements with both DPS scheme 1a and 1b for a certain scenario. We propose to rephrase the option to:
· Introduce PDSCH requirement with both DPS scheme 1a and DPS scheme 1b
It should be also discussed in 2-1-7.

	CMCC
	We prefer option 4, which provide better test coverage without increasing number of test cases compared with option 2. If go with option 2, we suggest to have applicability rule, that if UE pass the test cases for scenario A, the performance in scenario B is also guaranteed.

	Huawei
	As we discuss in Issue 1-1-6, we prefer to define requirement of Bi-ScenarioB case to verify the largest Doppler jump and define requirement of Uni-ScenarioA to verify DPS 1b scheme.

	Intel
	We are fine with Ericsson wording. Our preference is to define Uni-directional scenario A with DPS scheme 1b and Bi-directional scenario B with scheme 1a. It seems that it can be agreed this meeting. 

	Samsung
	We are fine with Unidirectional A with DPS scheme1b, Bi-directional with scheme 1a, While for test applicability, it should be re defined. As mentioned by Huawei, if UE is capable of 2 TCI sated, both Unidirectional A with DPS scheme1b, Bi-directional with scheme 1a should be tested




Issue 2-1-6: DPS transmission schemes for Bi-directional RRH scenario
· Proposals
· Option 1 (Intel, Huawei, Samsung, Qualcomm): Only DPS scheme 1a
· Option 2 (CMCC, Ericsson, ZTE): Both DPS scheme 1a and scheme 1b with same applicability rule as Rel-16 FR1 HST
· Recommended WF
· Based on WID, only single Rx panel activate at one time, DPS scheme 1b with bi-directional show less benefit compared with DPS scheme 1a
· For moving forward, moderator suggest the following compromise solution    
· Introduce PDSCH requirement only with DPS scheme 1a for Bi-directional scenario
· Introduce PDSCH requirement with DPS scheme 1b in future release for Bi-directional scenario when two simultaneously enabled.   
	Company
	Comments

	Company A
	

	Ericsson
	Same comments as 2-1-5. It should be discussed in 2-1.7.

	Huawei
	As we discuss in Issue 1-1-6, we prefer to define requirement of Bi-ScenarioB case to verify the largest Doppler jump and define requirement of Uni-ScenarioA to verify DPS 1b scheme.




Issue 2-1-7: Number of Sets of requirement for Uni-directional and Bi-directional scenario
· Proposals
· Option 1 (Intel):
· Define PDSCH requirements according to Table 1 or 2 depending on conclusion for bi-directional scenario with different speeds.
· If bi-directional requirements will be defined for two different speeds (according to Table 2) define applicability rule that if UE has passed requirement with higher speed it does not need to pass requirement with lower speed.
· Table 1. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	350 km/h
	Mandatory
	3


· 
· Table 2. First possible set of requirements for definition
	Deployment
	DPS Tx scheme
	Speed
	Comment
	Test #

	Uni-directional
	Scenario A
	1a
	350 km/h
	Mandatory
	1

	
	Scenario B
	1b
	350 km/h
	Up to UE capability on number of active TCI states
	2

	Bi-directional
	Scenario B
	1a
	250 km/h
	Mandatory
	3

	
	Scenario B
	1a
	350 km/h
	If is introduced, will be up to UE capability
	4



· Recommended WF
· Pending on the test scope discussion of UE demod 

	Company
	Comments

	Company A
	

	Ericsson
	We prefer to define a single requirement. 
In case there would be more than one channel model and more than one requirement, the justification would have to be that all of the channel models are needed for test coverage for some reason, in which case all of the requirements would need to be tested.
Since we don’t observe the performance difference, we prefer to define two test cases; one for 1a and another for 1b, based on issues 2-1-5 and 2-1-6. 
Since the we do not specify the ‘deployment’ names in TS38.101-4, we would like to use ‘Channel model and TCI switching scheduling’ instead of ‘deployment’.
The table below is our proposal. (similar to Table 1). 
	Test number
	Channel model and TCI switching scheduling
	DPS Tx scheme
	UE Speed

	1
	Derived based on Bi-directional and Scenario B scenario
	1a
	350km/h

	2
	Derived based on Uni-directional and Scenario A scenario
	1b
	350km/h




	Huawei
	Generally, we agree with the proposal from Ericsson. If UE is capable of 1 active TCI state, then only Test 1 need to be tested. If UE is capable of more than 1 active TCI state, then both Test 1 and Test 2 need to be tested.

	Intel
	We support proposal from Ericsson. We have a question to @Huawei: what is the reason to test both 1a and 1b if UE support more than 1 active TCI states? We are not going to test different channel models since the performance and baseband processing is same. Also passing 1b scheme will guarantee that UE also supports 1a scheme.

	Huawei
	@Intel: If UE support DPS 1b and only Test 2 is tested, then UE may not work in Bi-directional and Scenario B scenario since large Doppler jump in Bi-directional and Scenario B scenario is not verified. As we discussed in Issue 1-1-6, Bi-ScenarioB case is to verify the largest Doppler jump and Uni-ScenarioA case is to verify DPS 1b scheme.

	Intel
	Thank Huawei for clarification. We agree that we should test UE under bi-directional operation to verify the handling of the big Doppler frequency jump. In this case we also agree to define only Bi-directional scenario with both schemes 1a and 1b to avoid double testing in case UE supports more than 1 active TCI states.

	Ericsson
	@Intel, according to 2-1-6, RAN4 don’t define DPS 1b for bi-directional scenario. 
Since we don’t expect the performance difference between 1a and 1b, we prefer to evaluate the PDSCH performance according to our proposed table and the simulation assumption discussed in Issue 2-1-13. 
We can discuss detailed applicability in the next meeting. 

	Qualcomm
	We agree with Ericsson's comment, and we agree with the format of their proposed table. The content should be further discussed along with Issues 2-1-5, 2-1-6 and not separately.




Issue 2-1-8: Deployment scenario for demodulation test for Bi-directional scenario
· Proposals
· Option 1 (Intel, Qualcomm, Samsung, ZTE, Huawei):
· For PDSCH Demodulation Tests with bidirectional deployment, assume that the FR2 HST UE is connected to the 2nd nearest RRH according to the deployment model depicted in the picture as
[image: ]

	Assume that FR2 HST UEs:
· Are always connected to the 2nd-nearest RRH, to avoid coverage holes when the train is located close or right below the RRH location;
· According to the principle listed below, the switching points between connecting to one RRH to another RRH are located at:
· At the midpoint between 2 RRH location [(2k+1)*Ds/2] 
· where the UE switches between adjacent RRHs, ie. from RRH#(2k+1) to RRH#(2k) or from RRH#(2k-1) to RRH#(2k), and;
· Exactly at the RRH location (ie, (2k)*Ds), 
· where the UE switches between non-adjacent RRH, ie. from RRH#(2k+1) to RRH#(2k-1) or viceversa;



· Recommended WF
· Option 1?

	Company
	Comments

	Company A
	

	Ericsson
	This can be discussed after we agree the channel model and TCI switching scheduling in Issue 2-1-7.

	Samsung
	Based on companies comment, Bi-direction requirement is need to be defined. It seems that the proposal can be agreed。

	Qualcomm
	Use the proposed channel model to derive bidirectional requirements;




Issue 2-1-10: UE FO/TO Tracking (New issue)
· Proposals
· Proposal 1: Introduce higher layer signaling (ie. System Information, RRC) to inform the UE of the FR2 HST deployment typology (unidirectional or bidirectional). This information should be applicable across TCI state switches, until it is explicitly updated;
· Proposal 2: To inform the UE of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate whether transmission associated with the target TCI state is going to be transmitted from a different RRH (with respect to the RRH transmitting the TCI state before the switch);
· Proposal 3: UEs is not expected to switch to SSB as FO tracking RS for TCI state switches within the same RRH;
· Proposal 3a: UEs is not expected to resynchronize TO/FO based on received SSB before processing TRS for TCI state switches within the same RRH (Qualcomm);
· Proposal 4: To improve system reliability in case of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate the relative orientation between the UE direction of movement and the RRH Panel associated with the target TCI state;
· Recommended WF
· The issue is rained by the analysis in R4-2119321, in which it is concluded that inter-RRH beam switching (TCI switching) needs UE to use SSB for FO tracking RS.
· For proposal 1 for RRC signalling indicating uni- and bi-directional RRH deployment: 
· From Demod perspective, suggest Demodulation thread [321] to consider this as a sub-topic in the 2nd round for Demod WF.  
· The benefits to Demod operation is to be identified. 
· For proposal 2/4 for new MAC-CE based mechanism and proposal 3/3a for expected UE behaviour: 
· From Demod perspective, suggest Demodulation thread [321] to consider this as a sub-topic in the 2nd round for Demod WF.  
· The benefits to Demod operation is to be identified. 
	Company
	Comments

	Company A
	

	Ericsson 
	Baseband algorithm should be independent of deployment scenario. We are not sure it should be discussed in the UE demodulation requirements. 
For proposal 3a, it could be related to PDSCH scheduling after TCI switching. 

	Intel
	At current stage we do not see benefits from demodulation perspective with proposed signaling. We are fine to further analyze this.

	Qualcomm
	In the discussion for this issue in thread [320] we shared our concerns regarding the handling of SSB-based resynchronization in absence of network side information but it is our view that no consensus was reached on how the system is expected to address them;
	- Deployment information (P1): Even if, as some companies observed, the UE tries to use direct observations to guess deployment we are not sure that the UE can assume that deployment type will not change and so it would have continue monitoring for eventual changes, with clear repercussions on UE power. 1-bit information in RRC for deployment type can provide safe and reliable information, which can be assumed valid until changed by the NW itself. Also important in the context of Demodulation testing, we are assuming that the UE will operate with a single panel so we figure it will not be able to gather any deployment information
	- Intra/Inter-RRH Signaling (P2/P4) and Relative agreement on UE Behaviour (P3): We think that the advantage of knowing when the UE should expect SSB-based FO resynchronization because of an inter-RRH is clear in terms of timeline. In fact, when the UE is signaled an intra-RRH TCI switch the PDSCH allocation timeline does not need to account for UE processing of SSB, and it can resume allocation after the next TRS opportunity (hence the introduction of P3)
Without this NW signaling it is our view that network must either expect the UE to treat every TCI switch as inter-RRH and do FO/TO resynch, so allow it time to switch tracking to SSB, process it and switch back to TRS, or assume that there is a dedicated UE implementation that handles estimation-based RS-tracking choice, which due to the potential errors that can happen on the UE side (e.g. due to reflections) might cause unbounded impact. It is also our concern that without network information there is no alignment between what the NW expects the UE to do and what the UE actually does. The network would not be aware of detailed implementation of the UE and if it makes the wrong assumption there can be definitely impact on performance;
It is our view that the introduction of network signaling to inform the UE of deployment type and of TCI switching typology (intra/inter-RRH) needs to be further discussed.




Issue 2-1-11: Test procedure of DPS transmission scheme
· Proposals
· Option 1 (Qualcomm):
· During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· According to the previous proposal, for FR2 HST DPS extend the FR1 HST DPS PDSCH allocation timeline to include TfirstSSB, TSSB proc and replace TfirstTRS with TfirstTRSafterSSB.
	1. Adding the following two terms to the PDSCH allocation timeline:
TfirstSSB + TSSB proc 
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE;
· TSSB proc is the number of slots for SSB processing;
1. While TfirstTRS should be updated to TfirstTRSafterSSB  to reflect this new definition:
· TfirstTRSafterSSB is the number of slot to the first TRS transmission occasion available after (TfirstSSB + TSSB proc) after MAC CE command is decoded by the UE;



· Option 2 (Ericsson): Considering UE using TRS ,
· TfirstRS + TRS_proc
· TfirstRS is the larger number of slots to the first SSB transmission and the first TRS transmission after MAC CE command is decoded by the UE
· TRS_proc is the larger number of slots for SSB processing and TRS processing
· Option 3 (Huawei): 
· Bi-directional DPS scheme 1a,  PDSCH allocation timeline should only include TfirstSSB  and TSSB proc
· Uni-directional DPS scheme 1a and 1b, reuse the same test procedure as FR1 HST
· Option 4(Intel, Samsung)
· DPS Scheme 1a, additional delay should be considered
· DPS Scheme 1b, PDSCH allocation timeline should only include TfirstSSB  and TSSB proc
· Recommended WF
· TCI state switching belongs to RRM, suggestion the conclusion of RRM discussion about PDSCH allocation time line
· As agreed 
· TCI switching belongs RRM scope, no need to be modelling and considering in demodulation requirements
· Demodulation requirements will not verify the PDSCH performance during TCI switching period.
· PDSCH allocation timeline only affects the period of throughput statistic 
· From demodulation perspective, suggest to discussion PDSCH allocation time line based on DPS sheme1a, scheme1b for Unidirectional and Bi-directional scenario separately to analysis the benefit and UE behaviour to Demod operation

	Company
	Comments

	Company A
	

	Ericsson
	Recommended WF is fine with us.

