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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
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 [R4-2108660] on deployment scenario and WF [R4-2108661] on channel modeling, companies are encouraged to further study the FR2 HST deployment scenarios and channel modeling. 
In this email thread, the following agenda items will be discussed: 
	· 9.9.1	General 
· 9.9.2	High speed train deployment scenario in FR2 
· 9.9.2.1	Deployment Scenario-A                
· 9.9.2.2	Deployment Scenario-B                
· 9.9.2.3	Channel modeling                      
· 9.9.2.4	Others                           



List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is suggested to have the following target of 1st and 2nd round email discussion: 
· 1st round: Further discussion on the deployment scenarios and channel modeling issues and requirements. 
· 2nd round: Based on results from 1st round, as planned, complete all remaining issues on deployment scenarios channel modelling on this meeting. 

Topic #1: Analysis on FR2 HST Deployment Scenarios
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113792
<Moved from Email Thread 132>
	Huawei, HiSilicon
	Observation 1：By properly selecting RRH and UE panel boresight, there is negligible influence on performance.
Proposal 1：It is not feasible to solve the high propagation delay jump in Uni-directional deployment.

	R4-2112263
	Qualcomm, Inc.
	Proposal 1: No performance impact due to beam propagation delay difference in uni-directional model.
Observation 1: When the switching point is at 50m from RRH, the throughput achieved by 7 UE beams is 75% higher than 2 UE beams. 7 UE beams with switching point at 50m from RRH achieves 60% higher throughput than 2 UE beams with switching point at 300m.
Proposal 2: Consider 7 UE beams per side (15 beams to cover both sides of the rail) to improve system performance. Do not set the requirements based only the number of Rx derived in scenarios A and B.
Proposal 3: Choose scheme 2 for bi-directional implementation.

	R4-2113170
	Samsung
	Observation 1: The lowest Rx power of Scheme-1,which is around RRH site shows very limited benefit over Scheme-2, but the highest Rx power Scheme-2 is much better than Scheme-1.
Observation 2: From beam management and propagation delay perspective, Scheme-1 is better than Scheme-2.
Observation 3: From link budget perspective, Bi-directional Scheme-2 is very close to Uni-directional RRH deployment.
Observation 4: From beam management and propagation delay perspective, Bi-directional Scheme-2 is worse than Uni-directional RRH deployment.
Proposal 1:  Scheme-1 for Bi-directional RRH deployment Scenario-A is preferred. 

	R4-2113193
	ZTE Corporation
	Observation 1: Based on the simulation result, there are 2 effective beams for scheme 2 of scenario-A bi-directional deployment when CPE moves from one RRH to another which means scheme 1 and scheme2 are equivalent.
Observation 2: There is a jump of propagation delay for scheme 2 in scenario-A bi-directional deployment and the value is about 2 us, which is 3 times larger than CP duration. Scheme 1 does not have the problem of propagation delay jump.
Proposal 1 :To estimate propagation delay for DL by SSBs from different RRHs when the propagation delay difference of scenario-A uni-directional deployment is quite large, and to await the outcome from RRM session about the schemes for UL propagation delay differences.
Proposal 2: To down select scheme 1 as the transmission scheme for scenario-A bi-directional deployment if bi-directional deployment is supported for scenario-A.

	R4-2113352
	Ericsson
	Proposal 1: In case bi-directional is needed for scenario A, scenario 1 should be considered as scenario 2 has the same propagation delay jump as uni-directional.
Proposal 2: The RRM session should consider whether there is an issue for handover or beam switching when the train moves towards the panels and if so, what solutions may exist.

	R4-2113793
	Huawei, HiSilicon
	Proposal 1: Do not consider Bi-directional deployment for Scenario A.
Proposal 2: Select Ds_offset = 44m for Uni-directional deployment for Scenario A.

	R4-2114587
	Nokia, Nokia Shanghai Bell
	Observation 1: Based on our system-level simulations in scenario-A, no potential HO issues are observed.
Observation 2: In Scenario-A, the power of the back-lobe of the RRH antenna panel is non-negligible.

	R4-2113171
	Samsung
	<Uni-directional RRH Deployment>
Observation 1: For uni-directional RRH deployment in Scenario-B, above two beams per RRH panel would obtain better performance near the serving RRH site.  
Observation 2: For uni-directional RRH deployment in Scenario-B with 2 beams per RRH panel, 2 beams per UE panel can have 3dB performance improvement over 1 beam per UE panel for the region near to RRH site.  
Observation 3: For uni-directional RRH deployment in Scenario-B with 3 beams per RRH panel, 2 beams per UE panel is more favoured. 
Proposal 1: For uni-directional RRH deployment in Scenario-B, RAN4 adopt 2 beams per RRH panel and 1 beam per UE panel as the baseline to define requirement.
<Bi-directional RRH Deployment>
Proposal 2: For bi-directional deployment in Scenario B, if Scheme-1 adopted, 2 beams per RRH panel is adopted.  
Proposal 3: For bi-directional deployment in Scenario B, if Scheme-2 adopted, (3+2) beams per RRH sites is adopted.
Observation 4: For Bi-directional deployment for Scenario B, if Scheme-1 adopted, 1 beam per UE panel can achieve good enough performance.
Observation 5: For Bi-directional deployment for Scenario B, if Scheme-2 adopted, 2 beams per UE panel is more recommended.
Observation 6: For Bi-directional deployment Scenario B, the lowest Rx power of Scheme-1 is better than Scheme-2.
Observation 7: For Bi-directional deployment for Scenario B, Scheme-1 is better than Scheme-2 from beam management and propagation delay perspective.
Proposal 4: For bi-directional deployment in Scenario B, RAN4 adopt Scheme-1 as baseline.
Proposal 5: For bi-directional deployment in Scenario B, RAN4 adopt 2 beams per RRH panel and 1 beam per UE panel as the baseline to define requirement.
<Others>
Observation 8: For Scenario-B, bi-directional RRH deployment could obtain better link budget performance for the worst performance.
Proposal 6: The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.

	R4-2113194
	ZTE Corporation
	Observation 1: Bi-directional deployment provides slightly better coverage than that of uni-directional deployment at the cost of more beam switching.
Proposal 1: To wait for the conclusion on handling of propagation delay hopping in RRM session to determine the deployment for scenario-B.
Proposal 2: 1 beam per UE panel and 2 beams per RRH panel are preferred for scenario-B.

	R4-2113353
	Ericsson
	Observation 1: Uni-directional can be operated in scenario B with a single UE and a single BS beam.
Observation 2: For scenario B, the BS is switched midway between basestations and there is no “propagation delay jump” issue.
Proposal 1: Consider uni-directional operation for scenario B. Bear in mind that occasional switching of beam direction observed by the UE should be allowed for.
Proposal 2: Consider 1-3 BS beams and 1-2 UE beam for scenario B.

	R4-2113794
	Huawei, HiSilicon
	Proposal 1: Select Scheme-3 for Bi-directional deployment for Scenario B.
Proposal 2: Use 2 beam per UE panel for Bi-directional deployment for Scenario B.
Proposal 3: Use 2 beam per UE panel for Uni-directional deployment for Scenario B.
Proposal 4: Select Ds_offset = 550m for Uni-directional deployment for Scenario B.

	R4-2114588
	Nokia, Nokia Shanghai Bell
	Observation 1: Based on our system-level simulations in scenario B, no potential HO issues are observed.
Observation 2: From system simulations, there are advantages of bi-directional deployment over uni-directional deployment but not significant. 
Observation 3: Both uni- and bi-directional deployment can be considered for Scenario B. 
Observation 4: In RRH, the number of beams depends on half-power beam width of antenna arrays.
Observation 5: Increasing the number of Rx beams is beneficial only if the added beam is within a range of Rx azimuth angles. 
Observation 6: Even with multiple Rx beams, only one Rx beam is dominant. If the Rx azimuth angles are set optimally, the Rx beam pointing towards the dominant radio angle of arrival is the best Rx beam throughout most of an RRH’s coverage area.
Observation 7: No significant benefits are observed by using more than two Rx beams per UE panel.

