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Introduction
In RAN#97-e meeting, the updated WID on enhanced NR support for high-speed train scenario in frequency range 2 (FR2) was approved with the following objective as 
	· Core requirement
· Only train roof-mounted high-power devices with target applicable carrier frequency up to 30GHz and up to 350km/h velocity are considered in this WI
· Specify the RF requirements for intra-band carrier aggregation (CA) scenario, and investigate and specify the RRM requirements for intra-band carrier aggregation (CA) scenario [RAN4]
· Specify the requirement for simultaneous multi-panel operation for train roof-mounted FR2 high power devices [RAN4]:
· Maximum 2 active panels supporting the multi-panel simultaneous reception.
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Study on reference tunnel deployment scenario for FR2 HST and specify the channel model and corresponding core requirements if any [RAN4]
· Specify UL timing adjustment solution, including explicit NW signaling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE [RAN4, RAN2].
· Note: RAN1/RAN2 work can be triggered by RAN4 LS.
· Performance requirement
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· NOTE: Focus on FR2 HST specific requirements, and avoid the overlap with the scope of FR2 multi-Rx DL reception
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part. 



In practical, the scope of this email discussion is indicated as follows agenda:
· General and channel modelling (5.13.5.1)
· UE demodulation requirements (5.13.5.2)
· BS demodulation requirements (5.13.5.3)
· Demodulation aspects for tunnel deployment scenario (5.13.5.4)
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discussion the test scope and test setup for UE and BS demodulation requirement for open space and tunnel scenario deployment 
· 2nd round: Discussion the test scope and test setup for UE and BS demodulation requirement for open space and tunnel scenario deployment


It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

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

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	Nokia, Nokia Shanghai Bell	
	Dimitri Gold	
	Dimitri.gold@nokia.com

	Nokia, Nokia Shanghai Bell	

	Aditya Amah  	
	aditya.amah@nokia.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)

Topic #1: Deployment and Channel Modelling
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304259
	Intel
	Proposal 1: Focus on mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 2: Adopt the receiver assumption agreed in FR2 multi-Rx DL reception WI, i.e, UE processing with 2x2 per TRP per Rx branch, for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 3:	Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 4:	Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH.
Proposal 5:	Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation.
Proposal 6:	Only UE PDSCH demodulation requirements are studied in this WI. And BS demodulation requirements are out of the scope.

	R4-2304260
	Intel
	Observation 1: Up to network implementation, RRH serving beam direction can be adjusted according to FR2 HST UE moving direction to tackle the observed mobility issue.
Observation 2:an RRH can be deployed outside of the tunnel and close to the tunnel entrance/exit to enable smooth beam switch between RRHs in and outside of the tunnel to enhance the network coverage at the entrance/exit of the tunnel.
Proposal 1: Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
Proposal 2: Reuse the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment. FFS: consider multipath fading channel, i.e, Option-2 for demodulation performance study.
Proposal 3: Reuse the evaluation parameters related to physical channel settings and throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.

	R4-2304276
	Nokia, Nokia Shanghai Bell
	Proposal 1: In the case when CPE is equipped with independent RX chains per panel, and PDSCH transmissions are also scheduled independently (mDCI), testing can be arranged per CPE panel and existing uni-directional channel model can be reused.
Proposal 2: A new HST FR2 channel models is needed for sDCI-based simultaneous reception. HST-SFN channel profile that defines relative power, Doppler shift and absolute delay trajectories per RRH can be used as a reference.
Proposal 3: Assume that CPE panels are collocated.
Proposal 4: Do not assume any interference in between CPE panels.
Proposal 5: Follow the agreements on MRTD in RRM track to consider switching from multi-panel reception to single panel reception.


	R4-2305183
	Ericsson
	Observation 1: RAN4 has already defined the BS demodulation requirements assuming the train roof mounted UE assuming 350km/h with carrier frequency 30GHz. 
Observation 2: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario.
Proposal: RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario in FR2 if the RRM core part decide to define RRM core requirements dedicated for the tunnel deployment scenario.

	R4-2305184
	Ericsson
	Observation 1: For the tunnel deployment scenario, RRM core part assumes the single-panel reception UE and DPS transmission scheme but has not concluded the feasibility of uni- and bi-directional deployment scenario.
Observation 2: RRM core part assumes the tunnel channel model has LOS component only, but has not concluded it has only single LOS component (like HST-DPS-FR2-UNI-A) or consists of two LOS components.
Observation 3: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario. 
Proposal: RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario. 

	R4-2305483
	Huawei, HiSilcon
	Proposal 1: Use Uni-directional deployment for tunnel scenario for HST FR2.
Proposal 2: Focus on the more typical scenario, that is when UE is fully in the tunnel.
Proposal 3: When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
Proposal 4: Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.

	R4-2305484
	Huawei, HiSilcon
	Proposal 1: Consider single FFT window as baseline assumption for FR2 HST demodulation requirements definition.
Proposal 2: Only consider the scenario that the timing difference between different TRPs is within one CP.
Proposal 3: Only consider multi-DCI based multi-TRP with fully-overlapping scheduling.
Proposal 4: Further evaluate bi-directional deployment for simultaneous multi-panel reception scenario with high priority.