	Qualcomm
	We agree to further discuss PDSCH Allocation timeline for each scenario;





Issue 2-1-12: Throughput statistics during TCI state switching
· Proposals
· Option 1 (Qualcomm, Ericsson): During the PDSCH demodulation tests for FR2 HST DPS, after the UE switches to a new TCI do not consider throughput statistics until the UE has received and processed at least one instance of SSB, followed by one instance of TRS and including respective RS processing time.
· Option 2 (Huawei, Intel): reuse the similar method as FR1 HST, only for DPS1a, PDCCH and PDSCH are DTXed in these slots in which throughput statistics are not considered. Not consider throughput statistics until the UE has received and processed at least one instance of SSB
· Recommended WF
· TCI state switching belongs to RRM, suggestion the conclusion of RRM discussion about PDSCH allocation time line
· As agreed 
· TCI switching belongs RRM scope, no need to be modelling and considering in demodulation requirements
· Demodulation requirements will not verify the PDSCH performance during TCI switching period.
· PDSCH allocation timeline only affects the period of throughput statistic 
· From demodulation perspective, suggest to discussion PDSCH allocation time line based on DPS sheme1a, scheme1b for Unidirectional and Bi-directional scenario separately to analysis the benefit and UE behaviour to Demod operation

	Company
	Comments

	Company A
	

	Ericsson
	Recommended WF is fine with us.
It looks the recommended WF is same as 2-1-11. 

	Qualcomm
	This can be further discussed along with Issue 2-1-11\




Issue 2-1-13: Test setup for PDSCH requirement
· Proposals
· Antenna configuration: 2x2
· DMRS type 1 with additional DMRS symbols (i,e., DMRS configuration with 1+1+1)
· SCS =120kHz, CBW=200MHz
· SSB position in burst: 1
· CRS-RS offset: 2 for CSI-RS resource 1 and 2, 3 for CSI-RS resource 3 and 4
· Configure 2 SSBs associated with 2 CSI-RS resources sets for PDSCH requirement, where SSB # (k mod 2), CSI-RS (for tracking) resource set # ((k mod 2) + 1), CSI-RS (for CSI acquisition) resource set # ((k mod 2) + 3) and CSI-RS (for beam refinement) resource set # ((k mod 2)+5) are transmitted by kth RRH
· TDD pattern: 3D1S1U, S=10D:2G:2U
· Scheduled PDSCH in TDD special slots as baseline
· MCS and Rank 
· MCS 17, Rank 2 as starting point
· SSB and TRS period configuration  :
· Option 1(Huawei, Qualcomm, Intel): 20ms for SSB, 10ms for TRS
· Option 2(Samsung, Ericsson): 20ms for both SSB and TRS
· Other options are not precluded
· Recommended WF
· Further discussion in the 2nd round 

	Company
	Comments

	Company A
	

	Ericsson
	We are fine with this assumption.

	Huawei
	We still prefer 10ms for TRS to align with other HST scenario.

	Intel
	With proper test setup we can ensure that UE receives SSB before TRS. Therefore, it is not needed to align their periodicities. 



Topic #3: 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

	R4-2117409
	CATT
	Proposal 1: To adopt 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 2).
Proposal 2: To adopt MCS16 (Option 1).
Proposal 3: To adopt FOE method is up to BS implementation (Option 2).

	R4-2117410
	CATT
	Proposal 1: To adopt A= 1.25 us, Δω = 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements (Option 1).

	R4-2117411
	CATT
	Proposal 1: To reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us timing offset, and starting from 0us to 0.8us with 0.1 us step (Option 1).

	R4-2117591
	Samsung
	Simulation results summary

	R4-2117594
	Samsung
	Observation 1:  The overhead of 1DMRS +PTRS (L=1, K=2) configuration is the smallest compared with other RS configuration schemes.
Observation 2: similar performance can be achieved with 2 DMRS and 3 DMRS configuration
Observation 3: Better performance can be achieved for bi-directional scenario in scenario B compared with Uni-directional scenario
Proposal 1: Define PUSCH demodulation requirement with both 1 DMRS +PT-RS (L=1, K=2) and 2 DMRS +PT-RS (L=1, K=2) configurations. Apply the same test applicability rule for BS conformance test, based on BS manufacturer declaration. 
Proposal 2:  FOE method is up to BS implementation. Choose the worst case for requirement definition.
Proposal 3:  Define PUSCH requirement with MCS 17, if no OTA testability issue.
Proposal 4: Both MCS 16 and MCS 17 can be considered for FR2 HST PUSCH requirement.

	R4-2117595
	Samsung
	Observation 1:  No Doppler Shift is taken into account for scenario Y and scenario Z for HST
Proposal 1:  Align RS configuration with PUSCH and UL timing adjustment requirement, and define demodulation requirement with configured both 1 DMRS and 2 DMRS.  And apply the Rel-15 test applicability rule for BS conformance test, based on BS manufacturer declaration.
Proposal 2:  The SRS transmission location is the last symbol in slot#3 in radio frame.
Observation 2:  The propagation delay from two neighboring RRHs in Uni-directional scenario is larger than the CP length. 
Observation 3:  With larger TA command, the maximum adjustment can be up to 2us, which is still smaller than the maximum sudden change as 2.5us. The remaining propagation delay is about 0.5us, which is close to the length of CP.
Proposal 3:  Use test parameter A=1.25us, , Δw= 1.04s-1 for UL timing adjustment requirement  
Proposal 4:  The timing different between moving UE and stationary UE as Δt-(TA-31)x16*8Tc can be considered for UL timing adjustment requirement
Observation 5:  Similar performance can be achieved with different RS configurations 

	R4-2117596
	Samsung
	Observation 1: Minor performance different between maximum timing offset as 0.8 and 4.6us
Proposal 1:  Reuse Rel-15 FR2 timing offset configuration for PRACH, i.e., 0.8us. 

	R4-2118009
	Intel
	Proposal 1:	Define PUSCH requirements with MCS 20 and pre-FFT FOC method. Define corresponding manufacturer declaration on supporting high MCS values for HST FR2 and apply requirements on MCS 20 only based on this declaration.
Proposal 2:	Define PUSCH requirements with MCS 16 and post-FFT FOC method. 
Proposal 3:	Consider 1 DMRS+PT-RS (L=1, K=2) and 2 DMRS+PTRS (L=1, K=2) configurations for requirements definition with test applicability rule based on BS manufacturer declaration.
Proposal 4:	Introduce BS manufacturer declaration for applicable test case.
Proposal 5:	Introduce applicability rule that allows BS to pass only one scenario and other scenarios will be passed without explicit testing.

	R4-2118010
	Intel
	Observation 1: If one-shot UE autonomous uplink timing adjustment will be considered to address timing issues in uni-directional deployments, there is no need to revise UL TA channel model

	R4-2118011
	Intel
	Observation 1: Performance difference between scenario with 0.8us TO and 4.78us TO is about 0.1 dB at 1% of miss detection rate. 
Proposal 1:	Define HST FR2 PRACH requirements with 4.78us max TO value.

	R4-2118235
	Ericsson
	Proposal 1: Performance requirements are based on MCS20
Proposal 2: Assume post-FFT compensation when developing the requirement
Proposal 3: For DM-RS, either option 1 or option 3, preferably option 1.
Proposal 4: Test bi-directional using a single BS panel if needed
Proposal 5: Create a single PUSCH demodulation requirement for all scenarios

	R4-2118236
	Ericsson
	Proposal 1: If the TA test includes the timing jump associated with Scenario A uni-directional, enable that optionally the BS is informed when the timing jump occurs.
Proposal 2: IF there is a TA model including the timing jump change, then BS should declare whether they support Scenario A uni-directional and the associated requirement; for BS that do not support then the previously agreed TA requirement should be applicable.

	R4-2118237
	Ericsson
	Simulation results 

	R4-2119017
	Huawei
	Observation 1: When the BS select pre FOC implementation,
· There is negligible difference between different RS configuration.
Observation 2: When the BS select post FOC implementation,
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS.
· Maximum throughput cannot be achieved for MCS 20.
Observation 3: For the residual frequency offset for FOE,
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS
Proposal 1:  Only define Uni-ScenarioA case and Bi-ScenarioB case.
Proposal 2: Use post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST.
Proposal 3: Use MCS 16 for PUSCH demodulation requirements for FR2 HST.
Proposal 4: Define one set of performance requirements with either DMR-RS 1+1 or 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did.

	R4-2119018
	Huawei
	Observation 1: For the current channel model for the UL timing case, the transient timing jump caused by beam switching from one RRH to another RRH under HST FR2 scenario still cannot be simulated.
Proposal 1: Discuss timing jump issue later when conclusions are made in RRM session. If large timing jump cannot be verified in RRM session, the channel model for the UL timing case should be changed to involve the timing jump, e.g.:



	R4-2119019
	Huawei
	Proposal 1: Reuse Rel-15 FR2 timing offset configuration for PRACH, i.e., [0, 0.1...0.8] us.

	R4-2119389
	Nokia
	On PUSCH performance in HST FR2 deployments:
Observation 1: The PUSCH performance results with the same MCS and DM-RS pattern are almost the same in all propagation models/scenarios. The performance difference between MCS16 and MCS17 is not very significant, i.e., less than 1dB for SNR at 70% of maximum throughput.
Observation 2:  The impact of phase noise at higher MCS in HST FR2 scenario can be noticeable only if no phase noise compensation algorithm is used at the receiver, especially if only one DM-RS symbol per slot is transmitted. If a phase noise compensation algorithm is enabled, then no significant degradation in PUSCH performance is observed for MCS20.
Proposal 1: Keep the former agreement that the phase noise impact can be included in the impairment results, but it is left up to companies. No explicit phase noise modelling in the alignment results is needed.
On PUSCH requirement parameters:
Proposal 2: It is beneficial to introduce PUSCH requirements for 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 (Option 3).
Proposal 3: RAN4 to introduce PUSCH requirements with MCS16 and MCS20 (Option 1 and Option 3).
On Test setup for PUSCH requirements:
Observation 3: Even though it was agreed that no dedicated PUSCH requirement is needed for bi-directional deployment for Scenario-A, it is beneficial to equip RRHs with two panels oriented in the opposite directions to provide reliable mobility and higher system performance for the trains moving in both directions. Such deployment can be still tested as uni-directional, however, currently assumed scenario where the train is moving in the direction opposite to the RRH panel orientation is not needed any more.
Proposal 4:  RAN4 to consider the configuration where the train is moving from the serving beam (i.e., in the same direction with RRH antenna panel orientation) as a basis for HST FR2 requirements in uni-directional deployments.
Observation 4: In our opinion, there is no much value in introduction of the unified channel model because the behaviour of uni-directional and bi-directional models are fundamentally different.
Observation 5: The use of simple but characteristic single-tap channel model with Doppler shift sign alternation was proposed by us (Option 2e at the RAN4#99-e [R4-2108661]), however, it didn’t get enough support in the discussions.
Observation 6: Bi-directional channel model can be considered as the worst-case for the formulation of PUSCH performance requirements.
Observation 7: Since PUSCH performance in uni-directional model with 
Scenario-A and Scenario-B parameters are practically the same, there is no
much value in performing both test. However, both requirements might be still
needed if only one of the deployments is supported by the manufacturer.
Proposal 5: RAN4 to consider the following options defining PUSCH performance requirements in HST FR2 deployment:
· Option 1: Define only requirements based on bi-directional model with Scenario-B parameters as a worst-case scenario.
· Option 2: Define requirements for all three channel models: uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters.
Proposal 6: Define applicability rules in such a way that if bi-directional Scenario-B is tested then no other tests are needed.
Proposal 7: Define applicability rules in such a way that it is sufficient to test only one of the uni-directional deployments by manufacturer choice.

	R4-2119390
	Nokia
	Observation 1: In the current (e.g., HST FR1) PUSCH timing adjustment test it 
is assumed that the UEs are in CONNECTED state. The range of timing 
adjustment that can be signaled with TAC MAC CE is , and proposed test parameters for HST FR2 (A= 1.25 us, Δω = 1.04s-1) keeps Δτ within this range.
Observation 2:  The jump in RTT of -4.8us that happens at RRH change does not match the ±2.1μs range of timing adjustments that can be signalled with TAC MAC CE. Whereases, with the current model the change in propagation delay Δτ happen continuously. Therefore,
· increasing the value of parameter A will not bring any additional value in the current test
· if the jump in RTT is added into the moving propagation condition then the feedbacked TAC will not be able to compensate for it and the test cannot be considered applicable.
Observation 3: Regardless of the type of solution that is agreed in RRM, we do not expect any changes in the situation when the CPE stays connected to the same RRH. Therefore, the current test should be still applicable for HST FR2 deployment.
Proposal 1: If the test setup (inc. moving propagation conditions) for PUSCH timing adjustment requirements is left as it is then test parameters for timing offset (A= 1.25 us, Δω = 1.04s-1) should be selected (Option 1).
Observation 4: Depending on RRM agreement, the scope of the solution to the problem of propagation delay difference between source and targets RRH at beam change might go beyond the scope of current UL TA PUSCH demodulation performance requirements. Therefore, proper testing of the solution might require a new testing setup.
Proposal 2: Discuss if a new requirement and setup is needed for testing of UL timing at beam change between non-collocated RRHs based on the results of RRM discussion.

	R4-2119391
	Nokia
	Observation 1: The maximum time offset of the received PRACH preamble can be up to the maximum roundtrip from RRH to the CPE and equals 4.6us or 4.8us depending on the scenario. These values are within the maximum timing offset that can be tolerated with the agreed HST FR2 PRACH configuration (C2 format, Ncs=0, 120kHz SCS).
Observation 2: There is not meaningful difference in the SNR levels corresponding to the 99% probability of PRACH preamble misdetection with 0.8 us, 4.6 us and 4.8 us maximum timing offset.
Proposal 1: RAN4 define PRACH requirements with maximum timing offset matching the HST FR2 deployment, i.e., Option 2.
Proposal 2: Timing offset configuration can be selected to reflect the maximum timing offset in Scenario-B, i.e., 4.8 us, with TO range [0:0.48:4.8].