	R4-2114185
	Intel Corporation
	Observation 1: The problem of large timing offsets estimation can be resolved by using PSS/SSS detection algorithm for each SSB associated with different RRH.
Observation 2: The problem of UE transmit timing can be resolved by introducing introduce One-shot large timing adjustment feature.
Proposal 1: There is no need to restrict uni-directional deployment due to large propagation delay difference issue. The related problems can be resolved.
Observation 3: potential handover issue due to the sudden degraded serving cell quality for UE moving toward the serving beam in uni-directional deployment can be solved by proper Network configuration: either through setting correct threshold to perform HO earlier, or by using Conditional HO.
Proposal 2: For uni-directional Scenario-B deployment RAN4 to consider 1 beam per UE panel and 2 beams per RRH panel.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General
Issue 1-1-1: Large difference in propagation delays
· [Moderator] In past RAN4 discussion, high difference in propagation delays from different RRHs are identified for FR2 HST scenarios, and it is agreed that: 
	Large difference in propagation delays
FFS the impact of the large difference in propagation delays from different RRHs in a cell when DPS scheme is used:  
Large difference in propagation delays exist in 
· Uni-directional RRH deployment
Some schemes for bi-directional RRH deployment
Whether or not one deployment scenario should be precluded in Rel-17 needs to consider the decision from RRM session.
RRM session will investigate and decide on potential methods to mitigate the propagation delay issue


· Proposals
· Proposal 1 (Huawei): It is not feasible to solve the high propagation delay jump in Uni-directional deployment. 
· Proposal 2(QC, Intel): No performance impact due to beam propagation delay difference in uni-directional model, the related problems can be resolved.
· Proposal 3 (ZTE) :To estimate propagation delay for DL by SSBs from different RRHs when the propagation delay difference of scenario-A uni-directional deployment is quite large, and to await the outcome from RRM session about the schemes for UL propagation delay differences.
· Observation 1 (Intel): The problem of large timing offsets estimation can be resolved by using PSS/SSS detection algorithm for each SSB associated with different RRH.
· Observation 2 (Intel): The problem of UE transmit timing can be resolved by introducing introduce One-shot large timing adjustment feature.

· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Note: there is another topic in RRM email thread to discuss propagation delay issue: 
· Discussion on the possibility to avoid the propagation delay problem by adopting proper deployment scenario perspective can be continued in deployment scenario session. 
· Whether or not one possible deployment scenario should be precluded in Rel-17 needs to consider the decision from RRM session. 
· Detailed analysis on all solutions from RRM perspective needs to be further discussed in RRM session.

Issue 1-1-2: Limitation on RRH beam direction
· [Moderator] In past RAN4 discussion, it is agreed that: 
	Limitation on RRH beam direction
FFS RRH beam’s possible range of angle on azimuthal plane
Option 1: Limit RRH beam angle w.r.t. boresight direction <= 40 degree to ensure UE reception signal quality in Scenario B. Exact limitation can varies with Dmin, but such limitation due to ensure UE reception quality needs to be taken into consideration for deployment.
Other options for the range of angle are not precluded 
Possible range of angle is not intended to restrict practical RRH deployment;
Following information are encouraged to provide together with the simulation results: 
RRH panel direction information;
RRH beam(s) direction information.
CPE boresight direction with reference to RRH panel



· Proposals
· Observation 1 (Huawei): By properly selecting RRH and UE panel boresight, there is negligible influence on performance.
· Proposal 1 (Samsung): The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 1-2 Analysis on Scenario-A
Issue 1-2-1: Schemes for Bi-directional deployment, Scenario-A
· [Moderator] In last meeting, two schemes are discussed for Scenario-A bi-directional RRH deployment, further discuss as below: 
	Schemes for Bi-directional deployment, Scenario-A: 
Agreements from GTW (24th May):
[Scheme 1 under Bi-directional scenario is feasible without coverage hole issue, and no propagation delay jump between switching points]
FFS Scheme 2 from deployment scenario perspective :  
on potential coverage hole issue, 
on propagation delay jump issue. 
[image: ][image: ]
Scheme-1: Connecting to 2nd-Nearest RRH                     Scheme-2: Connecting to Nearest RRH except Coverage Hole



· Proposals
· Proposal 1 (ZTE, Samsung): Select scheme 1 as the transmission scheme for scenario-A bi-directional deployment.
· Proposal 2 (Huawei, Ericsson): Do not consider Bi-directional deployment for Scenario A.
· Proposal 3 (QC): Scheme 2 if bi-directional deployment is considered.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

· Issue 1-2-2: RRH beam back-lobe issue in Scenario-A
· [Moderator] Some company proposed that in Scenario-A, the panel boresight and therefore the back-lobe are almost parallel to the railway track, thus a UE can occasionally get connected to the back side of the panel. The impacts on back-lobe of RRH is encouraged to discuss.
· Proposals
· Observation 1 (Nokia): In Scenario-A, the power of the back-lobe of the RRH antenna panel is non-negligible 
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-2-3: Potential Handover Issue
· [Moderator] In last RAN4 meeting, it is proposed to study the potential handover issue: 
	Potential Handover Issue: 
Potential handover problem due to sudden RX signal increase of the target cell can be alleviated by DPS transmission scheme with carefully allocated SSB-index among neighboring cells to avoid inter-cell interference.
FFS another potential handover issue due to the sudden degraded serving cell quality for UE moving toward the serving beam in uni-directional deployment.



· Proposals
· Observation 1 (Nokia): Based on our system-level simulations in scenario-A, no potential HO issues are observed.
· Observation 2 (Intel): potential handover issue can be solved by proper Network configuration: either through setting correct threshold to perform HO earlier, or by using Conditional HO.
· Proposal 1 (Ericsson): The RRM session should consider whether there is an issue for handover or beam switching when the train moves towards the panels and if so, what solutions may exist.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 1-3 Analysis on Scenario-B 
Issue 1-3-1: Comparison between uni- and bi-directional RRH deployments for Scenario-B
· [Moderator] In last RAN4 meeting, it is agreed to further compare between uni- and bi-directional RRH deployment for Scenario-B: 
	Comparison btw. uni- and bi-directional RRH deployments for Scenario-B: 
From signal strength and beam coverage perspective: 
FFS Bi-directional deployment’s advantage over uni-directional deployment based on deployment scenario analysis.
FFS only need to consider uni-directional deployment for Scenario-B


· Proposals: 
· Observation 1 (ZTE, Nokia, Samsung): Bi-directional deployment provides slightly better coverage than that of uni-directional deployment.
· Observation 2 (Nokia): Bi-directional deployment provides slightly better coverage than that of uni-directional deployment.
· Proposal 1 (Ericsson, Intel): Consider uni-directional operation for scenario B.
· Proposal 2 (ZTE): To wait for the conclusion on handling of propagation delay hopping in RRM session to determine the deployment for scenario-B.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-3-2: Number of beams for good coverage in uni-directional RRH deployment, Scenario-B
· [Moderator] In last RAN4 meeting, number of beams for uni-directional RRH deployment is agreed that : 
	Number of Beam(s) for uni-directional (if confirmed to be used), Scenario-B: 
RRH parameter:
2 beams per RRH panel 
Other options not precluded
FFS the benefits of implementing more beams per RRH panel
UE parameter: 
1 beam per UE panel 
Other options not precluded
FFS the benefits of implementing more beams per UE panel


· Proposals: 
· Proposal 1 (ZTE, Samsung, Intel): 2 beams per RRH panel, 1 beam per UE panel
· Proposal 2 (Ericsson): 1-3 beams per RRH panel, 1-2 beams per UE panel.
· Proposal 3 (Huawei): 2 beams per UE panel.
· Proposal 4 (Qualcomm): Consider 7 UE beams per side (15 beams to cover both sides of the rail) to improve system performance. Do not set the requirements based only the number of Rx derived in scenarios A and B.
· Observation 1 (Nokia): No significant benefits are observed by using more than two Rx beams per UE panel.
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· [Moderator]: Need to conclude this issue in this meeting, because this should be used as the technical basis (from deployment scenario perspective) to decide RX beam number in RRM session. 

Issue 1-3-3: Schemes for Bi-directional deployment, Scenario-B
· [Moderator] In previous meeting, three schemes are discussed for Scenario-B bi-directional RRH deployment, which are captured in WF:
	Schemes for Bi-directional deployment, Scenario-B: 
FFS based on last meeting’s WF:
· FFS the pros and cons between bi-directional deployment and uni-directional deployment
· FFS the potential issue of coverage when close to RRH locations. 
· Schemes above can be used as starting points for further analysis.
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Scheme-1: Connecting to 2nd-Nearest RRH
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Scheme-2: Connecting to Nearest RRH except Coverage Hole
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Scheme-3: Connecting to Nearest RRH except the area under the RRH 
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Scheme-4: Connecting to the Nearest RRH


· Proposals
· Proposal 1 (Samsung): Scheme-1 for Bi-directional deployment for Scenario B
· Proposal 2 (Qualcomm): Scheme-2 for Bi-directional deployment for Scenario B
· Proposal 3 (Huawei): Scheme-3 for Bi-directional deployment for Scenario B
· Proposal 4 (ZTE): To wait for the conclusion on handling of propagation delay hopping in RRM session to determine the deployment for scenario-B.
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Discuss to the possibility to leave this scheme selection open (i.e., to capture all technical feasible solution in TR), while channel modelling is provided based on one kind of scheme. 