	R4-2305541
	Samsung
	Proposal 1: Existing HST-SFN scheme A can be used as starting point of the channel model for FR2 HST with Bi-directional scenario with multi-panel simultaneous reception demodulation requirement for open scenario.
Proposal 2: RAN4 apply FR2 HST channel model in TS 38.101-4 and TS 38.104 for FR2 HST tunnel deployment scenario for demodulation requirement with scenario #1 as single-panel reception UE and DPS transmission scheme. FFS on Uni-directional or Bi-directional channel model applied pending on outcome of feasibility study.  

	R4-2304278
	Nokia, Nokia Shanghai Bell
	Observation 1: The starting point of the Demodulation performance study in the tunnel deployment is single panel receptions, LoS and DPS transmission scheme.
Proposal 1: RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.
Observation 2: The scattering and reflections are expected even with the use of beamforming inside the tunnel. The contribution of the reflection/scattering paths in the total received signal strength might be significant since they are more concentrated.
Observation 3: Analysis and ray-tracing simulation suggest that multi-path components (MPCs) exist in the tunnel, but the RMS delay spread may be small, wherease azimuth angle spreads are wide. Compared to the urban channel, the angular spreads of departure are wider, and the tunnel channel shows similar behaviour as the urban channel to some extent.
Proposal 2: RAN4 to study whether multi-tap (e.g., two-tap) channel model should be used for link-level evaluations inside the tunnel.
Proposal 3: RAN4 to consider uni-directional channel model with the switching transmission point distance DS_offset=5m.
Observation 4: Rel-17 uni-directional channel models with parameters adapted to the tunnel deployment does not provide any impact on the PDSCH demodulation performance in comparison with open-space Sceanrio-A.

	R4-2304458
	Nokia, Nokia Shanghai Bell
	Observation 5:  The performance of HST-FR2-S2PRX will strongly be impacted by the deployment of the RRH, the location of the antenna panels at the CPE, and the beam at RRH (unidirectional or bidirectional).
Proposal 6: RAN4 to discuss deployment scenario for HST-FR2-S2PRX for defining the performance requirements.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· Sub-topic 1-1 Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception
· Issue 1-1-1: Deployment Scenario for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario
· Issue 1-1-2: Deployment Scenario parameters for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario
· Issue 1-1-3: General assumption for CPE with multi-panel reception Rx processing for FR2 HST
· Issue 1-1-4: General assumption for channel modelling
· Issue 1-1-5: Channel Model for FR2 HST simultaneous multi-panel reception performance evaluation
· Sub-topic 1-2 Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception
· Issue 1-2-1: Deployment for Demodulation requirements in Tunnel Scenario
· Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario
· Issue 1-2-3: Ds_offset for Channel Model in tunnel scenario

Sub-topic 1-1 Deployment and Channel Model for Demodulation requirement with simultaneous Rx reception in open space scenario
Sub-topic description:
Open issues and candidate options before meeting:

Issue 1-1-1: Deployment Scenario for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario
· Observations
· Option 1 (Ericsson): 
· RAN4 RF session has confirmed the feasibility of the bi-directional deployment scenario for simultaneous multi-Rx reception. RF session is still discussing the coverage area from two TRxP. 
· RAN4 RF session has concluded the uni-directional deployment scenario A is NOT feasible for simultaneous multi-Rx reception. However, RF session is still discussing the feasibility of the uni-directional deployment scenario B for multi-Rx simultaneous reception.
· Option 2 (Nokia): 
· [bookmark: _Toc132055387]The performance of HST-FR2-S2PRX will strongly be impacted by the deployment of the RRH, the location of the antenna panels at the CPE, and the beam at RRH (unidirectional or bidirectional).
· Proposals 
· Option 1 (Ericsson): 
· For HST FR2 simultaneous multi-Rx reception, RAN4 prioritize the PDSCH demodulation requirements with HST-SFN Scheme A under the bi-directional deployment scenario, where two TRxPs have the same coverage area.
· RAN4 discuss later the unit-directional deployment scenario B and/or two TRxPs have different coverage area, if necessary, according to the conclusion from the RF session.
· Option 2 (Huawei) 
· Further evaluate bi-directional deployment for simultaneous multi-panel reception scenario with high priority.
· Only consider the scenario that the timing difference between different TRPs is within one CP.
· Option 3 (Nokia) 
· [bookmark: _Toc132055388]RAN4 to discuss deployment scenario for HST-FR2-S2PRX for defining the performance requirements.
· Recommended WF
· TBA

Issue 1-1-2: Deployment Scenario parameters for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario
· Proposals 
· Option 1 (Intel): 
· Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
· Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH.
· Recommended WF
· TBA

Issue 1-1-3: General assumption for CPE with multi-panel reception Rx processing for FR2 HST 
· Proposals
· Option 1 (Nokia): 
· Option 1a (Intel): CPE is equipped with independent Rx chains per panel and PDSCH transmissions are also scheduled independently, additionally, receptions, demodulation, FO, TO estimation, etc. of the signals can be done independently per panel at the CPE,
Option 1b: In the case when simultaneous PDSCH transmissions are dependent on each other, it will be necessary to take into account the dependency in between the transitions coming from two different RRHs.
· Recommended WF
· TBA

Issue 1-1-4: General assumption for channel modelling  
· Proposals
· Option 1 (Nokia): 
· Assume that CPE panels are collocated 
· Do not assume any interference in between CPE panels
· Recommended WF
· TBA