Open issues summary
Last RAN4 meeting agreements in the WF R4-2115725 and R4-2115726
List of open issues
· Sub-Topic 3-1: PUSCH requirements 
· Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
· Issue 3-1-2: Test Applicability rule  
· Issue 3-1-3: RS configuration
· Issue 3-1-4: Frequency offset Estimation implementation
· Issue 3-1-5: MCS
· Issue 3-1-6: Phase noise modelling
· Sub-Topic 3-2: UL timing adjustment requirements 
· Issue 3-2-1: RS configuration
· Issue 3-2-2: Test Parameters for timing offset
· Issue 3-2-3: Timing different between moving UE and stationary UE
· Issue 3-2-4: SRS transmission configuration 
· Sub-Topic 3-3: PRACH requirements 
· Issue 3-3-1: Timing offset configuration  


Sub-topic 3-1 PUSCH requirements
Sub-topic description 
Open issues and candidate options before e-meeting:

Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
· Observations
· Observation 1 (Nokia)
· Even though it was agreed that no dedicated PUSCH requirement is needed for bi-directional deployment for Scenario-A, it is beneficial to equip RRHs with two panels oriented in the opposite directions to provide reliable mobility and higher system performance for the trains moving in both directions. Such deployment can be still tested as uni-directional, however, currently assumed scenario where the train is moving in the direction opposite to the RRH panel orientation is not needed any more
· Bi-directional channel model can be considered as the worst-case for the formulation of PUSCH performance requirements.
· Since PUSCH performance in Uni-directional model with Scenario-A and Scenario-B parameters are practically the same, there is no much value in performing both test. However, both requirements might be still needed if only one of the deployments is supported by the manufacturer.
· Proposals
· Option 1 (Huawei): 
· Only define PUSCH requirements with Uni-directional RRH scenario-A and Bi-directional RRH scenario-B
· Option 2:
· Option 2a (Nokia): Define only requirements based on bi-directional model with Scenario-B parameters as a worst-case scenario. 
· Option 2b (Ericsson): Set a single PUSCH requirement for all scenarios (A, B Uni-directional, B Bi-directional). Passing the requirement demonstrates minimum performance can be achieved by the baseband in any of the scenarios.
· Option 2c (Samsung): Define PUSCH with one requirement as Uni-directional RRH deployment scenario in scenario A for FR2 HST
· Option 3 (Intel, Nokia): Define requirements for all three channel models: Uni-directional with Scenario-A and Scenario-B parameters, and bi-directional with Scenario-B parameters with test applicability rule based on BS manufacturer declaration
· Recommended WF
· 4 companies have provided the simulation comparison among all scenarios. Minor difference is foreseen based on 3 companies’ results.
· Intel
[image: ]

· Huawei


	Case number
	Scenario
	SNR@70%maximum throughput (dB)

	1
	Uni-ScenarioA
	12.76

	2
	Uni-ScenarioB
	11.19

	3
	Bi-ScenarioB
	11.73



· Nokia

	BW
	MCS 
	RS
	Uni-directional A
	Uni-directional B 
	 Bi-directional B 

	50
	MCS16
	1
	6.64 
	6.69 
	6.71 

	
	MCS17
	
	7.24 
	7.35 
	7.41 

	
	MCS20
	
	9.78 
	10.08 
	10.15 

	
	MCS16
	1+1
	6.30 
	6.51 
	6.57 

	
	MCS17
	
	7.07 
	7.16 
	7.18 

	
	MCS20
	
	9.79 
	10.09 
	10.16 

	
	MCS16
	1+1+1
	6.26 
	6.40 
	6.47 

	
	MCS17
	
	7.14 
	7.19 
	7.21 

	
	MCS20
	
	9.81 
	10.10 
	10.17 



· Samsung

	BW
	MCS 
	RS
	Uni-directional A
	Uni-directional B 
	 Bi-directional B 

	200
	MCS16
	1
	15.3
	13.1
	9.7

	
	MCS17
	
	23.7
	16.2
	11.1 

	
	MCS20
	
	N.A
	N.A
	17.7

	
	MCS16
	1+1
	14.7
	12.7 
	9.5 

	
	MCS17
	
	19.5
	15.1 
	10.7 

	
	MCS20
	
	9.79
	10.09 
	17.2 

	
	MCS16
	1+1+1
	14.6
	12.7 
	9.5 

	
	MCS17
	
	21.7
	15.7 
	10.9 

	
	MCS20
	
	N.A
	N.A
	17.5 





Issue 3-1-2: Test Applicability rule  
· Proposals
· Option 1 (Intel):
· Introduce BS manufacturer declaration for applicable test case
· Introduce applicability rule that allows BS to pass only one scenario and other scenarios will be passed without explicit testing.
· Option 2 (Nokia):
· Option 1a: Define applicability rules in such a way that if bi-directional Scenario-B is tested then no other tests are needed.
· Option 1b: Define applicability rules in such a way that it is sufficient to test only one of the Uni-directional deployments by manufacturer choice.
· Option 3 (Samsung):
· 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. If BS declared to support both Uni-directional and Bi-directional operation, and BS can pass the test of Uni-directional for scenario A, it can skip the test of Bi-directional scenario for scenario B.
· Recommended WF
· Encourage feedback from companies


Issue 3-1-3: RS configuration
· Observations
· Observation 1 (Huawei):
· For the residual frequency offset for FOE
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS
· Observation 2 (Samsung):
· The overhead of 1DMRS +PTRS (L=1, K=2) configuration is the smallest compared with other RS configuration schemes.
Overhead of RS with different RS configurations
	RS configuration
	BW (MHz)
	Position of DMRS
	Overhead of DMRS
(length of data is 10, number of CDM group =2
Mapping type B
	Overhead of PTRS
(length of data is 10, number of CDM group=2, mapping type B)
	Total

	1 DMRS +PTRS (L=1,K=2)
	200
	{0}
	792/15840
	594/15840
	1386/15840

	2DMRS + PTRS 
(L=1, K=2)
	200
	{0,8}
	1584/15840
	528/15840
	2112/15840

	3DMRS+ PTRS 
(L=1, K=2)
	200
	{0,4,8}
	2376/15840
	462/15840
	2838/15840

	1 DMRS +PTRS (L=1,K=2)
	50
	{0}
	192/3840
	144/3840
	336/3840

	2DMRS + PTRS 
(L=1, K=2)
	50
	{0,8}
	384/3840
	128/3840
	512/3840

	3DMRS+ PTRS 
(L=1, K=2)
	50
	{0,4,8}
	576/3840
	112/3840
	688/3840



· Similar performance can be achieved with 2 DMRS and 3 DMRS configuration
· Observation 3 (Ericsson)
· Higher absolute throughput can be obtained with 1 DM-RS compared to 2 or 3 DM-RS
· Proposals
· Option 1 (Samsung, Intel, Ericsson): 1 DMRS + PT-RS (L=1,K=2) and 2 DMRS+PT-RS (L=1,K=2) with test applicability rule based  on BS manufacturer declaration
· Option 2 (CATT): 2 DMRS + PT-RS (L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 2a (Huawei): Define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did
· Option 3 (Nokia): 1 DMRS + PT-RS(L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Recommended WF
· 5 companies have provided the initial simulation results as following. The performance difference between different RS configuration is very minor, similar performance can achieved with 2 DMRS and 3 DMRS configurations no matter Pre-FFT FOE operation or Post-FFT FOE operation for each companies result. From overhead of RS perspective, 1 or 2 DMRS has less overhead compared with 3 DMRS, which can further improve the system performance.  Encourage companies to check whether option 1 is acceptable?
· Large performance is existed between companies, even for Post- FFT FOE operation. Meanwhile, the details simulation assumption for BW and channel condition is indicated in company’s contributions. Encourage companies to further align the simulation assumption and check the simulation results  

Table   PUSCH results with Bi-directional Scenario B
	FOE
	BW
	MCS 
	RS
	Samsung
	Huawei 
	 Nokia ? 
	Intel
	Ericsson ?

	Post-FFT
	200
	MCS16
	1
	9.7
	13.25
	
	17.9
	8.2

	
	
	MCS17
	
	11.1
	16.55
	
	23.3
	9.5

	
	
	MCS20
	
	17.7
	N/A
	
	N.A
	15.0

	
	
	MCS16
	1+1
	9.5
	11.92
	
	17
	8.0

	
	
	MCS17
	
	10.7
	13.65
	
	19.9
	8.3

	
	
	MCS20
	
	17.2
	N/A
	
	N.A
	15.0

	
	
	MCS16
	1+1+1
	9.5
	11.73
	
	16.9
	

	
	
	MCS17
	
	10.9
	14.04
	
	21
	

	
	
	MCS20
	
	17.5
	N/A
	
	N.A
	

	Pre-FFT
	50
	MCS16
	1
	
	
	6.71 
	
	

	
	
	MCS17
	
	
	
	7.41 
	
	

	
	
	MCS20
	
	
	
	10.15 
	
	

	
	
	MCS16
	1+1
	
	
	6.57 
	
	

	
	
	MCS17
	
	
	
	7.18 
	
	

	
	
	MCS20
	
	
	
	10.16 
	
	

	
	
	MCS16
	1+1+1
	
	
	6.47 
	
	

	
	
	MCS17
	
	
	
	7.21 
	
	

	
	
	MCS20
	
	
	
	10.17 
	
	

	
	200
	MCS16
	1
	
	6.71
	
	8.9
	

	
	
	MCS17
	
	
	7.43
	
	10.8
	

	
	
	MCS20
	
	
	10.14
	
	12.8
	

	
	
	MCS16
	1+1
	
	6.40
	
	8.8
	

	
	
	MCS17
	
	
	6.65
	
	10.3
	

	
	
	MCS20
	
	
	9.76
	
	12.8
	

	
	
	MCS16
	1+1+1
	
	6.39
	
	8.8
	

	
	
	MCS17
	
	
	6.71
	
	10.7
	

	
	
	MCS20
	
	
	9.75
	
	12.8
	




Table   PUSCH results with Uni-directional Scenario A
	FOE
	BW
	MCS
	RS
	Samsung
	Huawei
	Nokia?
	Intel
	Ericsson?

	Post-FFT
	200
	MCS16
	1
	15.3
	
	
	17.9
	8.2

	
	
	MCS17
	
	23.7
	
	
	23.3
	9.5

	
	
	MCS20
	
	N.A
	
	
	N.A
	15.0

	
	
	MCS16
	1+1
	14.7
	
	
	17
	8.0

	
	
	MCS17
	
	19.5
	
	
	19.9
	8.3

	
	
	MCS20
	
	N.A
	
	
	N.A
	15.0

	
	
	MCS16
	1+1+1
	14.7
	
	
	16.9
	

	
	
	MCS17
	
	21.7
	
	
	21
	

	
	
	MCS20
	
	N.A
	
	
	N.A
	

	Pre-FFT
	50
	MCS16
	1
	
	
	6.64
	
	

	
	
	MCS17
	
	
	
	7.24
	
	

	
	
	MCS20
	
	
	
	9.78
	
	

	
	
	MCS16
	1+1
	
	
	6.30
	
	

	
	
	MCS17
	
	
	
	7.07
	
	

	
	
	MCS20
	
	
	
	9.79
	
	

	
	
	MCS16
	1+1+1
	
	
	6.26
	
	

	
	
	MCS17
	
	
	
	7.14
	
	

	
	
	MCS20
	
	
	
	9.81
	
	

	
	200
	MCS16
	1
	
	
	6.29
	8.9
	

	
	
	MCS17
	
	
	
	7.20
	10.8
	

	
	
	MCS20
	
	
	
	9.70
	12.8
	

	
	
	MCS16
	1+1
	
	
	6.24
	8.8
	

	
	
	MCS17
	
	
	
	7.12
	10.3
	

	
	
	MCS20
	
	
	
	9.69
	12.8
	

	
	
	MCS16
	1+1+1
	
	
	6.26
	8.8
	

	
	
	MCS17
	
	
	
	7.20
	10.7
	

	
	
	MCS20
	
	
	
	9.70
	12.8
	



Table   PUSCH results with Uni-directional Scenario B
	FOE
	BW
	MCS 
	RS
	Samsung
	Huawei 
	Nokia ?
	Intel
	Ericsson?