Issue 1-3-4: Number of Beam for bi-directional RRH deployment, Scenario-B
· [Moderator] In last RAN4 meeting, the number of beam for bi-directional RRH deployment is agreed that: 
	Number of Beam(s) for bi-directional (if confirmed to be used), Scenario-B:
RRH parameter:
2 beams per RRH panel 
Other options not precluded
FFS the benefits of implementing more beams per RRH panel
UE parameter: 
1 beam per UE panel 
Other options not precluded
FFS the benefits of implementing more beams per UE panel


· Proposals: 
· Proposal 1 (Huawei): 2 beams per UE panel 
· Proposal 2 (Samsung, ZTE): 2 beams per RRH panel, 1 beam per UE panel 
· Proposal 3 (QC): 2 panels, each panel is the same as uni-directional
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· [Moderator]: Need to conclude this issue in this meeting, because this should be used as the technical basis (from deployment scenario perspective) to decide RX beam number in RRM session. 
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
Issue 1-1-1: Large difference in propagation delays
	Company
	Comments

	Ericsson
	This topic should be discussed and agreed in the RRM session, but our understanding is that the issue can be solved and there is no reason to preclude the uni-directional scenario A.

	Nokia
	In our opinion, there are solutions to the large difference in propagation delays between the neighbouring RRHs. They are currently discussion in RRM thread. We do not see a need to limit the deployments before the RRM discussion is concluded.

	QC
	We support proposal 2, reason explained in our contribution. Can any company clarify that why PSS/SSS detection can’t work with timing offset > cp length? Even in initial acquisition in which no reference timing is available, PSS/SSS detection can work. The scan range at initial acquisition is much larger than multiple CP lengths.

	ZTE
	SSB(PSS/SSS) can be used for timing detection for DL. Whether UL timing is a problem in uni-directional deployment and the corresponding solutions are discussed in RRM session. The RRM conclusion should be considered.

	Samsung
	At least based on input in both RRM and deployment scenario session, the DL timing can be updated even with the high propagation delay difference in uni-directional scenario. For UL, it is  still also discussed in RRM session with proposed solutions. 
Given that, we don’t need to eliminate uni-directional deployment because of this problem. We can further discuss in RRM session, but at least for deployment scenario, we have no reason to claim uni-directional is not feasible as proposed in P1.  

	Intel
	Support Proposal 2 based on Observations 1 and 2. 
At the same time, Observation 2 refers to the topic currently discussed in RRM session. We are ok to wait for RRM session agreement on the feasibility of the solutions for UL transmit timing issue.

	Verizon
	We support option 2! Also let us see the decision of from RRM discussion for the deployment scenario
We agree UE needs to cover all the possible beam propagation delay difference and needs to derive the correct timing by PSS/SSS detection. 
It has no reason to preclude the uni-directional scenario A 


	Huawei
	In our view, using SSB for timing tracking when performing beam switching will increase the complexity of the UE implementation. 
Considering another issue for the UL TA is still discussed in the RRM section, we are OK to wait for the conclusion on handling of propagation delay hopping in RRM session, then return back to discuss this issue.



Issue 1-1-2: Limitation on RRH beam direction
	Company
	Comments

	Ericsson
	Agree with proposal 1; there is no need to explicitly limit the RRH beam direction. We can consider the panel orientation and beam steering settings.

	Nokia
	Each RRH beam is directed towards a different position along the trajectory of the UE, providing complete coverage. So, the RRH beam direction is influenced by the position of UE’s trajectory in which the direction is already limited to a specific range of angles. Putting a limit on RRH beam direction would cause coverage issues. In conclusion, there is no need to limit RRH beam direction as this can be mitigated during network deployment.  

	ZTE
	In most cases, the movement track of CPE is almost straight. When RRH has only one beam, the panel direction can be adjusted to be consistent with the beam direction as much as possible. For scenario B, RRH may use multiple beams. We assume two beams are used for scenario B bi-directional deployment and the angles of the two beams are about 49 and 67 degrees. By adjusting the panel direction the range  <= 40 degree can be met.

	Samsung
	Based on the outcome from RRM session, interested companies can provide analysis on the recommended deployment setup (including Ds_offset) in TR, but explicit limitation on RRH beam direction is not preferable. The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.

	Verizon
	We agree with Proposal 1 !

	Huawei
	We prefer to not limit the RRH beam detection since the panel orientation should not be limited.



Sub topic 1-2 
Issue 1-2-1: Schemes for Bi-directional deployment, Scenario-A
	Company
	Comments

	Ericsson
	Although we think Scenario 1 would the the appropriate one for bi-directional, we actually prefer option 2, do not consider bi-directional. The bi-directional scenario necessitates twice the amount of panels and has no advantage.

	Nokia
	Bi-directional scenario A should not be excluded; Proposals 1 and 3 are OK.

	 QC
	We support scheme 2, arguments are provided in issue 1-3-3.

	ZTE
	Bi-directional scenario A should not be excluded; Comparing proposal 1 and proposal 3 we support proposal 1 as scheme 2 will lead to propagation delay jump which is under discussion in RRM session.

	Samsung
	Suggest to discuss in GTW session firstly. 

	Intel
	Support Proposal 2. However, since the decision on the propagation delay difference is still pending RRM conclusion we still cannot exclude bi-directional deployment.
Choosing between Proposal 1 and 3 we support Option 1, since it resolves the propagation delay issue and has no coverage hole near the RRH. 

	
	


 
Issue 1-2-2: RRH beam back-lobe issue in Scenario-A
	Company
	Comments

	Ericsson
	Although a back-lobe may arise in a simulation with an antenna model, in a practical product it would be suppressed. The simulation model should also suppress back-lobes.

	Intel
	Agree with Ericsson’s comment. In practice there will be no back-lobe. If companies have concerns about the current simulation model, we can define larger front-to-back ratio in the antenna model.



Issue 1-2-3: Potential Handover Issue
	Company
	Comments

	Ericsson
	We do not believe that this issue is a showstopper (i.e., can be solved), but the RRM session should discuss.

	Nokia
	Based on our system simulation results, some potential HO issues are observed in uni-directional Scenario A when UE is moving in the direction opposite to the RRM beams. No such issues when the UE is moving in the same direction as the RRM beams. This is due to the significant difference in SINR in the beam of the serving cell and the beam in the neighbouring cell as a consequence of high path loss. However, this issue can be mitigated by other means.  

	Intel
	As we mentioned in Observation 2, potential handover issue can be solved by proper Network configuration: either through setting correct threshold (e.g. for A3 or A5 event) to perform HO earlier, or by using Conditional HO.



Sub topic 1-3 
Issue 1-3-1: Comparison between uni- and bi-directional RRH deployments for Scenario-B
	Company
	Comments

	Ericsson
	The uni-directional scenario already provides excellent coverage and SNR in scenario B. The bi-directional scenario necessitates twice the number of panels and does not bring significant gain as the uni-directional scenario is already very good. We should also consider what impact the bi-directional scenario has on requirements and how it is tested. For demod requirements, for example it is only a change in the channel model, and actually the tracking algorithms do not change. OTA testing would imply the need for two signal sources with one for each panel. Since frequency changes are associated with panel changes. We believe that for demod, a single requirement can demonstrate the ability to operate baseband demodulation in both scenarios anyhow.

	Nokia
	Observations 1 and 2 are similar, which are based on our system simulation results. Input from operators is appreciated regarding what a typical scenario is. 

	ZTE
	Uni-directional deployment can provide good coverage in scenario-B. But the propagation delay jump is still under discussion in RRM session. We can not preclude bi-directional deployment unless Unless the RRM session concludes that the propagation delay jump is not a problem or the RRM session forms an effective scheme to deal with the propagation delay jump.

	Samsung
	To this stage, we need to discuss the comparison between uni- and bi-directional in terms of: 
- Deployment scenario analysis: to be captured in TR
- If both uni- and bi-directional deployment exist, should UE support both?
- RRM requirement: currently RRM session define a unified requirement for uni- and bi-directional cases, but different requirement for Scenario-A and B. If deployment scenario session can’t have the common understanding on keeping only uni-directional, then suggest to keep both. 
- Demod requirement: even if both allowed, still can discuss which one is used for demod requirement definition assumption. 