Issue 1-1-5: Channel Model for FR2 HST simultaneous multi-panel reception performance evaluation 
· Proposals
· Option 1 (Intel): Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation.
· Option 2 (Ericsson)
· HST-SFN scheme A with following parameter for channel model
· Ds=290m, Dmin =150m, v=350km/h, fd =9722Hz
· Two TRxP has the same coverage area
· Option 3 (Nokia):
· Option 2a:  Existing uni-directional channel model if CPE is equipped with independent Rx chains per panel and PDSCH transmissions are also scheduled independently
· Option 2b: A new HST FR2 channel model is needed for sDCI-based simultaneous reception, HST-SFN channel profile that defines relative power, Doppler shift and absolute delay trajectories per RRH can be used as a reference
· Option 2c: Follow the agreements on MRTD in RRM track to consider switching from multi-panel reception to single panel reception, Channel modelling might need to take into account a possibility of switching from multi-panel reception to single-panel reception
· Option 4 (Samsung): 
· Existing HST-SFN scheme A can be used as starting point of the channel model for FR2 HST with Bi-directional scenario with multi-panel simultaneous reception demodulation requirement for open scenario.
· Recommended WF
· TBA

Sub-topic 1-2 Deployment and Channel Model for Demodualtion requirments in Tunnel Scenario  
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: Deployment for Demodulation requirements in Tunnel Scenario
· Observations
· Option 1 (Ericsson): 
· RAN4 RF session has confirmed the feasibility of the bi-directional deployment scenario for simultaneous multi-Rx reception. RF session is still discussing the coverage area from two TRxP. 
· RAN4 RF session has concluded the uni-directional deployment scenario A is NOT feasible for simultaneous multi-Rx reception. However, RF session is still discussing the feasibility of the uni-directional deployment scenario B for multi-Rx simultaneous reception.
· Option 2 (Intel): 
· Up to network implementation, RRH serving beam direction can be adjusted according to FR2 HST UE moving direction to tackle the observed mobility issue.
· an RRH can be deployed outside of the tunnel and close to the tunnel entrance/exit to enable smooth beam switch between RRHs in and outside of the tunnel to enhance the network coverage at the entrance/exit of the tunnel.

[image: ]
Figure 1. Uni-directional tunnel deployment for FR2 HST-DPS moving in the opposite direction of the serving beam
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Figure 2. Uni-directional tunnel deployment for FR2 HST-DPS moving in the same direction of the serving beam
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Figure 3. Bi-directional tunnel deployment for FR2 HST-DPS

[image: ]
Figure 4. deployment for coverage enhancement at the entrance/exit of the tunnel 

· Option 3 (Nokia):
· The starting point of the Demodulation performance study in the tunnel deployment is single panel receptions, LoS and DPS transmission scheme.
· Option 4(Ericsson)
· For the tunnel deployment scenario, RRM core part assumes the single-panel reception UE and DPS transmission scheme but has not concluded the feasibility of uni- and bi-directional deployment scenario.
· Proposals 
· Option 1 (Intel): 
· Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
· Option 2 (Huawei): 
· Use Uni-directional deployment for tunnel scenario for HST FR2
· Focus on the more typical scenario, that is when UE is fully in the tunnel
· Option 3 (Nokia): 
· RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.

Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario
· Observations
· Option 1 (Ericsson)
· RRM core part assumes the tunnel channel model has LOS component only, but has not concluded it has only single LOS component (like HST-DPS-FR2-UNI-A) or consists of two LOS components.
· Option 2 (Nokia)
· [bookmark: _Toc131789589]The scattering and reflections are expected even with the use of beamforming inside the tunnel. The contribution of the reflection/scattering paths in the total received signal strength might be significant since they are more concentrated.
· Analysis and ray-tracing simulation suggest that multi-path components (MPCs) exist in the tunnel, but the RMS delay spread may be small, wherease azimuth angle spreads are wide. Compared to the urban channel, the angular spreads of departure are wider, and the tunnel channel shows similar behaviour as the urban channel to some extent.
· Proposals
· Option 1 (Huawei):
· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered 
· Option 2 (Ericsson)
· RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario.
· Option 3(Samsung)
· RAN4 apply FR2 HST channel model in TS 38.101-4 and TS 38.104 for FR2 HST tunnel deployment scenario for demodulation requirement with scenario #1 as single-panel reception UE and DPS transmission scheme.
· FFS on Uni-directional or Bi-directional channel model applied pending on outcome of feasibility study.  
· Option 4(Intel)
· Reuse the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment.
· FFS: consider multipath fading channel, i.e, Option-2 for demodulation performance study.
· Option 5(Nokia)
· [bookmark: _Toc131789591]RAN4 to study whether multi-tap (e.g., two-tap) channel model should be used for link-level evaluations inside the tunnel.
· Recommended WF
· TBA

Issue 1-2-3: Ds_offset for Channel Model in tunnel scenario
· Observations
· Option 1 (Nokia)
· [bookmark: _Toc131789593]Rel-17 uni-directional channel models with parameters adapted to the tunnel deployment does not provide any impact on the PDSCH demodulation performance in comparison with open-space Scenario-A.
	Scenario
	SNR at 30% pf max TPut (dB)
	SNR at 70% pf max TPut (dB)

	Scenario-A, open space
	3,63
	11,48

	Tunnel, Dmin = 10m, Ds_offset = 10m
	3,63
	11,48

	Tunnel, Dmin = 10m, Ds_offset = 5m
	3,63
	11,48



· Proposals
· Option 1 (Nokia)
· [bookmark: _Toc131789592]RAN4 to consider uni-directional channel model with the switching transmission point distance DS_offset=5m.