	Post-FFT
	200
	MCS16
	1
	13.1
	
	
	17.9
	8.2

	
	
	MCS17
	
	16.2
	
	
	23.3
	9.5

	
	
	MCS20
	
	N.A
	
	
	N.A
	15.0

	
	
	MCS16
	1+1
	12.7
	
	
	17
	8.0

	
	
	MCS17
	
	15.1
	
	
	19.9
	8.3

	
	
	MCS20
	
	N.A
	
	
	N.A
	15.0

	
	
	MCS16
	1+1+1
	12.7
	
	
	16.9
	

	
	
	MCS17
	
	15.7
	
	
	21
	

	
	
	MCS20
	
	N.A
	
	
	N.A
	

	Pre-FFT
	50
	MCS16
	1
	
	
	6.69 
	
	

	
	
	MCS17
	
	
	
	7.35 
	
	

	
	
	MCS20
	
	
	
	10.08 
	
	

	
	
	MCS16
	1+1
	
	
	6.51 
	
	

	
	
	MCS17
	
	
	
	7.16 
	
	

	
	
	MCS20
	
	
	
	10.09 
	
	

	
	
	MCS16
	1+1+1
	
	
	6.40 
	
	

	
	
	MCS17
	
	
	
	7.19 
	
	

	
	
	MCS20
	
	
	
	10.10 
	
	

	
	200
	MCS16
	1
	
	
	6.58 
	8.9
	

	
	
	MCS17
	
	
	
	7.21 
	10.8
	

	
	
	MCS20
	
	
	
	9.80 
	12.8
	

	
	
	MCS16
	1+1
	
	
	6.49 
	8.8
	

	
	
	MCS17
	
	
	
	7.18 
	10.3
	

	
	
	MCS20
	
	
	
	9.75 
	12.8
	

	
	
	MCS16
	1+1+1
	
	
	6.53 
	8.8
	

	
	
	MCS17
	
	
	
	7.21 
	10.7
	

	
	
	MCS20
	
	
	
	9.89 
	12.8
	




Issue 3-1-4: Frequency offset Estimation implementation
· Observations
· Observation 1 (Huawei): 
· When the BS select pre FOC implementation
· There is negligible difference between different RS configuration
· When the BS select post FOC implementation
· There is negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1.
· There is a large difference between RS configuration with additional DMRS and without additional DMRS
· Maximum throughput cannot be achieved for MCS 20.
· Observation 2 (Intel):
· There is a higher than 8 dB difference between post-FFT and pre-FFT FOC strategies for MCS values 16 and 17.
· MCS 20 cannot reach 70% throughput with post-FFT FOC
· Both pre-FFT and post-FFT FOC strategies has its own benefits and RAN4 should not preclude one of them.
· Requirement definition based on the worst case (Option 2 from WF) can mask bed implementations due to huge difference between two FOC strategies
· Proposals
· Option 1 (Intel):
· Define PUSCH requirements with MCS 20 and pre-FFT FOC method. Define corresponding manufacturer declaration on supporting high MCS values for HST FR2 and apply requirements on MCS 20 only based on this declaration.
· Define PUSCH requirements with MCS 16 and post-FFT FOC method
· Option 2 (Huawei, Ericsson, Samsung, CATT): FOE method is up to BS implementation. Use Post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST 
· Recommended WF
· 2 companies provided the simulation result comparison with two kinds of FOE implementation. The Large performance difference is existed, even for Post-FFT operation   
· Encourage companies further align the simulation assumption and check results. 
	Company
	FOC
	RS
	MCS 16
	MCS 17
	MCS 20

	Huawei
(Bi-directional B)
	Post-FFT
	1+0
	13.25
	16.55
	N.A

	
	
	1+1
	11.92
	13.65
	N.A

	
	
	1+1+1
	11.73
	14.04
	N.A

	
	Pre-FFT
	1+0
	6.71
	7.43
	10.14

	
	
	1+1
	6.40
	6.65
	9.76

	
	
	1+1+1
	6.39
	6.71
	9.75

	Intel (Uni-directional A/B and Bi-directional-B)
	Post FFT
	1+0
	17.9
	23.5
	N.A

	
	
	1+1
	17
	19.9
	N.A

	
	
	1+1+1
	16.9
	21
	N.A

	
	Pre-FFT
	1+0
	8.9
	10.8
	12.8

	
	
	1+1
	8.8
	10.3
	12.8

	
	
	1+1
	8.8
	10.7
	12.8




Issue 3-1-5: MCS
· Observations
· Observation 1 (Huawei, Intel)
· For BS with Post-FFT FOC method, Maximum throughput cannot be achieved for MCS 20
· Observation  2 (Nokia):
· The performance difference between MCS16 and MCS17 is not very significant, i.e., less than 1dB for SNR at 70% of maximum throughput.
· Proposals
· Option 1 (Huawei, CATT, Samsung): MCS16
· Option 2 (Ericsson): MCS 20
· Option 3 (Nokia,  Intel): Both MCS16 and MCS20
· Option 3a (Intel):  MCS 16 based on Post-FFT FOC method, MCS 20 based on Pre-FFT FOC method with defining corresponding manufacturer declaration supporting high MCS values for HST FR2 and apply requirements on MCS 20 only based on this declaration  
· Recommended WF
· Encourage feedback from companies


Issue 3-1-6: Phase noise modelling
· Observations
· Observation1 (Nokia): 
· The impact of phase noise at higher MCS in HST FR2 scenario can be noticeable only if no phase noise compensation algorithm is used at the receiver, especially if only one DM-RS symbol per slot is transmitted. If a phase noise compensation algorithm is enabled, then no significant degradation in PUSCH performance is observed for MCS20.
· Observation2 (Intel):
· Phase noise has negligible impact on BS demodulation performance on considered HST FR2 scenarios 
· Proposals
· Option 1 (Nokia): Keep the former agreement that the phase noise impact can be included in the impairment results, but it is left up to companies. No explicit phase noise modelling in the alignment results is needed 
· Recommended WF
· Follow the former agreement about phase noise modelling
· Phase noise impact can be included in the impairment results, but it is left up to companies
· No explicit phase noise modelling in the alignment results



Sub-topic 3-2 UL timing ajustment requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: RS configuration
· Observations
· Observation 1 (Samsung): 
· No Doppler Shift is taken into account for scenario Y and scenario Z in FR1 HST
· Similar performance can be achieved with different RS configurations
· Observation 2 (Huawei):
· For the residual frequency offset for FOE, there is s negligible difference between RS configuration of DMRS 1+1 and DMRS 1+1+1
· For the residual frequency offset for FOE, there is a large difference between RS configuration with additional DMRS and without additional DMRS
· Proposals
· Option 1(Samsung, Intel, Ericsson): 1 DMRS + PT-RS (L=1,K=2) and 2 DMRS+PT-RS (L=1,K=2) with test applicability rule based  on BS manufacturer declaration 
· Option 2 (CATT): 2 DMRS + PT-RS (L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 2a (Huawei): Define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did
· Option 3 (Nokia): 1 DMRS + PT-RS(L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Recommended WF
· 3 companies have provided the initial simulation results as following. The performance difference between different RS configuration is very minor, similar performance can achieved with 2 DMRS and 3 DMRS configurations. 
· Align the RS assumption for PUSCH requirement. Encourage companies to check whether option 1 is acceptable?

	RS configuration
	BW
	Samsung
	Huawei
	Intel

	1+0
	50MHz
	7.5
	6.56
	5.5

	1+1
	
	7.1
	6.41
	5.8

	1+1+1
	
	7.3
	6.40
	5.6

	1+0
	200MHz
	7.2
	6.40
	6.1

	1+1
	
	7.2
	6.40
	5.6

	1+1+1
	
	7.2
	6,.40
	5.5




Issue 3-2-2: 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 larger TA command, the maximum adjustment can be up to 2us, which is still smaller than the maximum sudden change as 2.5us. The remaining propagation delay is about 0.5us, which is close to the length of CP.
· Observation 2(Nokia):
· In the current (e.g., HST FR1) PUSCH timing adjustment test it is assumed that the UEs are in CONNECTED state. The range of timing adjustment that can be signalled with TAC MAC CE is , and proposed test parameters for HST FR2 (A= 1.25 us, Δω = 1.04s-1) keeps Δτ within this range.
· The jump in RTT of -4.8us that happens at RRH change does not match the ±2.1μs range of timing adjustments that can be signalled with TAC MAC CE. Whereas, with the current model the change in propagation delay Δτ happen continuously. Therefore,
· There is increasing the value of parameter A will not bring any additional value in the current test
· if the jump in RTT is added into the moving propagation condition then the feed backed TAC will not be able to compensate for it and the test cannot be considered applicable
· Proposals
· Option 1 (Samsung, CATT, Nokia): Use A=1.25us, , Δw= 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
· Recommended WF
· Encourage feedback from companies


Issue 3-2-3: Timing different between moving UE and stationary UE
· Observations
· Observation 1: The timing different between moving UE and stationary UE as Δt-(TA-31)x16*8Tc can be considered for UL timing adjustment requirement
· Proposals
· Option 1: Δt-(TA-31)x16*8Tc  as baseline
· Recommended WF
· Encourage feedback from companies

Issue 3-2-4: SRS transmission configuration 
· Proposals
· Option 1 (Samsung): The SRS transmission location is the last symbol in slot#3 in radio frame with TDD pattern as DDDSU, S=10:2:2
· Recommended WF
· Encourage feedback from companies

Sub-topic 3-3 PRACH requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: Timing offset configuration  
· Observations
· Observation 1 (Nokia): 
· The maximum time offset of the received PRACH preamble can be up to the maximum roundtrip from RRH to the CPE and equals 4.6us or 4.8us depending on the scenario. These values are within the maximum timing offset that can be tolerated with the agreed HST FR2 PRACH configuration (C2 format, Ncs=0, 120 kHz SCS).
· There is not meaningful difference in the SNR levels corresponding to the 99% probability of PRACH preamble misdetection with 0.8 us, 4.6 us and 4.8 us maximum timing offset.
· Observation 2 (Intel):
· Performance difference between scenario with 0.8us TO and 4.78us TO is about 0.1 dB at 1% of miss detection rate.
· Observation 3 (Samsung):
· Minor performance different between maximum timing offset as 0.8 and 4.6us
· Proposals
· Option 1 (Huawei, CATT, Samsung): Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us
· Value of Timing offset start: 0
· Step of Timing offset increase : 0.1us
· Option 2 (Nokia, Intel, Ericsson): Configure the maximum timing offset (i.e. the end of the tested range) in FR2 HST testing setup equal to [4.8]us 
· Value of Timing offset: 0
· Step of Timing offset increase : [0.48]us
· 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



· Recommended WF
· 5 companies has provided the simulation results as following. Similar performance can be achieved for this two options for each companies. Either option 1 or option 2 can meet test purpose of PRACH receiver verification. Opion1 can reduce the effort for specification change and reusing Rel-15 test setup, Option 2 is to align the FR2 HST deployment scenario. Encourage companies to compromise one of them for moving forward.
· Meanwhile, based on existing results between companies, one company has large gap compared with other companies, encourage companies can further check their results during meeting or next meeting if there is any issue identified.
	SNR@1% Missing detection
	Samsung
	Huawei
	Ericsson
	Nokia
	Intel

	Option 1
	-12.49
	-12.30
	-10.8
	-6.92
	-13.1

	Option 2 (4.6us)
	-12.56
	-12.36
	-10.8
	-6.87
	-13.2

	Option 2(4.8us)
	
	
	
	-6.91
	





Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	CATT
	Issue 3-1-1
Issue 3-1-2
Issue 3-1-3: RS configuration
We think at least 2 DMRS configuration is needed for FR2 HST.
Issue 3-1-4: Frequency offset Estimation implementation
We support option 2, i.e. use Post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST. 
Issue 3-1-5: MCS
From the perspective of OTA testing, we prefer MCS 16.
Issue 3-1-6

	Intel
	Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
Based on our results there is no meaningful performance difference between different scenarios. Therefore, we propose to reduce BS test load. We can define single test based on the one model or define all of them but with applicability rule and corresponding manufacturer declaration. 
As for a single channel model we slightly prefer bidirectional deployment since Doppler frequency jump is higher in this model compared to unidirectional. So, Options 2a and 3 are fine for us.

Issue 3-1-3: RS configuration
We support Option 1. It covers scenario with single symbol DMRS and scenario with additional DMRS symbols.

Issue 3-1-4: Frequency offset Estimation implementation
Both pre-FFT and post-FFT FOC strategies has its own benefits. Pre-FFT implementation provides huge performance benefits but it can be used only in dedicated deployments without many UEs. In order to have good test coverage we suggest defining requirements for both schemes. If requirements will be defined only for the worst case as post-FFT there will be huge margin for products with pre-FFT compensation scheme (higher than 8 dB based on our evaluations). In this case it will mask bad implementations. 
We suggest definition of MCS 16 requirements with post-FFT and MCS20 with pre-FFT. From specification perspective it is better not to mention specific compensation scheme. Just for requirements definition RAN4 should assume certain scheme to align SNR values. 
Also considering that post-FFT scheme is a baseline solution we suggest definition MCS16 as mandatory and MCS20 requirements up to manufacturer declaration on support of 64QAM in HST FR2.
To summarize our proposal is:
· FOE method is up to BS implementation
· Define PUSCH requirements with MCS 16 assuming post-FFT FOC method for requirements definition.
· Define PUSCH requirements with MCS 20 assuming pre-FFT FOC method for requirements definition.
· Define manufacturer declaration on supporting 64QAM operation in HST FR2 and apply requirements with MCS 20 only based on this declaration.
· Do not capture assumptions on FOC scheme in specification. 
Issue 3-1-5: MCS
Same as in issue 3-1-4
Issue 3-1-6: Phase noise modelling
Support Option 1 and recommended WF based on the obtained link-level results.

	Ericsson
	Issue 3-1-1
We also see only very minor difference between the scenarios. We prefer to set a single PUSCH requirement based on one of the scenarios. Since the baseband algorithm needed for frequency offset estimation is the same in each case and the performance is the same, we do not have a strong view as to which scenario is used. What is important is that we do not think of it as ”testing one scenario X”. What we would be saying is that the test is defined such that the basestation baseband is proven to meet a single minimum requirement that is sufficient to operate in all of the scenarios (even if the minimum requirement is based on one specific scenario).