	Intel
	Comparing uni-directional vs bi-directional scheme-1:
· Uni-directional has better SNR comparing to bi-directional on the half of the distance 
· Uni-directional deployment has propagation delay jump issue
Comparing uni-directional vs bi-directional scheme-2:
· Bi-directional has better SNR comparing to uni-directional on the half of the distance 
· Bi-directional deployment has coverage hole issue
· Both uni-directional and bi-directional have propagation delay jump issue

Additional notes with no respect to bi-directional scheme:
· Bi-directional deployment requires 2 more panels
· From the overall system performance point of view the best way to exploit two directions is to double total system throughput by serving two UEs in uni-directional modes in two opposite directions

Considering the comparison above we can conclude that uni-directional scenario is preferable. However, we need to wait for RRM session agreement on the feasibility of the solutions for UL transmit timing issue.

	Verizon
	This comparison is really needed. In case if there is no big difference, we should consider uni-directional operation for scenario B.

	Huawei
	Based on our evaluation, Bi-directional Scheme-3 has less propagation delay and better SNR comparing to Uni-directional. Therefore, we think Bi-directional deployment should be considered for Scenario B.



Issue 1-3-2: Number of beams for good coverage in uni-directional RRH deployment, Scenario-B
	Company
	Comments

	Ericsson
	With 1 TX and 1 RX beam, the beam can be switched halfway between BS and coverage is pretty good. It may be wise to consider 2-3 TX beams and 1-2 RX beams for additional robustness in real deployments for scenario B. There is no benefit to more beams; if the switch between BS is made in between the BS then 1-3 TX beams and 1-2 RX beams is more than sufficient to get good coverage.

	Nokia
	The number of beams can only be determined if beam width is taken into account, that is, wide or narrow beams. Obviously, the number of beams is smaller for wide beam width than narrow beam width. For example, SSB can be sent using a beam wider than PDSCH. Unlike UE RX beams, the number of RRH beams has no impact on RRM performance. 

	QC
	We are wondering why we need to conclude the number of beams in deployment session discussion. 
1. Deployment scenario considers fine beam, and RRM measurement requirements mostly consider rough beam.
2. RAN4 should decide RRM requirements by the maximum measurement period to maintain connectivity. Given the fact that more Rx beams can improve performance, RAN4 should decide what is the maximum measurement period to maintain connectivity, and then confirm if this is feasible from deployment scenario analysis perspective. Limiting number of Rx in RRM without evaluating whether it is necessary for maintaining connectivity may sacrifice demod performance without improving too much on mobility performance.
3. RAN4 should decide RF requirement based on the RRH coverage under the desired Ds_offset and SNR stableness, therefore we also don’t see why number of beam is necessary for RF requirement discussion.
To summarize, we don’t believe number of beams conclusion is needed for both RRM and RF discussion.
We also provide some justification for why more beams can provide better throughput below:
In Samsung’s contribution, the Rx power of UE is illustrated in the following figure with 2 UE beams. It’s obvious that with 1 or 2 additional beam in 50-200m with beam peak > 0 degree (the black peak is 0 degree), the throughput can be improved. Also one more beam between 0 to -11 degree can improve performance at 350-500m area. 
[image: ]
For Ericsson’s contribution, we have the following questions:
We would like to know how the UL SNR is derived. Based on our calculation presented in R4-2109570, 15dB is achievable with EIRP 31dB at 780m away from RRH. With distance increased to 1050m, additional 3.5dB gain should be subtracted from the achievable SINR. We listed all the parameters in R4-2109570, and would like to compare the parameters and derivation, including noise figure, misalignment between UE and RRH peak direction, number of antenna elements etc.
Moreover, what is the boresight direction considered in the simulation? According to the RRM contribution, the boresight direction is not along the track. If the boresight is pointing to the RRH, the boresight direction may change when Dmin/Ds changes. In practice, UE can’t adjust boresight direction according to Dmin/Ds. Hence this is not a feasible assumption. We should consider boresight direction along the track.

	ZTE
	From our simulation results, 2 beams per RRH panel and 1 beam per CPE panel can provide good coverage. From the perspective of coverage, more beams will bring better coverage, but it will also introduce additional problems, such as more frequent beam switching.

	Intel
	We support Option 1 – 2 beams per RRH panel, 1 beam per UE panel. But for further progress we can compromise to [3] Rx beams for uni-directional Scenario B as it was discussed during the RRM GTW. 

	Verizon 
	For numbers of beams, the track on curve condition may have different requirements from straight in uni-directional scenario. On the curve condition, the CPE device on the top of cabin may adjust its boresight direction as both Dmin and Ds could be in difference from track on the straight. 
Is it true? This condition should be considered in early discussion. 

	Huawei
	We prefer P3. As per our evaluation, 2 beams are sufficient for Uni-directional Scenario A. Also as discussed in RRM session, 2 beams should be considered.



Issue 1-3-3: Schemes for Bi-directional deployment, Scenario-B
	Company
	Comments

	Ericsson
	If bi-directional is used then scheme 1 should be considered. However we do not really see any need for bi-directional.

	Nokia
	Further discussions are needed.

	QC
	The figure for scheme 3 is not clear. Some clarification is needed.
Based on our understanding of scheme 3, we support scheme 2 and 3. In fact, the difference between scheme 2 and 3 is whether RRH provides one additional beams and whether UE can report/switch to that beam in the area under RRH. These two schemes are similar based on our understanding.
We explain the benefit of scheme 2 in the following, addressing ZTE and Samsung’s concerns:
To Samsung:
Potential performance gain of scheme 2 doesn’t show up because less number of RRH and UE beams are used. The area that scheme 2 has smaller pathloss than scheme 1 has larger angle w.r.t. boresight direction, which requires more RRH/UE beams to achieve good antenna gain

Pathloss analysis under RMaLOS is provided below (assume switching point is at 50m):
[image: ]
Scheme 2 only has 0.8dB loss in the worst case, while the largest gain is 14dB. Adding more beams can reduce the beam peak gain difference and exploit the pathloss gain in scheme 2. 
We also plot the antenna element gain w.r.t. below. Phi degree at 50m is 70, 350m is 23, and at 650m is 13, where the distances are to the serving RRH. Even we consider the worst case (50m vs 650m), antenna element gain difference is 7dB, while the pathloss difference is 14dB. Therefore, with more beams, we can at least get some of the 7dB gains from scheme 2 when compare to scheme 1.
[image: ]
To ZTE:
Rx power fluctuation is from insufficient number of Rx beams. If we assume enough Rx beams, the received power without counting Tx power, i.e., only counting pathloss and Rx gain, is plotted in the following. The fluctuation trajectory is quite similar except the range 650-750m. However, on HST this SNR change is predictable and NW should be able to handle. More important, except 700-750m region, scheme 2 received power is constantly above scheme 1, hence we can even sacrifice some power gain to reduce fluctuation but still achieve much larger throughput than scheme 2. 
[image: ]


	ZTE
	In our simulation, the Rx power fluctuation of scheme 2(2b in 99 meeting WF) is greater than that of scheme 3(2c in 99 meeting WF). And  scheme 2 faces the problem of propagation delay jump. So we prefer scheme 3 for scenario-B bi-directional deployment.
To Qualcomm:
In our simulation, the number of Rx beam is 1 which was reached in last meeting. If more Rx beams is considered, better performance can be expected. And we compared the coverage between scheme 2(2b in 99 meeting WF) and scheme 3(2c in 99 meeting WF) in our contribution (R4-2113195)

	Samsung
	The discussion here is related to channel modeling definition below in Topic #2.
If no consensus can be reached, we can find one typical channel model for demodulation purpose but capture possible schemes and corresponding analysis into TR. 

	Intel
	Comparing bi-directional scheme-1 vs bi-directional scheme-2:
· Scheme-1 has worse SNR comparing to Scheme-2 on the whole distance 
· Scheme-2 has coverage hole issue. Scheme-1 – no issue.
· Scheme-2 has propagation delay jump issue. Scheme-1 – no issue.
Considering the comparison above we can conclude that Scheme-1 is preferable. 
From the figure for Scheme-3 it seems that Scheme-3 is the same as Scheme-1 but with two beams per RRH panel. If this is the case, then Scheme-3 is also fine for us.

	Huawei
	We prefer P3. Based on our evaluation, Bi-directional Scheme-3 has less propagation delay and better SNR comparing to Uni-directional.
Another scheme is proposed and illustrated as following: UE connects to the nearest RRH.
[image: ]
However, the limitation is that the RRH should be deployment in the same side if UE only use 2 panels. By properly selecting UE panel boresight, it is also feasible to obtain more SNR gain by reducing the minimum the distance between serving RRH and UE.
In our view, the number of beam real deployment should not be limited, maybe wider beam can be used for certain place and a greater number of beams can be used, also Ds and Dmin can be also changed, it is beneficial to use this new Scheme in this case.