Figure 2. Example of switching point when UE is moving away the serving beam.



Figure 3. Example of switching point when UE is moving toward the serving beam.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 

Example 2
Issue 1-1-1 
	Company
	Comments

	Huawei
	Firstly we think the deployment scenario should be reused from the Rel-17 HST FR2 WI, i.e. both Scenario A (Ds = 700m, Ds = 10m) and Scenario B (Ds = 700m, Ds = 10m). The main consideration is to reduce the deployment effort, since the operators may not re-deploy new TRPs for the multi-Rx transmission when there is already TRPs deployed for single-Rx transmission.
Also, it is needed to only consider the scenario that the timing difference between different TRPs is within one CP, since we should consider the minimum requirement with single FFT window assumption. As illustrated in the following figure, when UE position is less than 262.5m or greater than 437.5m, timing difference larger than one CP between different TRP is observed and the power from one TRP is too low so that the multi-TRP transmission scheme it not suitable to be applied any more. So we propose to only consider the middle part (i.e. from 262.5m to 437.5m) for further evaluation.

[image: ]
For the deployment direction, we propose to further evaluate bi-directional deployment for simultaneous multi-panel reception scenario with high priority since there is more performance gain comparing to the uni-directional.

	Intel
	Support bi-directional deployment to enable HST-S2PRX.

	Ericsson
Ericsson2
	We prefer to follow the RF session conclusion. RAN4 discuss the bi-directional scenario first, where two TRPs have the same coverage area. We can reuse the model for Rel-17 HST-SFN Scheme A Channel Profile. 
We propose to wait for RF conclusion for uni-directional scenario. 
By the way we should NOT use the term ‘HST-FR2-S2PRX’ at the moment; because there is no agreements in RAN4. 
For the proposal by Huawei on keeping the existing Scenario A/B parameters and applying mTRP transmission only when the receive time difference is within a CP, we are fine to consider this model for further study. 

	Nokia
	We agree with Option 1 and Option 2 in respect that RAN4 should focus on bi-directional deployments for Rel-18 Demod requirements for simultaneous multi-panel reception.
Deployment parameters, such as Ds, Dmin cam be reused from Rel-17.
We think that both Scenario-A and Scenario-B should be considered.
The MRTD above CP is essential for HST FR2 deployment and shall be supported. Reception at Ds distances from RRH is very well possible as uni-directional deployments are supported in Rel-17. It cannot be used as an argument to consider only the middle area in between the RRH.  Hence, the timing difference between TRPs/RRH above CP shall be considered, if simultaneous reception at both panels is a part of the testing procedure, i.e., it is necessitated by the transmission scheme.
Uni-directional or two-sided uni-directional scenario can be considered with lower priority, and if it is found to be feasible from the RF point of view.

	QC
	Our view is that we should focus on the bidirectional deployment scenario only and not consider uni-directional deployment;
We acknowledge the issure raised by HW regarding the maximum timing difference if we use the FR2 HST DPS channel model parameters, but we’d like to understand what is being proposed for the demod test? To only consider towards the requirements PDSCH performances in the range of slots identified as ‘multiRX’? 
If yes, for the purposes of requirements testing wouldn’t that be equivalent to defining a new channel model with a smaller Ds?

	Samsung
	Based on the RF discussion, the feasibility of bi-directional deployment scenario for simultaneous multi-Rx reception is confirmed. 
Regarding the coverage area, we think we can consider using the same one-directional spherical coverage in both forward and backward directions for the bi-directional scenarios
We are open to further discuss pending on the conclusion of RF session 
As for Uni-directional, based on RF discussion, the performance is not outstanding compared with the performance of bi-directional scenarios.  Therefore, we think there is no needed to consider the unidirectional scenario for requirement with simultaneous multi-panels reception.
However, we are open to further discuss whether Uni-directional is necessary pending on RF session discussion 
Regarding the terminology of HST-FR2-S2PRX for simultaneous multi-panels reception, we are not sure where is the agreement coming from? Companies can provide more clarification about it 
Regarding the timing different issue for bi-directional, based on RRM discussion, Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length, which support by majority companies, and it can be beneficial for HST deployment. 
Meanwhile, given the assumption that each panel can process the signal separately, one FFT is available for each panel, then, there should be no issue for MRTD is larger than the CP lenght
Therefore, we do not think we need to add the restriction of scenario that the timing difference between different TRPs is within one CP

	Ericsson2
	According to RRM session [210], it seems RRM are going to support MRTD>CP for Rel-16 PC6 UE supporting multi-panel simultaneous reception. We are ok to consider the scenario the received signal from two TRPs exceeding a CP. 
	Agreement in Chair Notes:
· For Rel-18 PC6 UE supporting multi-panel simultaneous reception further investigate and, if needed, specify MRTD requirements for signals received on two panels on the same carrier 
· Case 1: MRTD < CP
· Case 2: MRTD > CP
· FFS whether the support of MRTD > CP is up to UE capability
· FFS whether to define requirements for Case 1 and/or Case 2






 
Issue 1-1-2
	Company
	Comments

	Huawei
	See comments on Issue 1-1-1.

	Intel
	Common FFT window is mainly required for single Rx panel receiving two TRPs’ signals, given the receiver assumption of 2 separate TRP-Rx chain agreed in multiRx WI, we should target a bi-directional deployment which can benefit HST-S2PRX to a large extend, i.e. without the restriction stemming from common FFT window assumption.