Issue 3-1-2
We prefer to define a single requirement rather than 3 requirements and a test applicability rule, because if we have 3 requirements and a test applicability rule we may create a perceived ambiguity as to whether the BS has really been fully tested.

Issue 3-1-3
We are OK with option 1 
Issue 3-1-4
We think that a single requirement should be defined, and that post FFT FOC should be assumed in the simulations.
Issue 3-1-5
There is some divergence between companies results and a need for checking. We see MCS 20 is possible. After checking, our view is that the requirement should be based on the highest MCS that is achievable and for which the SNR is within the testable limit (20dB).
Issue 3-1-6
Agree with the proposed WF

	Huawei
	Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
Option 1. From the Doppler trajectory we can see that the Uni-ScenarioA case can provide largest frequency offset among all cases and the Bi-ScenarioB case provide largest frequency jump among all cases. The baseband processing verification under Uni-ScenarioA can be covered by the other two cases. To ensure the test coverage and reduce the test load at the same time, we propose to only define Uni-ScenarioA case and Bi-ScenarioB case.
Issue 3-1-2: Test Applicability rule
As discussed in Issue 3-1-1, we prefer to define Uni-ScenarioA case and Bi-ScenarioB case. In this situation, we don’t support define applicability rule between above two scenarios.
If companies have strong concern about the test effort and the applicability rule must be defined for different scenarios, then we prefer to skip Uni-ScenarioA case if Bi-ScenarioB case is passed as larger Doppler jump is observed in Bi-ScenarioB case, considering that Doppler jump is the most important point to be verified.
Issue 3-1-3: RS configuration
Option 2a. In our simulation results, performance degradation is observed without additional DMRS. Also DMRS 1+1+1 is benefit for some implementation that perform phase noise tracking by DMRS, we don’t think such implementation should be prevented. Notice that the demodulation performance for DMRS 1+1 and DMRS 1+1+1 is very close, we propose to define one set of performance requirements with either DMR-RS 1+1 or 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did.
Issue 3-1-4: Frequency offset Estimation implementation
Option 2. At most of cases, post-FOE is used at the BS side, it should not be expected that the BS used in HST scenario must be special designed. In our view, FOE should be up to BS implementation and should not be limited since the requirements we defined are minimum requirements, the worst case should be selected. 
Issue 3-1-5: MCS
Option 1. As per our simulation results, MCS 20 cannot achieve maximum throughput for post FFT processing, so we prefer to select MCS 16. We are also open to perform further evaluation to find the maximum achieved MCS within the testable limit. However, there is very large difference for the simulation results proposed by companies currently.
Issue 3-1-6: Phase noise modelling
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
In our opinion, Option 2a, i.e., testing of bi-directional models provides sufficient test coverage. However, we are also open to other options, e.g., Option 3 with corresponding applicability rules/manufacturer declarations is also acceptable to us.
Issue 3-1-2: Test Applicability Rule
If requirements are defined for bi-directional Scenario-B then no applicability rules are needed. Otherwise, the applicability rules should be designed in such a way that only one test is performed depending on the declaration of supported scenarios.
Issue 3-1-3: RS configuration
Basing FOE on PT-RS is feasible at these speeds. However, if the implementation from FR1 is to be re-used (i.e., based on DM-RS and not on PT-RS) then the speed requires DM-RS 1+1+1.
We don’t see why implementation should be forced to use PT-RS. When a PT-RS less configuration is potentially feasible.
Therefore, as an alternative we propose a new Option:
Option 4: 1 DMRS + PT-RS (L=1,K=2), 2 DMRS+PT-RS (L=1,K=2), and 3 DMRS with test applicability rule based on BS manufacturer declaration.
Issue 3-1-4: Frequency offset Estimation implementation
Firstly, we would like to clarify if the discussion is about FO compensation (FOC) or FO estimation (FOE) because these terms looks to be used interchangeably in this and previous issues whereases they are two different operations.
Secondly, we still would like to understand better what is the source of such a large difference between pre-FFT and post-FFT FOC? In our opinion, if only one UE is present in the system (which is the case in demod testing) the energy of the symbols can be recovered regardless of approach. Hence, the performance of both methods should theoretically be rather close.
Finally, we agree with Option 2, that FOE/FOC is the BS implementation choice and might change over time, thus only one set of requirements shall be supported per MCS without specification of the type of FOC/FOE algorithm.
Issue 3-1-5: MCS
In our opinion, it is beneficial to test both MCS 16 and MCS 20. However, MCS 20 can be still up to manufacturer declaration if with some implementations it cannot be supported.
Issue 3-1-6: Phase noise modelling
We support the recommended WF. 


	ZTE
	Issue 3-1-4: Frequency offset Estimation implementation
As pre-FOC depends on specific scenarios, we support option 2.
Issue 3-1-6: Phase noise modelling
We support the recommended WF. 

	Samsung
	Issue 3-1-1: Scope of PUSCH requirement with Uni-directional RRH scenario A/B and Bi-directional RRH scenario B
Among three scenarios, the Doppler observed by RRH in Uni-directional with scenario A is the largest. While from the demodulation perspective, there is no different receiver processing foreseen. Therefore, we prefer to define the requirement with one of them, so, either option 2a, 2b or 2c are fine with us.
Considering the Doppler in A is more challenge, we prefer option 2c, If companies are willing to define requirement for different scenario,  we can accept with option 1 with defined test applicability  
Issue 3-1-2 : Test applicability rule 
This issue related with Issue 3-1-1, if the requirements for different scenarios are considered,  as mentioned, from baseband processing, there is no different, In that sense, we prefer to define test applicability rule as 
· 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.
· If BS declared to support both Uni-directional and Bi-directional operation, and BS can pass the test of Uni-directional for scenario A, it can skip the test of Bi-directional scenario for scenario B.”
Issue 3-1-3: RS configuration
Option 1. We are fine to align RS configuration with UL timing adjustment and PUSCH.
Firstly, based on previous feasibility to enable 350km/h maximum speed, the PTRS should be configured. Based on maximum frequency offset tracking capacity, PTRS has small distance between adjacent RS compared with DMRS. Therefore, the number of DMRS is not the bottleneck of frequency tracking for FR2,
As analysis, only with 3 DMRS, where the gap between neighbour DMRS is 4, where only up to 252km/h maximum speed can be supported. That is reason that PTRS should be configured.
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.
Secondly, from companies’ results for PUSCH and UL timing adjustment, similar SNR can be achieved for 2 DMRS configuration and 3 DMRS configuration. Since there is no limitation of Uplink budget, with same SNR, with 2 DMRS configuration can achieve the throughput. 
We think it is not reasonable scheduling for BS to configure 3 DMRS, we wonder what is the benefit to configure 3 DMRS, if 2 DMRS can achieve similar performance? Could proponent of 3 DMRS clarify?
Regarding the alternative options proposed by Nokia, we do not think it is necessary to cover all the possible DMRS configurations for requirement with considering the test effort and simulation effort.
Based on company’s results, 2 DMRS and 3DMRS have the similar performance, so, there is no need to configure 3 DMRS. If companies have strong preference with 3 DMRS, 
Maybe one solution is that 
· Case 1: Define PUSCH requirement with 1DMRS+PTRS (L=1, K=1) configuration 
· Case 2: Define PUSCH requirement with 2 DMRS+PTRS (L=1, K=2) configuration
- Note: The requirement can be applied for 3 DMRS +PTRS (L=1, K=2) configuration
· Define test applicable rule, either test case 1 or case 2 based on BS manufacturer declaration
Issue 3-1-4: Frequency offset
As for FOE/FOC implementation, both Pre-FFT and Post-FFT operation are feasible, while it is up to BS implementation. 
In terms of RAN4 requirement, in our understanding, there is no restriction for them, similar as channel estimation, and TO/FO estimation, only the practical estimation is indicated in the simulation assumption for requirement. Therefore, we propose not to mandate the FOE/FOC implementation method, which is up to BS implementation. RAN4 will not any specific implementation into spec.
Issue 3-1-5 MCS 
Regarding MCS, we think at least MCS 16 can be considered and can be tested, not matter Pre-FFT or Post-FFT FOC/FOE implementation. So, we can conclude that define MCS 16 for PUSCH requirement.. While, based on companies results, even with Post-FFT FOC/FOE implementation, there is a large gap existing. Further alignment is needed. If there is lager gap, additional margin can be considered if needed, 
As for MCS 20, based on some company’s results, it is not proper to define requirement with Post-FFT FOC/FOE operation. Even the maximum throughput can be achieved, the achieved SNR may be higher than 20dB, which is up to test limitation of existing OTA method. Also, some companies results MCS 20 is feasible, Lager gap is still existed.
To allow two possible implementation, we are open to define two sets MCS requirements, while detail FOE/FOC is up to BS implementation. To address the potential issues of MCS 20 with Post –FFT/FOC operation, lower than MCS 20 can be considered 
Similar with Rel-16 LTE, two sets requirement for 500km are defined, one is for 1944Hz, and another is for 1750Hz.  The test applicability rule for different requirement with Doppler value are defined .So, if two sets of requirement are defined, similar test applicability rule can be defined 
In summary, we are open to define two sets MCS requirements
· FOE method is up to BS  implementation
· MCS 16
· [MCS 20] or lower than MCS20  with testable limit (20dB) for 64QAM
· Define manufacturer declaration on supporting 64QAM operation in HST FR2 and apply requirements only based on this declaration.
· MCS 16 is not applicable if BS  manufacturer declares supported [MCS20]
· [MCS 20] is not applicable if BS manufacturer declares support MCS16
Issue 3-1-6: Phase noise modelling
Based on companies result and observations, phase noise has negligible impact on BS demodulation performance. So, we prefer to follow the former agreement about phase noise modelling as recommend WF


 
Sub topic 3-2 
	Company
	Comments

	XXX
	Issue 3-2-1: RS configuration
To align with RS configuration for PUSCH requirement.
Issue 3-2-2: Test Parameters for timing offset
Support option 1.
Issue 3-2-3: Timing different between moving UE and stationary UE
Support option 1
Issue 3-2-4: SRS transmission configuration
Support option 1

	Intel
	Issue 3-2-1: RS configuration
Support alignment of UL TA RS configuration with PUSCH RS configuration. 
Issue 3-2-2: Test Parameters for timing offset
Support Option 1 that is aligned with UL TA channel model for 120 kHz SCS.
Issue 3-2-3: Timing different between moving UE and stationary UE
Support Option 1.
Issue 3-2-4: SRS transmission configuration 
Option 1 is fine for us.

	Ericsson
	Issue 3-2-1
The RS configuration for TA should be aligned with the RS configuration options for the PUSCH requirement.
Issue 3-2-2
This is fine if there is no need to include any timing jump in the demodulation requirements


	Huawei
	Issue 3-2-1: RS configuration
Option 2a. We prefer to not discuss this issue here and align the RS assumption for UL TA requirements with that for PUSCH requirement.
Issue 3-2-2: Test Parameters for timing offset
Option 1.
Issue 3-2-3: Timing different between moving UE and stationary UE
Option 1.
Issue 3-2-4: SRS transmission configuration 
Option 1.

	Nokia, Nokia Shanghai Bell
	Issue 3-2-1: RS configuration
We also think that the parameters shall be aligned with PUSCH requirements.
Issue 3-2-2: Test Parameters for timing offset
Option 1 is OK for us.
Issue 3-2-3: Timing different between moving UE and stationary UE
Agree with Option 1, except that Δτ should be used in the equation instead of Δt.
Issue 3-2-4: SRS transmission configuration 
Option 1 is OK.

	ZTE
	Issue 3-2-2: Test Parameters for timing offset
We agree with Option 1.
Issue 3-2-3: Timing different between moving UE and stationary UE
We agree with Option 1.


	Samsung
	Issue 3-2-1: RS configuration
Option 1. We are fine to align RS configuration with UL timing adjustment and PUSCH. Generally, PUSCH with high Doppler frequency and UL timing adjustment requirement belong two different test purpose for Baseband receiver processing. One is to handle the Doppler impact, where Doppler tracking capability is pending on the gap of neighbour RS. Another is to handle the timing offset impact, which is based on the correlation operation.
From companies’ results for PUSCH and UL timing adjustment, similar SNR can be achieved for 2 DMRS configuration and 3 DMRS configuration. Since there is limitation of Uplink budget, with same SNR, with 2 DMRS configuration can achieve the throughput. 
Meanwhile, as for UL timing adjustment, although it is targeting for high speed, there is no Doppler considering for timing offset model, thus, with 2 DMRS can still overcome the Doppler impact.
We think it is not reasonable scheduling for BS to configure 3 DMRS, we wonder what is the benefit to configure 3 DMRS, if 2 DMRS can achieve similar performance? Could proponent of 3 DMRS clarify?
Issue 3-2-2: Test Parameters for timing offset
Ok with option 1
Issue 3-2-3: Timing different between moving UE and stationary UE
Ok with option 1
Issue 3-2-4: SRS transmission configuration
We are fine with option 1 to align  the TDD pattern for FR2, which is same with Rel-15


 
Sub topic 3-3 
	Company
	Comments

	XXX
	Issue 3-3-1:
Option 1. Prefer to reuse the Rel-15 timing offset configuration for PRACH, i.e. 0.8us timing offset, and starting from 0us to 0.8us with 0.1 us step.