Issue 1-3-4: Number of Beam for bi-directional RRH deployment, Scenario-B
	Company
	Comments

	Ericsson
	If bi-diretional is considered then agree proposal 2, but we do not see the need for considering bi-directional. Our understanding of proposal 3 is that it is what we called “dual uni-directional” previously; we think that is the best way to operate with two panels.

	Nokia
	This issue pending the outcome of Issue 1-3-3. We do not see the need to agree on the number of RRH beams. However, it is OK to determine the minimum number of RRH beams. 

	QC
	Same comment as 1-3-2

	ZTE
	The number of beam does put constraint on real deployment, if bi-directional deployment for scenario-B is supported proposal 2 is preferred.

	Samsung
	Considering we already have an agreement (with bracket) on RX beam number used for RRM requirement definition, we don’t need to consider

	Intel
	We support Option 2 – 2 beams per RRH panel, 1 beam per UE panel. But for further progress we can compromise to [6] Rx beams for bi-directional Scenario B as it was discussed during the RRM GTW.

	Huawei
	As discussed in RRM session, more beam should be considered, i.e. 6 beams for Scenario B. So we are also OK to use same value for UE beams for scenario B.



CRs/TPs comments collection
 
	CR/TP number
	Comments collection

	R4-2114588
(TP to TR 38.854)
	Nokia: It is recommended to approve the TP of the paper, reflecting the agreement captured in the WF (R4-2108660).  

	
	

	
	



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 #1-1
	Issue 1-1-1: Large difference in propagation delays
[Moderator] This topic is highly related to RRM discussion, and similar discussion happened there. From deployment scenario perspective, the issue can be identified, but solutions are needed to be discussed in RRM session. 
Recommendations for 2nd round:
· Deployment scenario session can’t make decision on feasibility for large difference of propagation delay issue, and decision should be made in RRM session. 
· No discussion on this issue planned in the 2nd discussion. 

	
	Issue 1-1-2: Limitation on RRH beam direction
[Moderator] Most of companies provide negative view on introducing limitation on RRH beam direction. 
Tentative agreement: 
· The necessity of introducing limits on RRH beam direction:
· The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.
Recommendations for 2nd round:
· Confirm the above tentative agreement
· Furthermore, discussion on the range of incoming signals’ angle is related to UE RF requirement for spherical coverage, which is discussed in [132]

	Sub-topic 1-2
	Issue 1-2-1: Schemes for Bi-directional deployment, Scenario-A
[Discussion status] In GTW session, the following agreement is achieved: 
	Agreement:
No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 


Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round

	
	Issue 1-2-2: RRH beam back-lobe issue in Scenario-A
[Discussion status] Based on the 1st round discussion, back-lobe issue is not identified and recognized by other companies; Furthermore, considering there is no proposal related to this issue, suggest to close the discussion in 2nd round. 
 Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round

	
	Issue 1-2-3: Potential Handover Issue
[Discussion status] Based on the 1st round discussion, the potential handover issue is not confirmed, and potential network deployment based method is proposed to mitigate the problem, including: setting correct threshold (e.g. for A3 or A5 event) to perform HO earlier, or using Conditional HO. 
Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round

	Sub-topic 1-3
	Issue 1-3-1: Comparison between uni- and bi-directional RRH deployments for Scenario-B
[Discussion status] Based on the 1st round discussion, the different views on whether or bi-directional RRH deployment for Scenario-B were provided. Based on GTW discussion, it is recognized that it is hard to reach consensus, and the following agreement achieved in GTW which encourage more analysis on comparison, which can be captured in TR. 
	Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 



Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round
· Companies are encouraged to provide analysis on comparison between uni- and bi-directional RRH deployment for Scenario-B, and the insights can be captured as TP to TR38.854 (as Company-X’s analysis). 

	
	Issue 1-3-2: Number of beams for good coverage in uni-directional RRH deployment, Scenario-B
[Discussion status] In 1st round discussion, the number of beams for good coverage in uni-directional RRH deployment is discussed for Scenario-B, which however is difficult to be aligned based on deployment scenario study. 
However, in RRM session, the number of RX beam to define RRM requirement is agreed as below: 
	· Agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place



Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round
· Companies are encouraged to provide analysis on this issue, which can be captured in TR 38.854 (as Company-X’s analysis). 

	
	Issue 1-3-3: Schemes for Bi-directional deployment, Scenario-B
[Discussion status] Similar situation as the counterpart for Scenario-A, it is hard to converged to one single scheme which is acceptable to all companies.  Based on GTW discussion, it is recognized that it is hard to reach consensus, and the following agreement achieved in GTW which encourage more analysis on comparison, which can be captured in TR. 
	Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 



Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round
· Companies are encouraged to provide analysis on this issue, which can be captured in TR 38.854 (as Company-X’s analysis).

	
	Issue 1-3-4: Number of Beam for bi-directional RRH deployment, Scenario-B
[Discussion status] Similar situation as Issue 1-3-2. 
Recommendations for 2nd round:
· No need to further discuss this issue in 2nd round
· Companies are encouraged to provide analysis on this issue, which can be captured in TR 38.854 (as Company-X’s analysis).



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  

	R4-2114588
(TP to TR 38.854)
	No comments received, and recommended the TP R4-2114588 to be endorsed. 



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”.
Sub-topic 1-1 General
Issue 1-1-2: Limitation on RRH beam direction
[Moderator] Most of companies provide negative view on introducing limitation on RRH beam direction. 
[Moderator] Tentative agreement: 
· The necessity of introducing limits on RRH beam direction:
· The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.
[Moderator] Recommendations for 2nd round:
· Confirm the above tentative agreement
· Furthermore, discussion on the range of incoming signals’ angle is related to UE RF requirement for spherical coverage, which is discussed in [132]
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Huawei
	The tentative agreement is OK for us.

	ZTE
	The tentative agreement can be supported.

	Ericsson
	Confirm OK for us

	Nokia, Nokia Shanghai Bell
	As Ds_offset is a variable parameter, we are Ok with the tentative agreement if it is changed to the following:
· The value of Ds_offset implicitly limit the RRH beam direction, so there is no need to introduce additional restriction on RRH beam’s possible range of angle on azimuthal plane.


	Moderator
	Considering the Ds_offset already agreed in GTW session, we still suggest the original wording of tentative agreement to be used in WF.



Sub-topic 1-2 Analysis on Scenario-A
N/A, because it is recommended that “No need to further discuss issues (under sub-topic 1-2) in 2nd round”. 

Sub-topic 1-3 Analysis on Scenario-B 
N/A, because it is recommended that “No need to further discuss issues (under sub-topic 1-2) in 2nd round”. 

Topic #2: Channel Modeling
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2113132
	Intel Corporation
	Proposal #1: Consider zero Ds_offset value for unidirectional channel model.
Proposal #2: Consider Option 2b or 2c channel model for bidirectional Scenario B performance requirements definition if such requirements will be introduced.
Proposal #3: Do not consider bidirectional deployment scenario for performance requirements definition.

	R4-2113172
	Samsung
	<Uni-directional RRH Deployment>
Proposal 1: For uni-directional RRH deployment scenario, RAN4 adopt the value of Ds_offset as follows:
	Uni-directional RRH deployment
	Ds_offset (meter)

	Scenario-A
	47

	Scenario-B
	373 169


Note: The above proposed Ds_offset is wrongly captured in R4-2113172, which should be 169 meter for Scenario-B, as captured in R4-2110235. 

Observation 1: large number of slots is needed for simulation to cover the Doppler Shift Jump region within the whole Ds range.
Observation 2: With changing the initial distance as Ds/2, simulation efforts can be reduced to meet the first Doppler shift jump region.
<Bi-directional RRH Deployment>
Proposal 1: RAN4 to apply the simplified channel model for demodulation requirement in Bi-directional RRH deployment 



Proposal 2: Minor correction channel model formula for option 2b (scheme 2)
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	R4-2113195
	ZTE Corporation
	Proposal 1 :The starting point of t = 0 can be at the switching point which is Ds_offset to the left of RRH when CPE moves from left to right to align simulation results from different companies.
Proposal 2: If bi-directional is supported, we prefer option 2(a) for channel model of scenario-A bi-directional deployment and option 2(c) for channel model of scenario-B bi-directional deployment.