	Ericsson
	We prefer to reuse parameters of Scenario A and Scenario B discussed in Rel-17, but make sure the receive time difference from two TRPs should not exceed a CP. 

	Nokia
	We agree that Rel-17 RRH deployment assumptions should be reused, e.g., RRH locations, Ds, Dmin. 
However, in Rel-17, bi-directional model assumed that no Ds_offset is needed. This might be the case for bi-directional Scenario-B. Whereas in bi-direction Scenario-A, the switching point cannot be directly under the RRH (similar to uni-directional Scenario-A model). Thus, we need to discuss what will the Ds_offset values in bi-directional Scenario-A model. The values can be different for the panel travelling in the opposite and in the same direction relative to the serving beam.
Further study of coverage areas of the beams in needed.
We also think that reception with the time different above CP between TRPs is practical scenario, and further discussion is needed.

	QC
	We share HW’s view that common FFT window should be the baseline assumption, and that the time difference between scheduled TRPs should not exceed CP at the CPE.

	Samsung
	In general, we support option 1, consider that we can use the same one-directional spherical coverage in both forward and backward directions for bi-directional scenarios


 
Issue 1-1-3
	Company
	Comments

	Huawei
	From our understanding, although two Rx chain is considered, single FFT window processing for demodulation should be assumed. There is still limitation for the UE processing such as FO, TO estimation, etc.

	Intel
	Support option-1a, i.e., separate Rx chain for two RRH-to-Rx links. 

	Ericsson
	We should consider the same assumption as Rel-18 NR_FR2_multiRX_DL WI. But we can adapt the assumption as PC6 UE should be equipped on the rooftop of the train. 

	Nokia
	With this proposal we want to clarify the UE assumptions. If single-FFT window should be considered, then it is rather sDCI case, and channel model might be design in a different way then for the CPE that can process both transmissions independently per panel.
We prefer to consider independent processing as a default case.
If we consider joint demodulation of transmissions received at two panels, then it would be necessary to take into account not only difference in FO, but also in power and TO from different TRPs. 

	QC
	We support HW’s view regarding the baseline assumption of single FFT window processing for demod, even if the CPE has independent RX chains per panel, there are impacts to be considered on FO and TO estimation. We should rely on the assumptions coming from the multiRX WI.

	Samsung
	Based on assumption of Rel-18 NR_FR2_multiRX_DL WI, no joint processing/decoder is assumption for RF requirement for mDCI, which means that CPE can equip the independent Rx chains per panel, so, option 1a should be feasible 
For option 1b, it should be pending on whether sDCI should be considered


 
Issue 1-1-4
	Company
	Comments

	Huawei
	For FR2 HST scenario, it more likely two CPE panels are deployed by the opposite direction, i.e. left and right. Also considering the AWGN channel is assumed, we are OK to not assume any interference in between CPE panels.

	Intel
	We support no or small interference from the interfering TRP. 

	Ericsson
	We are fine with Option 1. 

	QC
	We are ok to consider interference between CPE panels;

	Samsung
	Different with FR2 multi-Rx WI, for FR2 HST, considering the size of the train, the two panels do not need to be closely co-located within one printed circuit board (PCB), like PC3, and we can even assume that there is enough space to install two individual panels well separated from each other. This is also based on the fact that the cost of RF devices is very little compared with the cost of the whole train. In this case, the interference between the two panels can be ignored.
Therefore, we think no interference from the interfering TRP should be feasible.
As for the assumption of the CPE panels are collocated, we need to clarify whether it is co-located within one printed circuit board (PCB)?  


 
Issue 1-1-5
	Company
	Comments

	Huawei
	See comments on Issue 1-1-1.

	Intel
	The current HST-SFN channel model is mainly defined for FR1. For FR2 HST-S2PRX, each panel receives signal mainly from 1 target RRH, the interference from the other RRH can be assumed to be very small as discussed in Issue 1-1-4. Therefore FR1 HST-SFN CM does not seem to be applicable for FR2 HST in general.   

	Ericsson
	See our comments on Issue 1-1-1. 

	Nokia
	We are open to discuss how to adapt HST-SFN scheme A channel model to HST FR2 conditions.
However, we also think that HST FR2 DPS-based channel model should not be excluded completely because in Rel-17 we considered only FO for HST FR2 UEs. Whereas SFN model will also introduce power and TO traces.
Additionally, Option 2 considers only Scenario-B, and we are wondering why Ds = 290m instead of 700m shall be used?

	QC
	We should use FR2 HST DPS as reference channel model and not HST-SFN, with the necessary modifications to enable multi panel reception as discussed according to the other items;

	Samsung
	if the receiver assumption is that CPE can process the signal independently per panel and without any interference between each panel, we think existing Uni-directional channel model in Rel-17 FR2 HST can be used for each panel
But if the receiver assumption is that CPE will joint process the signal for two panels, then the channel model may include the relative power and delay per RRH, similar as channel model of HST-scheme A, can be as a starting point


 

Issue 1-2-1
	Company
	Comments

	Huawei
	We should only consider Uni-directional deployment for tunnel scenario. As per our evaluation in Rel-17, it is not feasible for Bi-directional deployment with the small Dmin. Also, we should focus on the more typical scenario, that is when UE is fully in the tunnel. We think the tunnel exit/entrance scenario is the special case and it is up to BS implementation of the scenario optimization.

	Intel
	Since both uni- and bi-directional are supported for open space FR2 HST-DPS, it not clear why bi-directional is not feasible for small Dmin. 