	Intel
	Issue 3-3-1: Timing offset configuration  
We agree that either option 1 or option 2 meet test purpose of PRACH receiver verification. Choosing between work efforts minimizations and addressing HST FR2 deployments we support Option 2. Also, it will be clearer value for readers since it has technical background. Option 1 for HST FR1 also can be explained even it does not align with HST FR1 channel models. As we explained HST FR1 PRACH requirements cover many PRACH preambles with different cell size applicability.

	Huawei
	Issue 3-3-1: Timing offset configuration  
Option 1. As per simulation results provided by companies, there is very small difference between two options, and we think both options are feasible to verify the baseband demodulation function since the algorithm is same. However, in Rel-16 FR1 HST, 0.8 us is reused from the non-HST test setup although the maximum cell radius can be about 716m that is same as HST FR2 Scenario B, so we prefer to reuse Rel-15 FR2 timing offset configuration for PRACH, i.e., 0.8us.

	Nokia, Nokia Shanghai Bell
	Issue 3-3-1: Timing offset configuration
We also have the same thinking as already described by Intel above. Option 2 is our preference.
Additionally, we got updated PRACH simulations results:
-12.49 for Option 1, -12.37 for Option 2 (4.6), and -12.48 for Option 2 (4.8).

	Samsung
	Issue 3-3-1: Timing offset configuration
Either option 1 or option 2 are fine for us. From receiver processing perspective, both option 1 and option 2 are same. Meanwhile, the performance is similar. Option1 is reused from Rel-15, to reduce the work effort for spec modification. To address the HST FR2 deployment, option 2 is more proper.  Since only one format is available for FR2 HST, then the timing offset can be set to min (maximum timing offset of C2 (RTTI), maximum cell radius of scenario 2)=4.8us. So, If companies have strong preference with option 2, we are fine to go option 2 for moving forward.


 

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#1
	
Issue 3-1-2 : Test applicability rule 
Candidate options:
· Option 1 (Intel):
· Introduce BS manufacturer declaration for applicable test case
· Introduce applicability rule that allows BS to pass only one scenario and other scenarios will be passed without explicit testing.
· Option 2 (Nokia):
· Option 1a: Define applicability rules in such a way that if bi-directional Scenario-B is tested then no other tests are needed.
· Option 1b: Define applicability rules in such a way that it is sufficient to test only one of the Uni-directional deployments by manufacturer choice.
· Option 3 (Samsung):
· 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. If BS declared to support both Uni-directional and Bi-directional operation, and BS can pass the test of Uni-directional for scenario A, it can skip the test of Bi-directional scenario for scenario B.
· Option 4 (Ericsson):
· Define a single requirement without test applicability rule 
· Option 5 (Huawei):
· If needed, define applicability rule as skip Uni-directional with Scenario A case if Bi-directional with scenario B case is passed
Recommendations for 2nd round:
· Pending on the discussion scope for BS demodulation requirement 

Issue 3-1-3: RS configurations for PUSCH and UL timing adjustment 
Candidate options:
· Proposals
· Option 1 (Samsung, Intel, Ericsson, CATT): 1 DMRS + PT-RS (L=1,K=2) and 2 DMRS+PT-RS (L=1,K=2) with test applicability rule based  on BS manufacturer declaration
· Option 1 (CATT): 2 DMRS + PT-RS (L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 2a (Huawei): Define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did
· Option 3 (Nokia, CATT): 1 DMRS + PT-RS(L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 4 (Nokia): 1 DMRS + PT-RS(L=1, K=2) , 2 DMRS +PT-RS (L=1,K=2) and  3 DMRS with test applicability rule based on BS manufacturer declaration
Recommendations for 2nd round:
· 3 companies have provided the initial result. 
· From performance perspective,  similar performance can be achieved with 2 DMRS and 3 DMRS configuration 
· From Doppler tracking capability to enable 350km/h velocity, the number of DMRS is not the bottleneck of UL
· From overhead of RS perspective, 1 or 2 DMRS has less overhead compared with 3 DMRS, which can further improve the system performance
· Rel-15 has already defined requirement with 1 DMRS or 2 DMRS with test applicability to allow infra vendors different implementation 
· For moving forward, moderator suggest the following compromise solution    
· Align RS configuration for PUSCH requirement  and UL timing adjustment requirement 
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1,K=2) configuration 
· Case 2: Define requirement with 2 DMRS+ PT_RS (L=1,K=2) configuration 
· Note : The requirement can be applied for 3 DMRS++PT_RS (L=1,K=2) configuration
· Define test applicability for case 1 and case 2 testing based on BS manufacturer declaration
· If time allowed , further check in GTW session

Issue 3-1-4 and Issue 3-1-5: FOC implementation and MCS
Candidate options:
· Option 1 (Intel):
· FOE method is up to BS implementation
· Define PUSCH requirements with MCS 16 assuming post-FFT FOC method for requirements definition.
· Define PUSCH requirements with MCS 20 assuming pre-FFT FOC method for requirements definition.
· Define manufacturer declaration on supporting 64QAM operation in HST FR2 and apply requirements with MCS 20 only based on this declaration.
· Do not capture assumptions on FOC scheme in specification. 
· Option 2 (Huawei, Ericsson, Samsung, CATT, ZTE, Nokia):
· FOE method is up to BS implementation. Use Post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST
· Option 2a(Ericsson)
· Single requirement with highest MCS within the testable limit (20dB) assuming Post-FFT FOC method for requirement definition
· Option 2
· Option 2 (Ericsson, Huawei, Nokia, ):
· Option 3 (Huawei):
· MCS 16 and highest MCS within the testable limit (20dB)
· Option 4 (Nokia):
· FOC method is up to BS implementation 
· Both MCS16 and MCS 20, the requirement of MCS20 based on BS manufacture declaration if some implementation cannot be supported
Recommendations for 2nd round:
· 5 companies have provided the initial simulation results. Large performance is existed between companies, even for Post- FFT FOE operation. 
· Encourage companies to further align the simulation assumption and check the simulation results  
· FOC implementation, both Pre-FFT and Post-FFT operation are feasible, while it is up to BS implementation. RAN4 will not specify any specific implementation into spec.
· MCS 20 requirement cannot be achieved by some companies’ results for Post-FFT FOC method. Even the maximum throughput can be achieved, the achieved SNR may be higher than 20dB, which is up to test limitation of existing OTA.
· Large performance difference between Pre-FFT and Post-FFT FOC, even with lower MCS
· For moving forward, moderator suggest the following compromise solution    
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
· Define PUSCH requirements with [MCS 20] or lower than MCS20 with testable limit (20dB) for 64QAM
· Define manufacturer declaration for FR2 HST and apply requirements only based on this declaration
· MCS 16 requirement is not applicable if BS manufacturer declares supported [MCS20] for FR2 HST
· [MCS20] requirement is not applicable if BS manufacturer declares only supported MCS16 for FR2 HST
· Encourage companies to further check and align the results. Based on simulation collections, decide requirement definition.
· Encourage companies to check the source of large difference between Pre-FFT and Post-FFT FOC, especially for MCS16
· If time allowed , further check in GTW session

Issue 3-1-6: Phase noise modelling
Tentative agreements:
· Phase noise impact can be included in the impairment results, but it is left up to companies
· No explicit phase noise modelling in the alignment result

	Sub-topic#3-2
	
Issue 3-2-2: Test Parameters for timing offset
Tentative agreements:
· Use A=1.25us, , Δw= 1.04s-1 corresponding to 120KHz SCS for HST FR2 UL timing adjustment requirements
Issue 3-2-3: Timing different between moving UE and stationary UE
Tentative agreements:
· Apply the timing different between moving UE and stationary UE as Δτ-(TA-31)x16*8Tc for UL timing adjustment requirement

Issue 3-2-4: SRS transmission configuration 
Tentative agreements:
The SRS transmission location is the last symbol in slot#3 in radio frame with TDD pattern as DDDSU, S=10:2:2 

	Sub-topic#3-3
	Issue 3-3-1: Timing offset configuration
Candidate options:
· Option 1 (Huawei, CATT, Samsung): Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us
· Value of Timing offset start: 0
· Step of Timing offset increase : 0.1us
· Option 2 (Nokia, Intel, Ericsson, Samsung): Configure the maximum timing offset (i.e. the end of the tested range) in FR2 HST testing setup equal to [4.8]us 
· Value of Timing offset: 0
· Step of Timing offset increase : [0.48]us
Recommendations for 2nd round:
· 5 companies has provided the simulation results as following. Similar performance can be achieved for this two options for each companies. Either option 1 or option 2 can meet test purpose of PRACH receiver verification. Either option 1 or option 2 can meet test purpose of PRACH receiver verification. Opion1 can reduce the effort for specification change and reusing Rel-15 test setup, Option 2 is to align the FR2 HST deployment scenario. Different with FR1 HST, three different formats are specified for requirement. Since only one format is defined for FR2 HST requirement, then the timing offset can be set to up the RTT of scenario 2 as 4.8us
· For moving forward, moderator suggest to agree option 2?




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”.

Open issues 
Issue 3-1-2 : Test applicability rule 
· Proposals
· Option 1 (Intel):
· Introduce BS manufacturer declaration for applicable test case
· Introduce applicability rule that allows BS to pass only one scenario and other scenarios will be passed without explicit testing.
· Option 2 (Nokia):
· Option 1a: Define applicability rules in such a way that if bi-directional Scenario-B is tested then no other tests are needed.
· Option 1b: Define applicability rules in such a way that it is sufficient to test only one of the Uni-directional deployments by manufacturer choice.
· Option 3 (Samsung):
· 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. If BS declared to support both Uni-directional and Bi-directional operation, and BS can pass the test of Uni-directional for scenario A, it can skip the test of Bi-directional scenario for scenario B.
· Option 4 (Ericsson):
· Define a single requirement without test applicability rule 
· Option 5 (Huawei):
· If needed, define applicability rule as skip Uni-directional with Scenario A case if Bi-directional with scenario B case is passed
· Recommended WF
· Pending on the discussion scope for BS PUSCH demodulation requirement \

	Company
	Comments

	Company A
	

	Ericsson
	We prefer to define a single requirement. If the proposal for the channel model is agreed then there is no need to discuss this issue further.
In case there would be more than one channel model and more than one requirement, the justification would have to be that all of the channel models are needed for test coverage for some reason, in which case all of the requirements would need to be tested.

	Samsung
	Pending on the channel model for BS demodulation discussion. If only one set requirement is defined, it seems there is no need to define the test applicability rule. If single requirement cannot be acceptable by companies, test applicability rule should be considered to reduce the test scope.

	Huawei
	If both Uni-ScenarioA case and Bi-ScenarioB case is defined, we prefer to test both.
If single requirement is defined, we don’t need to discuss this issue.

	Intel
	Considering our view to define one requirement we support Option 4.

	Nokia, Nokia Shanghai Bell
	Following our comment in the previous Issues, we
· Either have only one set of requirements, and no applicability rule is needed
· Or we have two sets of requirements, BS manufacturer can declare which type(s) is/are supported (uni-directional, bi-directional, or both), and preform test according to the applicability rule 

	Nokia, Nokia Shanghai Bell, 2
	We are proposing the following WF:
Definition of applicability rules should be aligned with the scope of PUSCH requirement.
The companies are encouraged to provide their views on the following candidate options:
· Option 1: No applicability rules to define if only single set of PUSCH requirements is introduced
· Option 2 (if several sets of PUSCH requirements are defends):
· Option 2a: test all requirements
· Option 2b: Introduce applicability rule to reduce the test scope.


	Samsung,
	From the baseband processing perspective, we don’t think we need to test all if several sets of requirement defined 

	Huawei
	We support Option 4 in the WF and Option 1 from Nokia.

	Ericsson
	If we can agree a single set of PUSCH requirements then optin 1 is obvious here.




Issue 3-1-3: RS configurations for PUSCH and UL timing adjustment 
· Proposals
· Option 1 (Samsung, Intel, Ericsson, CATT): 1 DMRS + PT-RS (L=1,K=2) and 2 DMRS+PT-RS (L=1,K=2) with test applicability rule based  on BS manufacturer declaration
· Option 2 (CATT): 2 DMRS + PT-RS (L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 2a (Huawei): Define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration, like Rel-16 2-step RACH WI did
· Option 3 (Nokia, CATT): 1 DMRS + PT-RS(L=1, K=2) and 3 DMRS +PT-RS (L=1,K=2) with test applicability rule based on BS manufacturer declaration
· Option 4 (Nokia): 1 DMRS + PT-RS(L=1, K=2) , 2 DMRS +PT-RS (L=1,K=2) and  3 DMRS with test applicability rule based on BS manufacturer declaration
· Recommended WF
· 3 companies have provided the initial result. 
· From performance perspective,  similar performance can be achieved with 2 DMRS and 3 DMRS configuration 
· From Doppler tracking capability to enable 350km/h velocity, the number of DMRS is not the bottleneck of UL
· From overhead of RS perspective, 1 or 2 DMRS has less overhead compared with 3 DMRS, which can further improve the system performance
· Rel-15 has already defined requirement with 1 DMRS or 2 DMRS with test applicability to allow infra vendors different implementation 
· For moving forward, moderator suggest the following compromise solution    
· Align RS configuration for PUSCH requirement  and UL timing adjustment requirement 
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1,K=2) configuration 
· Case 2: Define requirement with 2 DMRS+ PT_RS (L=1,K=2) configuration 
· Note : The requirement can be applied for 3 DMRS++PT_RS (L=1,K=2) configuration
· Define test applicability for case 1 and case 2 testing based on BS manufacturer declaration

	Company
	Comments

	Company A
	

	Ericsson
	We are generally OK with the WF; maybe for the applicability it could be clarified further that the test applicability is defined based on manufacturer declaration such that only the declared case is tested.