	R4-2113349
	Ericsson
	Proposal 1: Take Dmin in the range 50-200m (e.g. 100m) for uni-directional Scenario A
Proposal 2: Take Dmin in the range 100-350m (e.g. 350m) for uni-directional Scenario B
Proposal 3: For bi-directional, adopt the following (if needed): 




	R4-2113795
	Huawei, HiSilicon
	Observation 1: The maximum Doppler and delay jump can be very different for different Ds_offset.
Proposal 1: The Ds_offset, Doppler and delay should be considered for the channel model for Uni-directional RRH deployment.
Proposal 2: Using the following channel model for Uni-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as
    (eq. 1)
,   (eq. 2)
    (eq. 3)
,    (eq. 4)
· Where
   (eq. 5)
Proposal 3: For the detail value for Ds_offset, use the input from the deployment scenario discussion.
[R4-2113793] – Proposal 3-1:  Select Ds_offset = 44m for Uni-directional deployment for Scenario A.
[R4-2113794] - Proposal 3-2:  Select Ds_offset =550m for Uni-directional deployment for Scenario B.
Proposal 4: The switching point, Doppler and delay should be considered for the channel model for Bi-directional RRH deployment.
Proposal 5: Using the following channel model for Bi-directional RRH deployment.
· The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as





,    (eq. 4)

	R4-2114547
	Nokia Germany
	On the uni-directional channel models:
Observation 1:The Doppler trajectories with Ds_offset=0m are the most challenging due to the largest changes in Doppler shifts.
Observation 2:Different Ds_offset values in uni-directional HST FR2 channel model does not provide any meaningful impact on PUSCH demodulation performance.
Observation 3:There is no meaningful difference in performance between Scenario-A and Scenario-B in uni-directional HST FR2 channel model.
Observation 4:In uni-directional Scenario-A, HO locations are very close to RRHs.
In uni-directional Scenario-B, HOs take place mostly in-between the RRHs.
Proposal 1: Define the value of Ds_offset = 0m in uni-directional deployment Scenario-A channel model for HST FR2 pefromance requirements.
Proposal 2: The value of Ds_offset can be defined further away from the RRH in uni-directional deployment Scenario-B channel model for HST FR2 pefromance requirements. Acceptable values of Ds_offset can be in the range of 200-300m.
On the bi-directional channel models:
Observation 1:Channel models in Options 2(b) and 2(c) are rather complicated but still cannot describe the HO/beams switching locations realistic enough.
Observation 2:Doppler shift trajectories in model Option 2(a) and 2(e) have a similar type of behaviour.
Observation 3:There is no meaningful difference in PUSCH performance between channel models Option 2(e) and Option 2(a) with different values of Ds_offset, bi-directional deployment, Scenario-B.
Observation 4:HO locations are distributed almost uniformly between the RRHs in bi-directional deployments, Scenario-B. Hence, the exact value of in model Option 2(a) can hardly be selected.
Proposal 1: Our preference is to use channel model Option 2(e) since the demodulation performance with both models (2(a) and 2(e)) is the same, but model 2(e) does not require the selection of Ds_offset and has been already used as DPS channel model in HST FR1 DL requirements.

	R4-2112263
	Qualcomm, Inc.
	Proposal 4: Option 2(b)  based on Scheme-2 for Bidirectional RRH Deployment



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[Moderator] In last meeting, it was agreed that the same channel models will be applied for DL and UL requirements:
	· The cosine of angle θ(t) used in Doppler shift in channel model is applied to both downlink and uplink for:
· A particular uni-directional deployment scenario. 
· A particular bi-directional deployment scenario



Sub-topic 2-1 Channel Model for Uni-directional
Sub-topic description:
Open issues and candidate options before e-meeting:
·  [Moderator] In last meeting, one option for uni-directional deployment channel model was agreed, and some outstanding issues are proposed for further discussion.  
	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
·     (eq. 1)
· ,   (eq. 2)
· 0    (eq. 3)
The Ds_offset value for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis.
The value has no restriction on deployment.
Ds_offset value only used for demodulation requirements 
FFS the starting point of t=0 by considering simulation efforts 



Issue 2-1-1: Ds_offset value for uni-directional 
· [Moderator] Ds_offset for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis, the value only used for demodulation requirements.  
· Proposals
· Proposal 1 (Intel): Consider zero Ds_offset value for unidirectional channel model.
Ds_offset  = 0
· Proposal 2 (Samsung): Ds_offset value derived from link budget analysis of deployment scenario
Scenario-A: Ds_offset = 47 m
Sceanrio-B: Ds_offset = 169 m
Note: Correction to 169 meter, as captured in R4-2110235
· Proposal 3 (Ericsson): 
Scenario-A: Take Dmin in the range 50-200m (e.g. 100m) for uni-directional Scenario A
Scenario-B: Take Dmin in the range 100-350m (e.g. 350m) for uni-directional Scenario B
[Moderator]  Above “Dmin” should be “Ds_offset”?  E/// Yes, sorry for the confusion
· Proposal 4 (Nokia): 
Scenario-A: Ds_offset = 0 m
Sceanrio-B: Ds_offset = 200 ~  300 m
· Proposal 5 (Huawei): 
Scenario-A: Ds_offset = 44 m
Scenario-B: Ds_offset = 550 m
Proposal 6 (QC)
Scenario B: 50m
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-1-2: Starting point of t=0 for uni-directional 
· [Moderator] Starting point is location for beginning of simulation at t = 0, it impacts simulation slots number when Doppler shift jump is met, which is the most concern region for the demodulation performance simulation.  
· Proposals
· Observation 1 (Samsung): large number of slots is needed for simulation to cover the Doppler Shift Jump region within the whole Ds range.
· Observation 2 (Samsung): With changing the initial distance as Ds/2, simulation efforts can be reduced to meet the first Doppler shift jump region.
· Proposal 1(ZTE) : The starting point of t = 0 can be at the switching point which is Ds_offset to the left of RRH when CPE moves from left to right to align simulation results from different companies.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 2-2 Channel Model for Bi-directional
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2-1: Channel model selection for bi-directional
· [Moderator] In last meeting, four options for bi-directional RRH deployment were captured in WF for further discuss. 
	Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 
Option 2(b): based on Scheme-2 for Bidirectional RRH Deployment:
· , ,
· , ,
· , 
· , 
· , .
Option 2(c):  based on Scheme-3 for Bidirectional RRH Deployment:
· 
· 
· 
· 
· 
· 
Option 2(e): based on DPS scheme in which UE switch serving RRH at Ds/2, and no beam configured from neighboring RRH for coverage hole around RRH site
· , ,
, . 



· Proposals
· Proposal 1 (Intel):	Consider Option 2b or 2c if such requirements will be introduced.
· Proposal 2 (Intel):	Do not consider bidirectional deployment scenario for performance requirements definition.
· Proposal 3 (Samsung, Ericsson): support option 2a.
· Proposal 4 (ZTE): support option 2a for scenario-A and option 2c for scenario-B. 
· Proposal 5 (Huawei): 
The cosine of angle  used in Doppler shift  and the relative delay  for the signal from the RRH is provided as





,    

· Proposal 6 (Nokia): support option 2e
· Proposal 7 (Qualcomm): support option 2b
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Since Demod requirement evaluation and study is dependent on channel modelling discussion, the agreement should be made on channel modelling, otherwise the follow-up work can’t be started. 

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-2 
Issue 2-1-1: Ds_offset value for uni-directional
	Company
	Comments

	Ericsson
	We do not think that this parameter makes a great difference. D_offset = 0 for scenario A is fine for the demod requirement, although in practice the switch will be after around 50m since coverage immediately next to the BS is poor. It is OK for a demod model though. We are OK for any of the proposals.

	Nokia, Nokia Shanghai Bell
	We also observe from our simulations results that the is not impact of Ds_offset value on PUSCH performance. Still, for the Scenario-A, we think that D_offset = 0 is the most reasonable choice. For Scenario-B, we are open to other proposal as well, e.g., D_offset = 0 can be considered the worse-case scenario in addition to the range 200-300m. However, we think that D_offset in the range above 0 and below 100m has no practical justification. 

	QC
	Ds_offset have insignificant performance impact in uni-directional model from requirement perspective because all the Ds_offset options lead to Doppler shift much smaller than UE FTL tracking bandwidth. Note that Ds_offset depends on UE implementation. More UE beams lead to smaller Ds and better throughput. If the Ds_offset decision is for demod test purpose only, i.e., we consider it as an example while recognizing that other Ds_offset options are possible, we can compromise to 100m in proposal 3.  

	ZTE
	Channel model is related to Ds_offset, and we select Ds_offset with considerations of coverage and Doppler shift. So we prefer to determine Ds_offset for demodulation requirement.