	Ericsson
	In general, RAN4 does not define the performance requirements without the core requirements. But if companies want to define PDSCH demodulation requirements for tunnel deployment scenario, we are ok to evaluate the channel model for the tunnel scenario, without core requirements. 
It is also important to observe the performance difference from the existing requirements such as Rel-17 HST-DPS-FR2-UNI-A and HST-DPS-FR2-BI-B for UE, and Scenario 4-BI-NR350 for BS. RAN4 should discuss whether to define UE/BS demodulation requirements according to the study. 

	Nokia
	Option 1 can be the starting point, and we are open to further discuss Option 3. 
In addition to Option 1, if later there would be agreements made in RRM core part on assumptions for deployment at the tunnel entrance/exit; and/or solutions for mobility issue when UE moving opposite to the RRH serving beam, then additional scenarios should be considered.

	QC
	We support HW’s comment, to consider only uni-directional deployment and not to consider the transition (so only consider when the CPE is fully inside the tunnel.

	Samsung
	Based on our study and the observations from RT-based channel modelling, both uni-directional and bi-directional deployments in Scenario #1 (single-panel reception UE and DPS transmission schemes) for tunnel deployment shall be similar to open space case, and can be regarded as feasible.
Considering there is no agreement in RRM session yet, we can wait the conclusion of RRM discussion
Regarding the requirement itself, whether to introduce it should be pending on whether there is different processing and new scenario, instead of the performance difference with existing FR2 HST requirement 
From deployment scenario aspect, tunnel scenario is different with open space scenario, the RRH deployment parameters is different with open space scenario, which will result in different channel model. In that sense, we think it is needed to introduce the demodulation requirements for tunnel scenario


 
Issue 1-2-2
	Company
	Comments

	Huawei
	Different from the open space scenario, there is more reflection and refraction in tunnel deployment, which it is more obvious in FR2 comparing to FR1. For the tunnel scenario comparing to Rel-17 Scenario A, we can observe that there is LOS propagation condition same as Rel-17 Scenario A at most of time when UE is little far away from the RRH, the Rel-17 Scenario A requirements can be reused, we don’t think it is needed to define new channel model and new demodulation requirements for this scenario. From our understanding, only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered. We are open to further discuss the detailed multi-path components.

	Ericsson
	If we define new channel model for tunnel deployment, it is important to observe the significant performance difference from the existing requirements such as Rel-17 HST-DPS-FR2-UNI-A and HST-DPS-FR2-BI-B for UE, and Scenario 4-BI-NR350 for BS.

	Nokia
	Support Option 5, and also OK  to discuss Option 1. We also agree that it should be difference in assumptions and performance to the existing open-space models. Otherwise, there is no sense to just adapt the parameters of the existing HST FR2 model for the tunnel.
For Option 3, agree that new channel model may be needed if bi-directional deployment in tunnel would be agreed.  

	QC
	According to the scenario assumptions, we share HW’s view regarding the expectation on the channel behaviour. We don’t see it necessary to introduce a new channel model for the short time in which the UE is in close proximity of the RRH, considering that we don’t expect a significant performance difference.

	Samsung
	Based on our study, if the analog beamforming is applied, the observed channel will be more “single-tap-like”. Therefore, from baseband processing aspects, the Rel-17 introduced FR2 HST channel model in TS 38.101-4 and TS 38.104 can be used for FR2 HST tunnel deployment scenario for demodulation requirement for single-panel reception UE and DPS transmission scheme
As for fading channel where UE around the RRH, we think the existing requirements and channel model can be used, since it will be served by RRH outside the tunnel scenario, there is no necessary to consider multi-path channel 
Regarding the requirement itself, whether to introduce it should be pending on whether there is different processing and new scenario, instead of the performance difference with existing FR2 HST requirement 
From deployment scenario aspect, tunnel scenario is different with open space scenario, the RRH deployment parameters is different with open space scenario, which will result in different channel model. In that sense, we think it is needed to introduce the demodulation requirements for tunnel scenario


 
Issue 1-2-3
	Company
	Comments

	Huawei
	It depends on Issue 1-2-2.

	Ericsson
	If we don’t observe the performance difference from the exiting scenario, we are wondering if RAN4 need new requirements. 

	Nokia
	Similarly, as above, with the new tunnel model, that it should be difference in assumptions and performance to the existing open-space models.

	QC
	If Nokia is observing that the tunnel deployment has no difference to the performances, we should evaluate not to introduce dedicated requirements

	Samsung
	Consider the minor different for tunnel and open space, we are open to further discuss where a new Ds_offset is needed,


 

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 #1-1
Deployment and channel model for demodulation requirement with simultaneous multi-Rx reception in open space scenario 
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

Issue 1-1-1: Deployment Scenario for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario

[Mod]: all the companies agreed to prioritize the PDSCH demodulation requirements with bi-directional deployment scenario. 2 companies preferred to only consider MRTD less than the CP. According to RRM discussion, RRM are going to support MRTD>CP for Rel-16 PC6 UE supporting multi-panel simultaneous reception with following agreement
	Agreement in Chair Notes:
· For Rel-18 PC6 UE supporting multi-panel simultaneous reception further investigate and, if needed, specify MRTD requirements for signals received on two panels on the same carrier 
· Case 1: MRTD < CP
· Case 2: MRTD > CP
· FFS whether the support of MRTD > CP is up to UE capability
· FFS whether to define requirements for Case 1 and/or Case 2



Therefore, it is feasible to support the scenario where MRTD is larger than CP.  
As for Uni-directional scenario, it seems RF will conclude that   
	Tentative agreements
· Uni-directional simultaneous multi-panel operation is not pursed in Rel-18 
· Study on uni-directional simultaneous multi-panel operation is not precluded in future releases, including both scenario A and scenario B.