	Samsung
	From our side, we prefer to only define 1 DMRS and 2 DMRS based on BS manufacturer declaration, based on our analysis, and companies simulation results, we do not see the benefit of configuring 3 DMRS. To address the concern of 3 DMRS, we can consider adding a note for compromise, there is no need additional simulation for 3 DMRS, since companies result show the similar result can be achieved by 2 DMRS and 3 DMRS. Therefore, the requirement can be applied for 3 DMRS. Similar FDD and TDD, the same requirements are applicable to FDD and TDD with different UL-DL pattern. 

	Huawei
	We prefer to only define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration. As per our analysis, we see performance degradation using 1 DMRS for BS demodulation. To move forward, we can compromise to define one set of requirements with either DMRS 1+1 or DMRS 1+1+1 based on BS declaration, at the same time define 1 DMRS case based on BS declaration.

	Intel
	We do not see necessity to define requirements with both 1+1 and 1+1+1 configurations. Same time to move forward we are fine with tentative agreement one set of requirements for them in addition to requirement with single DMRS symbol. 

	Nokia, Nokia Shanghai Bell 
	The proposed note will mean that no FRCs will be defined for the test with 1+1+1 DMRS. However, the requirements will be still applicable because they formulated for the relative TPut.
To move forward, we agree with the agreements proposed by the Moderator.

	CATT
	We are generally OK with the moderator’s WF but have concern on the note of case 2. 1+1+1 DMRS and 1+1 DMRS configuration should have separate FRC. If the requirement for 1+1 DMRS can be applied for 1+1+1 DMRS, the FRC for 1+1+1 DMRS is also needed as well as the BS manufacturer declaration for 1+1+1 DMRS. In our understanding, the moderator‘s WF can be further revised as below:
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Case 2: Define requirement with 2 DMRS+ PT_RS (L=1, K=2) configuration 
· Note: The requirement can be applied for 3 DMRS + PT_RS (L=1, K=2) configuration
· Case 3: Define requirement with 3 DMRS+ PT_RS (L=1, K=2) configuration
· Define test applicability for case 1, case 2 and case 3 testing based on BS manufacturer declaration.

	Nokia, Nokia Shanghai Bell
	In our opinion, the definition of Case 3 proposed by CATT contradicts Case 2 that does not prohibit testing of Case 3.
In our understanding Case 1 and Case 2 are not options but are proposed together.
Could it be possible for CATT to reconsider their proposal?
Otherwise, we will need to include two options in the WF:
· Option 1: (Case 1 + Case 2),
· Option 2: Case 3.

	CATT
	Thanks for Nokia’s comments. Actually we are OK to define Case 1 + Case 2. But in our opinion in this case there is no need to add the note that involves 3DMRS. So the following WF would be preferred:
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Case 2: Define requirement with 2 DMRS+ PT_RS (L=1, K=2) configuration 
· Define test applicability for case 1 and case 2 testing based on BS manufacturer declaration

	Huawei
	In our view, FRC for 3 DMRS+ PT_RS (L=1, K=2) should be defined, same method as did for 2-step RACH, i.e. one set of requirements that are applicable for both 2 DM-RS and 3 DM-RS.
So we prefer to update WF as following:
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Case 2: Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both  2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)
Define test applicability for Case 1 and Case 2 testing based on BS manufacturer declaration

	Nokia
	We are OK with the proposal by HW. Definition of FRC will add additional work at TS preparation but shall not increase the testing burden if a declaration/applicability rules are defined.
We propose the following version of the WF:
· Case 1: Define requirement with 1 DMRS + PT_RS (L=1, K=2) configuration 
· Define FRC for 1 DMRS + PT_RS (L=1, K=2)
· Case 2: Define requirement based on the simulation results with 2 DMRS+ PT_RS (L=1, K=2) configuration, but the final requirements are applicable for both  2 DMRS+ PT_RS (L=1, K=2) and 3 DMRS + PT_RS (L=1, K=2)
· Define FRC for 2 DMRS + PT_RS (L=1, K=2)
· Define FRC for 3 DMRS + PT_RS (L=1, K=2)
FFS, definition of test applicability rules based on BS manufacturer declaration




Issue 3-1-4 and Issue 3-1-5: FOC implementation and MCS
· Proposals
· Option 1 (Intel):
· FOE method is up to BS implementation
· Define PUSCH requirements with MCS 16 assuming post-FFT FOC method for requirements definition.
· Define PUSCH requirements with MCS 20 assuming pre-FFT FOC method for requirements definition.
· Define manufacturer declaration on supporting 64QAM operation in HST FR2 and apply requirements with MCS 20 only based on this declaration.
· Do not capture assumptions on FOC scheme in specification. 
· Option 2 (Huawei, Ericsson, Samsung, CATT, ZTE, Nokia):
· FOE method is up to BS implementation. Use Post-FOE as the worst case for PUSCH demodulation requirements for FR2 HST
· Option 2a(Ericsson)
· Single requirement with highest MCS within the testable limit (20dB) assuming Post-FFT FOC method for requirement definition
· Option 2b(Huawei)
· MCS 16 and highest MCS within the testable limit (20dB)
· Option 2c(Nokia)
· FOC method is up to BS implementation 
· Both MCS16 and MCS 20, the requirement of MCS20 based on BS manufacture declaration if some implementation cannot be supported
· Option 2d(CATT)
· MCS16
· Recommended WF
· 5 companies have provided the initial simulation results. Large performance is existed between companies, even for Post- FFT FOE operation. 
· Encourage companies to further align the simulation assumption and check the simulation results  
· FOC implementation, both Pre-FFT and Post-FFT operation are feasible, while it is up to BS implementation. RAN4 will not specify any specific implementation into spec.
· MCS 20 requirement cannot be achieved by some companies’ results for Post-FFT FOC method. Even the maximum throughput can be achieved, the achieved SNR may be higher than 20dB, which is up to test limitation of existing OTA.
· Large performance difference between Pre-FFT and Post-FFT FOC, even with lower MCS
· For moving forward, moderator suggest the following compromise solution    
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
· Define PUSCH requirements with [MCS 20] or lower than MCS20 with testable limit (20dB) for 64QAM
· Define manufacturer declaration for FR2 HST and apply requirements only based on this declaration
· MCS 16 requirement is not applicable if BS manufacturer declares supported [MCS20] for FR2 HST
· [MCS20] requirement is not applicable if BS manufacturer declares only supported MCS16 for FR2 HST
· Encourage companies to further check and align the results. Based on simulation collections, decide requirement definition.
· Encourage companies to check the source of large difference between Pre-FFT and Post-FFT FOC, especially for MCS16

	Company
	Comments

	Company A
	

	Ericsson
	We think it is too early to conclude to define both MCS16 and MCS20 but make a declaration on which to apply. For the post-FFT, we should identify what is the highest supportable and testable MCS. We propose the following:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Encourage companies to further check and align the results. Based on simulation collections, decide requirement definition.
· Encourage companies to check the source of large difference between Pre-FFT and Post-FFT FOC, especially for MCS16
· Based on simulation results, the highest supportable MCS achievable with post-FFT operation should be identified (considering achievability of throughput and 20dB OTA testing limitation).
· FFS whether to also consider a requirement based on pre-FFT operation, and what the MCS should be (considering maximum throughput and testability limit).


	Huawei
	We prefer to define single requirement, either MCS 16 or highest MCS within the testable limit (20dB) assuming Post-FFT FOC method is OK for us.

	Intel
	According to Huawei’s and our results, MCS 20 cannot operate with post FFT correction scheme. In this case we should further discuss what to do with potential products with pre-FFT FOC. The observed difference between post-FFT and pre-FFT FOC is about 8dB. In this case it is not reasonable to test products with pre-FFT implementation on a test cases which are defined under post-FFF implementation assumption. 
We encourage other companies to also study difference between different implementations for the next meeting.
As for MCS to move forward we suggest agreeing at least on MCS 16 with post-FFT FOC assumptions. Also, we agree with Ericsson that more study on different FOC methods is needed. In this case we propose the following wording.
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
· Consider post-FFT FOC scheme as a baseline assumption.
· FFS Define PUSCH requirements with [MCS 20] or lower than MCS20 with testable limit (20dB) for 64QAM
· Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined.
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC
· At least MCS 16 and 20 should be considered

	Nokia, Nokia Shanghai Bell
	Firstly, we would like to share with you the results of link-level simulation results (Scenario-A, 50MHz CBW) that compare post-FFT and pre-FFT FOC:

	
	Post FFT FOC
	Pre FFT FOC

	
	30%TP
	70%TP
	30%TP
	70%TP

	 MCS16
	-0.67 
	6.58 
	-0.20 
	6.46 

	 MCS17
	0.82 
	7.25 
	1.24 
	7.20 

	 MCS20
	2.16 
	9.71 
	2.31 
	9.61 



The performance of pre-FFT FOC is better than post-FFT FOC. But it is not significant.
Secondly, in our view, there is a contradiction in the modifications proposed by Ericsson and Intel with respect to the first two statements, i.e., we agree not to capture the assumptions on FOC, but still consider certain scheme (pre-FFT) as a baseline.
In general, we agree with the proposed original agreements and WF.
However, if the companies still see it necessary to check the performance with highest MCS further, we are fine with that.
We propose the following WF:
Agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
Way forward:
· Based on simulation results, the highest supportable MCS achievable with post-FFT operation should be identified (considering achievability of throughput and 20dB OTA testing limitation).
· Encourage companies to further check and align the results. Based on simulation collections, decide requirement definition.
· FFS, manufacturer declaration for FR2 HST
· Encourage companies to check the source of large difference between Pre-FFT and Post-FFT FOC, especially for MCS16

	Ericsson
	We are generally OK with either the Nokia or Intel suggestions (or of course our suggestion), except that we think that “•	Define PUSCH requirements with MCS 16” and the statement about declaration in the Intel version should be removed. The reasons are that:
· We basically have an MCS16 requirement as we have TA. The only difference here would be fixed TA, other parameters will be the same. So if the BS passes with changing TA, it would be expected to pass with fixed TA.
· In our view, we should understand/align a view on the performance with MCS16-20 with/without pre-FFT FOE. In case as Nokia suggest the difference is small then we think that a single requirement with highest supportable/testable MCS should be defined. Otherwise we are open to discuss 2 MCS (including potentially MCS16), but we do not think we should agree in advance.

	CATT
	We are fine with the following bullets:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
For MCS, we prefer to further discuss the applicable MCS within the OTA testable limit (20dB). 

	Intel
	Comment to @Ericsson view: There is a difference between UL TA and PUSCH propagation conditions. Frequency offset tracking cannot be verified in UL TA test. Same time, this is the main purpose of PUSCH testing.

For WF suggested by Nokia we have the following comments:
· Based on simulation results, the highest supportable MCS achievable with post-FFT operation should be identified (considering achievability of throughput and 20dB OTA testing limitation). 
· Intel: What is the purpose of this analysis if we agree to define PUSCH requirements with MCS 16? For FOC analysis we can use certain MCS values to align results among companies.
· Encourage companies to further check and align the results. Based on simulation collections, decide requirement definition.
· Intel:What we are planning to decide? In agreement part we have statement to define PUSCH requirement with MCS 16.
· FFS, manufacturer declaration for FR2 HST
Encourage companies to check the source of large difference between Pre-FFT and Post-FFT FOC, especially for MCS16

To be clear we suggest the following wording:
Agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
Way forward:
· Companies are encouraged to further check and align the results
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC
· MCS 16 and 20 is a baseline assumption for comparison analysis
· Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined.
· FFS manufacturer declaration for FR2 HST in case requirements with different MCS values to cover different implementations will be defined.


	Ericsson
	To Intel: Yes you are right about the TA. We don’t object to include MCS16 in the end if it is identified as needed. However, we don’t see a need to agree right now in advance that we will define MCS16 requirements. If there is not consensus on the large difference between pre- and post- FFT then we don’t need to set requirements for 2 MCS; if there is consensus then we would. At this stage, we don’t have such a consensus.
We are OK with the agreements and WF you propose except to remove the decision to do MCS16 at this stage (also added in WF to identify which MCS).
Agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with MCS 16
· Define PUSCH requirements with one or more MCS between MCS16-20 that is feasible and testable. FFS which and how many MCS.
Way forward:
· Companies are encouraged to further check and align the results
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC
· MCS 16 and 20 is a baseline assumption for comparison analysis
· Companies are encouraged to identify suitable MCS for requirements between MCS16-20
· Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined.
· FFS manufacturer declaration for FR2 HST in case requirements with different MCS values to cover different implementations will be defined.



	Intel
	We are fine with the last wording suggested by Ericsson. One of the last two bullets can be removed in final version.

	Nokia,
Nokia Shanghai Bell, 2
	We would like to propose the following WF: 

Tentative agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with one or two MCS between MCS16-20 that is feasible and testable.
Way forward:
· Agree on tentative agreements
· Companies are encouraged to further check and align the results
· MCS 16 and 20 is a baseline assumption for comparison analysis
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC
· Companies are encouraged to identify suitable MCS for requirements between MCS16-20
· Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined.
· 

	Samsung
	We are fine with the WF proposed by Nokia, if more than 2 MCS between MCS16-20 is feasible, we don think we need to test all. So, our preference is only to define 1 or 2 MCS for requirement if feasible.
· Define PUSCH requirements with one or two MCS between MCS16-20 that is feasible and testable. FFS which and how many MCS. 