	Samsung
	Although the impact of Ds_offset on demodulation performance is not significant, it is still better to follow existing agreement “The Ds_offset value for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis.”  
We are happy to further discuss the exact values for Scenario-A and B respectively: 
Seems below values can be regarded as compromise proposal: 
- Scenario-A: Ds_offset = 50m
- Scenario-B: Ds_offset = 200m

	Intel
	Optimal Ds_offset value is different for different BS and UE configurations. In this case it is hard to reflect practical propagation conditions to address all possible Ds_offset. Even with agreed simulation assumptions companies brought different values. 
The main purpose of HST demodulation test cases is to verify that UE can handle varying large frequency offset in Single tap propagation conditions. The most extreme conditions will be channel model with zero Ds_offset since it has the largest Doppler frequency variations. Based on this logic we suggest using zero Ds_offset value for both scenarios A and B. Another alternative is to select Ds_offset as small as possible. Otherwise, we may have such situation that practical propagation conditions are worse than conditions in test cases because practical Ds_offset might be smaller than considered for requirements.

	Huawei
	Prefer to use Ds_offset=~50m. In addition, we think timing change should be considered in channel model as per our proposal.
    (eq. 1)
,   (eq. 2)
    (eq. 3)
,    (eq. 4)
· Where
   (eq. 5)



 
Issue 2-1-2: Starting point of t=0 for uni-directional
	Company
	Comments

	XXX
	

	Nokia, Nokia Shanghai Bell
	In our opinion, statistically valid results require simulation of the multiple periods of Doppler offset trajectory, i.e., over multiple Ds intervals. Therefore, the CPE location at starting point t=0 does not look to be of high importance.
On the one hand, the simulations time with Ds/2 location at t=0, indeed, can still help to save a bit of simulation time. Additionally, it will be aligned with HST FR1 models, where initial position is at Ds/2.
On the other hand, the equations describing the model will get more complicated. Even if we take Ds_offset = 0, as we proposed in our contribution for RAN4#98-bis [R4-2106911], three equations will be needed instead of two:

, 
, 
, ,
In conclusion, we think that it is acceptable to use already agreed model that corresponds to starting point at a distance Ds + Ds_offset to the left from the serving RRH.
In our understanding, it is Proposal 1.

	QC
	As we commented in issue 2-1-1, in uni-directional model, the frequency offset difference across TCI states doesn’t have significant impact on UE performance. We can infer this by comparing DPS 1A and 1B scheme alignment results in R16. However, as long as the distance in the test is > Ds, UE can experience this Doppler shift jump.

	ZTE
	T=0 position is at the switching point which is Ds_offset away from RRH. For demodulation, a reasonable Ds_offset will be beneficial to demodulation.

	Samsung
	The concern comes from the simulation may not be able to cover the whole Ds range, which is not a problem for practical testing. 
So, another way to compromise is to add some additional condition for simulation assumption, e.g., “at least one Doppler shift jump region needs to be covered by simulation….”

	Intel
	During the testing multiple Ds intervals will be used and hence there is no impact of a starting point on test. However, to reduce simulation efforts we are fine to apply Ds/2 point as a starting.


 
Sub topic 2-2 
Issue 2-2-1: Channel model selection for bi-directional
	Company
	Comments

	Ericsson
	Apart from our view on the model, we have another question. How should bi-directional be OTA tested ? The change in Doppler is always associated with a change in panel. So should the OTA test setup consist of two signal sources pointing at the two panels ? This would be quite an expensive and complex OTA setup. Alternatively, an artificial test could be done where only one panel is illuminated and the Doppler change occurs without a panel switch… but then it is not like real life and apart from the number of Doppler switches the test is no different to uni-directional ?

	Nokia, Nokia Shanghai Bell
	We do not think that models 2b and 2c have any advantages or describe the Doppler trace in a more realistic way than the simpler models 2a and 2e. Therefore, in addition to Option 2e we can also compromise to Option 2a.
Regarding the introduction of propagation delay traces in the propagation model from Proposal 5, we think that in UL (BS testing) direction this will result in the overlap of PUSCH and UL timing adjustment requirements. Since UL timing adjustment tests are already present in the scope of HST FR2 BS testing, then we do not see an additional need for timing tests in terms of PUSCH requirements.

	QC
	We agree with Ericsson. RAN4 should address the multi-panel testing issue in bi-directional testing. In fact, even in uni-directional channel model, the inter and intra RRH TCI switches are with different AoAs. RAN4 needs to discuss how to test this in OTA settings.

	ZTE
	The number of beam for scenario-A and scenario-B are different, so the switching points are different. As scenario-A is agreed to use one beam, scheme 2a is preferred for scenario-A. The number of beam for scenario-B is still under discussion, if 2 beams per RRH panel and 1 beam per CPE panel is determined scheme 2c is preferred for scenario-B.

	Samsung
	Here we suggest to focus on channel modeling for demodulation. 
In current spec, FR2 OTA test for demodulation is based on 1AoA setup, on top of which the Doppler shift change can be introduced to test UE’s demodulation baseband performance. 
For model selection among different Doppler shift models, we think scheme 2a is simple and good enough to verify the expected UE baseband performance. 
We suggest to use Option 2a for demodulation. 

	Intel
	In general, discussion on channel model for bidirectional operation depends on issues 1-2-1 and 1-3-3. Conclusion on them will directly address proper channel model for bidirectional deployment. Same time, in our understanding, there are no benefits to use bidirectional operation as we explained in 1-3-1. Therefore, we support not to define requirements for it at all.

As for testability aspects, only single AoA and single probe is assumed in current OTA test methodology. In this case limitations of bidirectional scenario testing exist. 
The main reason to test bidirectional scenario is to verify that UE can properly track frequency offset by using different panels. However, it is impossible, because we can use only single panel for testing of bidirectional scenario. Moreover, there is no difference between single panel unidirectional and single panel bidirectional since the same baseband processing is used and nearly same channel models are assumed (Single tap with large FO).  


 
CRs/TPs comments collection
N.A because no CRs/TPs submitted under Topic-1 related AIs. 

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

	Sub-topic#2-1
	Issue 2-1-1: Ds_offset value for uni-directional
[Discussion status] Ds_offset for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis, the value only used for demodulation requirements. Still different view on Ds_offset value chosen in the 1st round discussion. 
Candidate options:
· Option-1: Ds_offset = 0 for the Doppler shift worst case for UE performance evaluation.
· Option-2: Follow deployment scenario study outcome for a typical value chosen: 
· Scenario-A: Ds_offset = 50m
· Scenario-B: Ds_offset = [100, or 200] m
Recommendations for 2nd round:
· Suggest more discussion in 2nd round.
· Need to find a compromise way to proceed. 

	
	Issue 2-1-2: Starting point of t=0 for uni-directional
[Discussion status] It is discussed in 1st round discussion, and most companies think the chosen starting point of t = 0 plays limited role in performance evaluation, but a better value may be beneficial to simulation. 
Tentative agreement: 
· Add the following condition into FR2 HST demodulation simulation assumption: 
· At least one Doppler shift jump region needs to be covered by simulation. 
Recommendations for 2nd round:
· Suggest to discuss and agree the above tentative agreement in 2nd round.

	
	Issue 2-1-3 The factor needed to be considered for channel model for Uni-directional?
Option 1: Ds_offset, Doppler and delay.
Option 2: Ds_offset, Doppler.

	Sub-topic#2-2
	Issue 2-2-1: Channel model selection for bi-directional
[Discussion status] Views are provided for channel model selection for bi-directional deployment. Based on GTW discussion, it is agreed that 

	Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 



Considering the above agreement, the discussion on channel model for bi-directional is still of necessity. Although there are different views on OTA test setup for bi-directional deployment, it seems Option 2a is not opposed by any company. Therefore, we suggest to use Option 2a to define channel model, which is based on compromise for selecting a possible deployment solution scheme. 
Recommendations for 2nd round:
· Channel modeling for FR2 HST bi-directional deployment 
Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 
· Suggest to discuss and agree the above in 2nd round.
· Testability related issue can be discussion in future meeting, which is already agreed in GTW session. 

	
	Issue 2-2-2 The factor needed to be considered for channel model for Bi-directional?
Option 1: Ds_offset, Doppler and delay.
Option 2: Ds_offset, Doppler.



CRs/TPs
N/A. 
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”.
0. General for channel model
Issue 2-0-1: The factor needed to be considered for channel model
Option 1: Ds_offset, Doppler and delay.
Option 2: Ds_offset, Doppler.
	Company
	Comment

	Huawei
	It seems that our comments about are not included in the 1st final summary. In our view, both Doppler jump and delay jump should be verified.

	Samsung
	In existing demod requirement, it is assume the timing is adjusted by correct DL timing procedure, UL Timing advance can be adjusted. If delay is introduced in the channel modeling for demod, it means the channel is no longer a pure demod baseband test, which is not the same as existing practice. 

	QC
	We should introduce delay variation in channel modeling, and then UE adjust DL timing to track the variation of the delay. This is part of the demod performance that we should verify.