If agreed, there should be on no requirement for Uni-directional deployment for simultaneous multi-panel operation
Candidate options:
· Option 1 (Ericsson): 
· For HST FR2 simultaneous multi-Rx reception, RAN4 prioritize the PDSCH demodulation requirements with HST-SFN Scheme A under the bi-directional deployment scenario, where two TRxPs have the same coverage area.
· RAN4 discuss later the unit-directional deployment scenario B and/or two TRxPs have different coverage area, if necessary, according to the conclusion from the RF session.
· Option 2 (Huawei):
· Further evaluate bi-directional deployment for simultaneous multi-panel reception scenario with high priority.
· Only consider the scenario that the timing difference between different TRPs is within one CP.
· Option 3 (Nokia):
· RAN4 to discuss deployment scenario for HST-FR2-S2PRX for defining the performance requirements.
Recommendations for 2nd round:
· RAN4 consider the Bi-directional deployment scenario for PDSCH demodulation requirements with simultaneous multi-Rx reception (Intel, Huawei, QC, Ericsson, Samsung, Nokia)
· Option 1 (Huawei., QC, Ericsson):  only consider the scenario that the timing different between TRPs is within one CP 
· Option 2 (Nokia, Ericsson, Samsung):  Consider the scenario the timing different between TRPs is exceeding CP
· FFS on scenario A and scenario B in Bi-directional deployment scenario for PDSCH demodulation requirements
· Option 1 (Nokia):  consider both scenario A and scenario B
· RAN4 discuss later the Uni-directional scenario B for PDSCH demodulation requirements with simultaneous multi-Rx reception, if necessary, according to the conclusion from the RF session  


Issue 1-1-2: Deployment Scenario parameters for FR2 HST simultaneous multi-Rx reception requirements for Open Space Scenario

[Mod]: 5 companies agree to reuse the parameters of scenario A and scenario B in Rel-17,  one company think the parameters should make sure the receive time difference from two TRPs should not exceed a CP. One company think Ds_offset should be considered for Bi-directional scenario A, and further study the coverage areas of the beams is needed
Candidate options:
· Option 1: 
· Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
· Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH.

Recommendations for 2nd round:
· RRH locations parameters
· Option 1(Intel, Samsung, Huawei): Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception
· Option 2 (Ericsson): reuse parameters of Scenario A and Scenario B discussed in Rel-17, but make sure the receive time difference from two TRPs should not exceed a CP
· Option 3 (Nokia): reuse the Rel-17 RRH deployment assumptions, e.g., RRH locations, Ds, Dmin., FFS on the Ds_offset in Bi-directional scenario-A 
· Beam serving coverage 
· Option1(Intel, Samsung): Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH.
· Option 2 (Nokia): Further study of coverage areas of the beams in needed.

Issue 1-1-3: General assumption for CPE with multi-panel reception Rx processing for FR2 HST 
[Mod]: this issue related with UE processing, which will impact on channel model used. 5 company agree to assume UE is processing with 2x2 per RRH, relay on the assumption coming FR2 mRx
Candidate options:
· Option 1 (Huawei. Ericsson, Nokia, QC, Intel, Samsung): 
· CPE is equipped with independent Rx chains per panel and PDSCH transmissions are also scheduled independently, additionally, receptions, demodulation, FO, TO estimation, etc. of the signals can be done independently per panel at the CPE,
· CPE processing with 2x2 per TRP per panel separately  
· Option 2 (Nokia):
· In the case when simultaneous PDSCH transmissions are dependent on each other, it will be necessary to take into account the dependency in between the transitions coming from two different RRHs.
· CPE joint processing with two panels with 4x4
Recommendations for 2nd round:
· Assuming UE processing with 2x2 per TRP as baseline


Issue 1-1-4: General assumption for channel modelling and interference  
[Mod]: 5 companies agree to no or small interference from interfering TRP, one company consider interference between CPE panels, One company think for FR2 HST, PC6 UE, with two panels, the two panels do not need to be closely co-located within one printed circuit board (PCB), like PC3, and we can even assume that there is enough space to install two individual panels well separated from each other. Maybe whether two panels closely co-located or not is up to implementation, to ensure no any interference in between CPE panels 
Candidate options:
· Option 1 (Nokia, QC, Huawei, Intel, Ericsson):  
· Assume that CPE panels are collocated 
· Do not assume any interference in between CPE panels

Recommendations for 2nd round:
· No interference in between CPE panels assumption is baseline
· FFS on the assumption of CPE panels are collocated or up to implementation   