	Huawei
	We are totally confused about the discussion for the relationship between MCS and receiver type of post-FFT or pre-FFT. Based on RAN4 traditional approach, RAN4 never mandated to use certain receiver type of post-FFT or pre-FFT for requirement definition, this is reflected in all existing performance requirements definition. Usually if simulation results cannot be aligned among companies, companies agree to base on same receiver type, i.e. post-FFT, for better alignment. This assumption was used for Rel-16 eMIMO DL performance requirements definition. So we don’t think that we should define separate performance requirements based on post-FFT and pre-FFT. 
Also we do not think that it is reasonable to define manufacture declaration for support of different MCS just based on the simulation results with certain test configurations. Whether one MCS is feasible or not to achieve 100% max TP depends on all related configurations that will impact performance. If MCS 20 cannot achieve 100% max TP based on the current test configurations, we cannot conclude that it is not feasible for post-FFT, maybe other test configurations are not suitable. Actually RAN4 ever had similar observations for Rel-15 performance requirements definitions, all companies agreed that it is due to the unsuitable test parameters configurations, not due to post-FFT algorithm applied. For this meeting, we think that the following bullets are enough:
Tentative agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with one MCS between MCS16-20 that is feasible and testable based on further simulation results alignment.
Company is encourage to further check their results for next meeting and RAN4 can make decision about the MCS based on further simulation results from companies.

	Intel
	The final wording suggested by Nokia does not mean that RAN4 will define certain MCS with certain FOC scheme. Initial RAN4 observations show that there can be difference between pre-FFT and post-FFT FOC (based on some companies results) and it might be challenging to support MCS 20 for some FOC. In this case to avoid big span among companies RAN4 needs to further study this issue. Based on current results we have such span and cannot agree on baseline receiver assumptions.
We do not understand Huawei comment on unsuitable configuration. Which parameter is unsuitable in current simulation assumptions?  In our understanding support of 64QAM is very important for HST CPE devices. Same time if some implementations cannot guarantee it, RAN4 should further discuss necessity of manufacture declaration for it. 
We have a quite good discussion this meeting and to clearly capture next steps we prefer last wording from Nokia. Also one or two MCS values are not agreed and we need further discuss this.   

	Nokia
	To HW: We do not think that the companies are ready to agree on only one MCS yet.
We also do not think that we can force testing 64QAM MCS only.
We agree with the comment by Samsung.
Otherwise, we think that our last proposal takes all the opinions into account:

Tentative agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define PUSCH requirements with one or two MCS between MCS16-20 that is feasible and testable. FFS which MCS.
Way forward:
· Agree on tentative agreements
· Companies are encouraged to further check and align the results
· MCS 16 and 20 is a baseline assumption for comparison analysis
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC
· Companies are encouraged to identify suitable MCS for requirements between MCS16-20
Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined.

	Huawei
	We propose the following compromise:
Tentative agreements:
· FOC method is up to BS implementation
· Do not capture assumptions on FOC scheme in specification   
· Define Evaluate PUSCH requirements with one or two MCS between MCS16-20 that is feasible and testable. FFS which MCS. (Huawei comments: It is too early to conclude the define PUSCH requirements with only the 1st initial simulation results and many open issues left)
Way forward:
· Agree on tentative agreements
· Companies are encouraged to further check and align the results
· MCS 16 and 20 is a baseline assumption for comparison analysis (Based on the third bullet in tentative agreements, MCS16-20 will be evaluated by companies, not understand the baseline assumption for MCS 16 and MCS 20)
· Companies are encouraged to study the performance difference between Pre-FFT and Post-FFT FOC (We did not observe any motivation for this study now.)
· Companies are encouraged to identify suitable MCS for requirements between MCS16-20
Further discuss introduction of manufacturer declarations in case requirements with different MCS values will be defined. (Huawei comments: We think that it is too early to raise the discussion for introduction of manufacture declaration for support different MCS considering this is the first meeting for results alignment with many other open issues left at the same time. If MCS20 is not feasible based on further evaluation, but MCS 17 is feasible, BS can still declare to support 64QAM, it is not reasonable to ask BS to declare not support certain MCS)




Issue 3-3-1: Timing offset configuration
· Proposals
· Option 1 (Huawei, CATT, Samsung): Reuse Rel-15 timing offset configuration for PRACH, i.e., 0.8 us
· Value of Timing offset start: 0
· Step of Timing offset increase : 0.1us
· Option 2 (Nokia, Intel, Ericsson, Samsung): Configure the maximum timing offset (i.e. the end of the tested range) in FR2 HST testing setup equal to [4.8]us 
· Value of Timing offset: 0
· Step of Timing offset increase : [0.48]us
· Recommended WF
· 5 companies has provided the simulation results as following. Similar performance can be achieved for this two options for each companies. Either option 1 or option 2 can meet test purpose of PRACH receiver verification. Either option 1 or option 2 can meet test purpose of PRACH receiver verification. Opion1 can reduce the effort for specification change and reusing Rel-15 test setup, Option 2 is to align the FR2 HST deployment scenario. Different with FR1 HST, three different formats are specified for requirement. Since only one format is defined for FR2 HST requirement, then the timing offset can be set to up the RTT of scenario 2 as 4.8us
· For moving forward, moderator suggest to agree option 2?

	Company
	Comments

	Ericsson
	OK for us

	Huawei
	We are OK with the recommended WF.





Topic #4 CR work split for FR2 HST demod
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2119472
	Nokia 
	Proposal 1: Define PUST FR2 BS Demod CR work split based on the table above.
Companies are encouraged to sign up for desired items.



Open issues summary
List of open issues
· Sub-Topic 4-1: FR2 HST Demod CR work spilt
· Issue 4-1-1: BS demodulation requirements CR
· Issue 4-1-2: UE demodulation requirements CR

Sub-topic 4-1 FR2 HST Demod CR work split
Issue 4-1-1: BS demodulation requirement CR
· Proposals
· Option 1 (Nokia)

	Section number
	Section title
	Responsible company

	TS 38.104

	
	Big CR
	Huawei, [Samsung]

	11
	Radiated performance requirements

	11.2
	Performance requirements for PUSCH

	11.2.2
	Requirements for BS type 2-O

	11.2.2.x
	Requirements for PUSCH for high speed train
	Intel

	11.2.2.y
	Requirements for UL timing adjustment
	CATT

	11.4
	Performance requirements for PRACH

	11.4.2
	Requirements for BS type 2-O

	11.4.2.2
	PRACH detection requirements

	11.4.2.2.x
	Minimum requirements for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex G.3
	High speed train condition
	Nokia

	Annex G.4
	Moving propagation conditions
	CATT

	TS 38.141-2

	
	Big CR 
	Nokia, [Samsung]

	4.6
	Manufacturer's declarations
	[Nokia]

	8
	Radiated performance requirements

	8.1.2
	Applicability rule

	8.1.2.4
	Applicability of PUSCH for high speed train performance requirements
	[Nokia]

	8.2
	OTA performance requirements for PUSCH

	8.2.4
	Performance requirements for PUSCH for high speed train
	Ericsson, [Samsung]

	8.2.5
	Performance requirements for UL timing adjustment
	CATT

	8.4
	OTA performance requirements for PRACH

	8.4.1
	PRACH false alarm probability and missed detection

	8.4.1.6
	Test requirement for high speed train
	Huawei

	Annex A
	Reference measurement channels
	Intel

	Annex E
	OTA measurement system set-up
	[Ericsson]

	Annex J.3 
	High speed train condition
	Nokia

	Annex J.4
	Moving propagation conditions
	CATT



Issue 2-4-2: UE demodulation requirement CR
· Proposals
· Option 1: 
	Section number
	Section title
	Responsible company

	TS 38.101-4

	
	Big CR
	[Samsung]

	7.11
	Applicability of requirements
	Intel

	7.2.2.2.x
	Minimum requirements for PDSCH HST-DPS
	Huawei

	A.3.2
	Reference measurement channels for PDSCH performance requirement 
	Ericsson

	B.3
	High speed Train Scenarios 
	Qualcomm



· Recommended WF
RAN4#101-e E-meeting Arrangements and Guidelines presentation shared by the RAN4 chair contains instructions on CR handling for Rel-17 non-spectrum related WI:
	· RRM CR handling
· Draft CRs with are allowed for WIs of NR FR1 RF Enhancements [NR_RF_FR1_enh], NR FR2 RF Enhancements [NR_RF_FR2_req_enh2], NR FR1 HST Enhancements [NR_HST_FR1_enh], NR FR2 HST [NR_HST_FR2], NR FeRRM [NR_RRM_enh2] , NR MG Enhancements [NR_MG_enh] 
· For other items the discussion is focused on technical issues and initial CRs are planned for Q1’2022. 
· Note that the discussions will focus on technical issues first and Draft CRs will be handled with the 2nd priority.



It can be noticed that NR FR2 HST WI is already listed as allowed for the Draft CRs for RRM. 
Regarding demodulation part, only TPs are allowed for Demod Rel-17 WIs.
	· Demodulation CR handling
· Draft TPs/TPs are allowed for performance enhancement WI.



For other demodulation topics, there is no guidelines yet. Although there is a recommendation on Work Plans as 
	· SI/WI RAN4 RF/RRM/demodulation Work Plans 
· Rapporteurs are encouraged to provide updated SI/WI RRM work plans to decide on 
· CR/TP work split among contributing companies to avoid duplicate efforts and to encourage sharing the workload and cross-checking CRs 
· CR work split should at least include Big CR split. It is also allowed if companies want to further split the work under each Big CR.



Based on current discussion, the core requirement is still under discussion, some of open issues have the impact on test setup for performance requirement. The test scope and test setup for FR2 HST demodulation requirement is not stable yet, it is early to discuss the related CR work split work.
As rapporteur and moderator, my suggestion is to focus on the technical discussion about the detail test scope and test setup for this meeting, postpone the related CR work split discussion.
Companies views’ collection for 1st round 
Open issues 
Sub topic 4-1 
	Company
	Comments

	CATT
	Issue 4-1-1: BS demodulation requirement CR
We would like to take care of “Requirements for UL timing adjustment” and “Moving propagation conditions”.


	Intel
	Issue 4-1-1: BS demodulation requirement CR
Issue 2-4-2: UE demodulation requirement CR
We are fine with moderator suggestion to postpone CR work split discussion. Meantime if we will discuss it this meeting, we would like to take care of the following CRs:
· “Requirements for PUSCH for high speed train” in TS 38.104
· “Reference measurement channels” in TS 38.104 
· “Reference measurement channels” in TS 38.141-2.
· “Applicability of requirements” in TS 38.101-4

	Ericsson
	Issue 4-1-1/4-1-2: 
We agree with the moderator’s suggestion. We need to conclude the discussion the scope of UE/BS demodulation requirements. 
We also agree with Intel’s suggestion. 

	Huawei
	We would like to take care of the following CRs:
· Big CR of TS 38.104
· 11.4.2.2.x Minimum requirements for high speed train in TS 38.104
· 8.4.1.6 Test requirement for high speed train in TS 38.141-2
· 7.2.2.2.x Minimum requirements for PDSCH HST-DPS in TS 38.101-4

	Nokia, Nokia Shanghai Bell
	In our opinion, on the level of detail presented in the table, the scope of the demodulation requirements is rather clear.
We marked our preferences in the table.


 

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#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
· Issue 4-1-1: BS demodulation requirements CR
· Issue 4-1-2: UE demodulation requirements CR
Recommendations for 2nd round:
· As rapporteur and moderator, my suggestion is to focus on the technical discussion about the detail test scope and test setup for this meeting, postpone the related CR work split discussion.
· Highly appreciated companies contributed FR2 HST demodulation requirement. About 22 CR works split was expected. Suggest companies to balance the CR work load. If other companies are willing to contribute, the CR assignment will be minor adjustment. 






	Samsung
	I have captured the CR work split for both UE and BS into general for information. As mentioned, it is encouraged to companies considering the work load. 2 or 3 CRs per each companies is suggested, if other companies show the same interest with same topic and want to contribute it. Therefore, from rapporteur and moderator perspective,   the CR work split is just for information only, and CR assignment can be minor adjustment. 
From our side, we also would like to take care of the CRs indicated in the table, if other companies are fine for them.

	Nokia, Nokia Shanghai bell labs
	We agree with the recommendation that only 2-3 topics shall be indicated per company in a first round.
We removed our [] so that the rest of the topics could be distributed between the companies to resolve the multi-allocation issue.




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”.
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on general and UE demodulation requirement for FR2 HST
	Samsung
	

	WF on BS demodulation requirement for FR2 HST
	Nokia, Samsung
	

	Simulation assumption for PDSCH requirement for FR2 HST
	Intel
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



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

	R4-2120702
	WF on general and UE demodulation requirement for FR2 HST
	Samsung
	Agreeable
	

	R4-2120703
	WF on BS demodulation requirement for FR2 HST
	Nokia, Samsung
	Agreeable
	

	R4-2120704
	Simulation assumption for PDSCH requirement for FR2 HST
	Intel
	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

	Moderator (Samsung)
	Yunchuan Yang
	yc0301.yang@samsung.com

	CATT
	Yuan Gao
	gaoyuan@catt.cn

	Intel
	Artyom Putilin
	artyom.putilin@intel.com

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Qualcomm
	Pierpaolo Vallese
	pvallese@qti.qualcomm.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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