	ZTE
	The delay can be supported to reflect delay jump.

	Ericsson 
	Option 2. Delay is considered by the UL timing advance requirement in BS demod. For UE demod, we don’t include delay factor in FR1 DPS channel model or single tap channel model. We think it is sufficient to model Ds_offset and Doppler shift changes. 

	Nokia, Nokia Shanghai Bell
	The introduction of delay into the propagation model will bring us out from the area of pure demodulation performance testing since UL TA is based on RRM algorithm. Additionally, there are already existing UL timing adjustment requirements designed specifically for HST scenarios. If a delay is introduced in the propagation model, then UL timing adjustment test model is pointless. Therefore, introduction of delay model looks to be a very large change in the existing testing practices.
Additionally, testing of delay jump requires the RRM mechanism of the compensation for the large difference in propagation delays between the RRH is agreed, i.e., how the testing setup will differ if TA adjustment is done autonomously or signalled by the network?



Note: The following agreement has been achieved in GTW Aug 24th, captured in Chairman Notes already. Captured here for information purpose. 
Agreement (GTW Aug 24th):
For UL PUSCH demod test cases, no delay modelling needed.
For UL TA adjustment demod test cases, further discuss delay modelling
For DL PDSCH demod test cases, FFS whether delay jump need to be considered in channel modelling pending on the further decision on RRM session

Sub-topic 2-1 Channel Model for Uni-directional
Issue 2-1-1: Ds_offset value for uni-directional 
[Discussion status] Ds_offset for introducing performance requirements can be further discussed and decided based on typical values from Deployment scenarios analysis, the value only used for demodulation requirements. Still different view on Ds_offset value chosen in the 1st round discussion. 
[Moderator] Candidate options:
· Option-1: Ds_offset = 0 for the Doppler shift worst case for UE performance evaluation.
· Option-2: Follow deployment scenario study outcome for a typical value chosen: 
· Scenario-A: Ds_offset = 50m
· Scenario-B: Ds_offset = [100, or 200] m
[Moderator] Recommendations for 2nd round:
· Suggest more discussion in 2nd round.
· Need to find a compromise way to proceed.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Huawei
	It seems that our comments about are not included in the 1st final summary. In our view, both Doppler jump and delay jump should be verified. There is larger timing delay jump for Uni-directional deployment and larger doppler jump for Bi-directional deployment. As per GTW discussion, the real deployment should not be limited. In this case we can use a general channel model to define one set of requiremtent for two schemes and do not distinguish them.
Here we give the example of the combined channel model, considering that the slowly changed Doppler and delay at the most of the time and huge Doppler and delay jump at the certain point.


Both Doppler and delay trajectory can look like the Figure as following and the detailed parameters can be selected based on the maximum value that is most chanllenged between two schemes.
[image: ]

	Samsung
	We are open to discuss one unified uni-directional channel model for both Scenario-A and B. We suggest to follow Scenario-A, which has quicker change of Doppler (as worse case than Sceanrio-B) based on our deployment scenario analysis. 
But we still have concern on testing delay change as we comment in previous issue. 

	ZTE
	Option-2 is preferred. A non-zero Ds_offset should be determined to reflect the switching point.

	Ericsson
	We are OK for either option, with a slight preference to align a bit to the scenarios; i.e. option 2. We are also interested to consider one unified channel model for scenario A and B if the performance is the same in both scenarios.

	Nokia, Nokia Shanghai Bell
	In general, we think that there is no much value in making the models as close to the real deployments as possible by specifying multiple RRH switches or by selecting specific value of Ds_offset, especially in scenario-B. Our preference it to have simple model or models that account for the main effects such as maximum Doppler shift and jump in Doppler offset. Thus, we are open for the discussion of combined channel mode for Doppler shift if such a model can be formulated both for uni- and bi-directional deployments.
Out of the Options above, we prefer Option 1 as a worst case, but we can discuss further the values of Ds_offset other than 0 in Scenario-B.
The introduction of time delay should be considered with great care due to the overlap with UL timing adjustment requirements and RRM TA mechanisms that are still under discussion.



Note: The following agreement has been achieved in GTW Aug 24th, captured in Chairman Notes already. Captured here for information purpose. 
Agreement (GTW Aug 24th):
Scenario-A: Ds_offset = 10m
Scenario-B: Ds_offset =100m 
Note: The values are derived from worst cases based on the analysis of deployment scenario and used for demodulation requirement definition purpose. 

Issue 2-1-2: Starting point of t=0 for uni-directional 
[Discussion status] It is discussed in 1st round discussion, and most companies think the chosen starting point of t = 0 plays limited role in performance evaluation, but a better value may be beneficial to simulation. 
[Moderator] Tentative agreement: 
· Add the following condition into FR2 HST demodulation simulation assumption: 
· At least one Doppler shift jump region needs to be covered by simulation. 
[Moderator] Recommendations for 2nd round:
· Suggest to discuss and agree the above tentative agreement in 2nd round.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Huawei
	The tentative agreement is OK for us.

	ZTE
	We support the tentative agreement.

	Ericsson
	OK for us

	Nokia, Nokia Shanghai Bell
	Tentative agreement is OK.



Sub-topic 2-2 Channel Model for Bi-directional
Issue 2-2-1: Channel model selection for bi-directional
[Discussion status] Views are provided for channel model selection for bi-directional deployment. Based on GTW discussion, it is agreed that 
	Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparison among uni-directional and bi-directional deployment 



Considering the above agreement, the discussion on channel model for bi-directional is still of necessity. Although there are different views on OTA test setup for bi-directional deployment, it seems Option 2a is not opposed by any company. Therefore, we suggest to use Option 2a to define channel model, which is based on compromise for selecting a possible deployment solution scheme. 
[Moderator]: 
· Channel modeling for FR2 HST bi-directional deployment 
Option 2(a): To match Bi-directional deployment Scheme-1: UE connect to 2nd-nearest RRH.
· 
· 
· 
[Moderator] Recommendations for 2nd round:
· Suggest to discuss and agree the above in 2nd round.
· Testability related issue can be discussion in future meeting, which is already agreed in GTW session.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Huawei
	Same comments as Issue 2-1-1.
It seems that our comments about are not included in the 1st final summary. In our view, both Doppler jump and delay jump should be verified. There is larger timing delay jump for Uni-directional deployment and larger doppler jump for Bi-directional deployment. As per GTW discussion, the real deployment should not be limited. In this case we can use a general model to cover two schemes and do not distinguish them, just as RF part and RRM part did.
Here we give the example of the combined channel model, considering that the slowly changed Doppler and delay at the most of the time and huge Doppler and delay jump at the certain point.


Both Doppler and delay trajectory can be like as following and the detail parameter can be selected based on the maximum value that is most chanllenged.
[image: ]

	Samsung
	We are open to discuss one unified model to cover the worst case of Scenario-A and B. 

	QC
	We support option 2(b) and open to discuss option 2(c). Therefore, we added these two options back to the WF. We commented in the first round about the advantages scheme 2 has over scheme 1, therefore, we want to consider 2(b) (and 2(c)).

	ZTE
	Channel model of bi-directional for scenario-A and scenario-B may be different as the number of beam is different which leads to different switching point.
We prefer 2(c) for scenario-B.

	Ericsson
	It would be worth to check and discuss whether the performance and algorithms are so similar for scenario A uni, scenario B uni and the bi-directional are the same and so a single model can be used. The uni- and bi- directional models we have now can be compared to check that the algorithms and performance are the same as a first step.

	Nokia, Nokia Shanghai Bell
	Similar comment as in Issue 2-1-1. In general, we support the use of the simplest model(s), therefore Option 2a can be fine for us, but we can discuss combined model as well for Doppler shift.



Note: The following agreement has been achieved in GTW Aug 24th, captured in Chairman Notes already. Captured here for information purpose. 
Agreement (achieved in this WF): 
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.

Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Remaining issues on FR2 HST deployment scenario and channel modeling
	Samsung
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2114588
(TP to TR 38.854)
	TP to TR 38.854 – beam dwelling time for FR2 HST
	Nokia
	Agreeable
	

	[bookmark: _GoBack]
	
	
	
	



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

	R4-2115725
	WF on Remaining issues on FR2 HST deployment scenario and channel modeling
	Samsung
	Agreeable
	

	R4-2115809
	TP to TR 38.854 – beam dwelling time for FR2 HST
	Nokia, Nokia Shanghai Bell
	Agreeable
	



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

Annex 
Contact information
	Company
	Name
	Email address

	Samsung
	Wang, He (Jackson)
	h0809.wang@samsung.com

	Intel
	Ilya Bolotin
	ilya.bolotin@intel.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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