Issue 1-1-5: Channel Model for FR2 HST simultaneous multi-panel reception performance evaluation 
[Mod]: 3 companies agree to apply existing FR2 HST DPS channel model, one company is ok with existing FR2 HST DPS channel model, while necessary modifications to enable multi panel reception, one company thinks HST-SFN scheme A can be used to make sure MRTD within CP, One company mention the channel model used pending on the UE receiver assumption
Candidate options:
· Option 1 (Intel):  Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation.
· Option 2 (Ericsson):
· HST-SFN scheme A with following parameter for channel model
· Ds =290m, Dmin =150m, v=350km/h, fd=9722Hz
· Two TRxP has the same coverage area
· Option 3 (Nokia):
· Option 3a: Existing uni-directional channel model if CPE is equipped with independent Rx chains per panel and PDSCH transmissions are also scheduled independently
· Option 3b: A new HST FR2 channel model is needed for sDCI-based simultaneous reception, HST-SFN channel profile that defines relative power, Doppler shift and absolute delay trajectories per RRH can be used as a reference
· Option 3c: Follow the agreements on MRTD in RRM track to consider switching from multi-panel reception to single panel reception, Channel modelling might need to take into account a possibility of switching from multi-panel reception to single-panel reception
· Option 4 (Samsung): 
· Existing HST-SFN scheme A can be used as starting point of the channel model for FR2 HST with Bi-directional scenario with multi-panel simultaneous reception demodulation requirement for open scenario.
Recommendations for 2nd round:
· If CPE processing with 2x2 per TRP per panel separately
· Option 1 (Intel, Nokia, Samsung,Huawei):  Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation.
· Option 2 (QC): Use FR2 HST DPS as reference channel and not HST-SFN, with necessary modification to enable multi-panel reception   
· Option 3 (Ericsson): Use HST-SFN scheme A to ensure MRTD within CP
· If CPE joint processing with two TRPs with two panels 
· Option 1 (Nokia): A new HST FR2 channel model is needed, HST-SFN channel profile that defines relative power, Doppler shift and absolute delay trajectories per RRH can be used as a reference



	Sub-topic #1-2
Deployment and channel model for demodulation requirement with simultaneous multi-Rx reception in open space scenario
	
Issue 1-2-1: Deployment for Demodulation requirements in Tunnel Scenario
[Mod]: 3 companies support both Uni- directional and Bi-directional, 2 companies prefer to consider Uni-directional only, and not consider the tunnel exit/entrance scenario, 1 company is ok to evaluate the channel model and discuss whether to define requirement based on study
Candidate options:
· Option 1 (Intel, Nokia, Samsung):
· Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
· Option 2 (Huawei, QC):
· Use Uni-directional deployment for tunnel scenario for HST FR2
· Focus on the more typical scenario, that is when UE is fully in the tunnel
· Option 3 (Nokia)
· RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.
· Option 4 (Ericsson)
· FFS to define requirement based on evaluation of channel model for tunnel scenario 
Recommendations for 2nd round:
· Only considering when CPE is fully inside tunnel as baseline 
· Option 1 (Intel, Nokia, Samsung):
· Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
· Option 2 (Huawei, QC):
· Use Uni-directional deployment for tunnel scenario for HST FR2
· Option 3 (Nokia)
· RAN4 to agree additionally on the assumption for bi-directional deployment in the tunnel if simultaneous multi-panel reception is considered.
· Option 4 (Ericsson)
· FFS to define requirement based on evaluation of channel model for tunnel scenario 

Issue 1-2-2: Channel Model for Demodulation requirements in Tunnel Scenario
[Mod]: 2 companies agree multi-path fading can be considered, 2 companies think the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment can be used. 2 companies think if new channel model defined, it should be different performance observed.
Candidate options:
· Option 1 (Huawei, Nokia):
· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered 
· Option 2 (Ericsson, Nokia):
· RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario.
· If defining new channel model for tunnel deployment, it is important to observe the significant performance difference from the existing requirements
· Option 3 (Samsung):
· RAN4 apply FR2 HST channel model in TS 38.101-4 and TS 38.104 for FR2 HST tunnel deployment scenario for demodulation requirement with scenario #1 as single-panel reception UE and DPS transmission scheme.
· FFS on Uni-directional or Bi-directional channel model applied pending on outcome of feasibility study.
· Option 4 (Intel):
· Reuse the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment.
· FFS consider multipath fading channel, i.e, Option-2 for demodulation performance study.
· Option 5 (Nokia):
· RAN4 to study whether multi-tap (e.g., two-tap) channel model should be used for link-level evaluations inside the tunnel.
Recommendations for 2nd round:
· Reuse the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment as baseline 
· FFS on new channel model is needed for Bi-directional deployment in tunnel scenario 
· FFS on new channel model (multi-tap) is needed pending on UE location with farway or close around RRH
· FFS on consider multipath fading channel for demodulation performance study.


Issue 1-2-3: Ds_offset for Channel Model in tunnel scenario
[Mod]: 2 companies concern that if no performance different, whether new requirement is needed
Candidate options:
· Option 1 (Nokia):
· RAN4 to consider uni-directional channel model with the switching transmission point distance DS_offset=5m.
Recommendations for 2nd round:
· FFS on new Ds_offest for uni-directional channel model in tunnel scenario is needed





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)

Topic #2: UE demodultion for open space sceanrio 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304259
	Intel
	Proposal 1: Focus on mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 2: Adopt the receiver assumption agreed in FR2 multi-Rx DL reception WI, i.e, UE processing with 2x2 per TRP per Rx branch, for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 3:	Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
Proposal 4:	Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH.
Proposal 5:	Reuse the existing FR2 HST DPS channel model to perform FR2 HST simultaneous multi-panel reception performance evaluation.
Proposal 6:	Only UE PDSCH demodulation requirements are studied in this WI. And BS demodulation requirements are out of the scope.

	R4-2304493
	Qualcomm  
	Proposal 1: For FR2 HST requirements with simultaneous reception (2 panels), RAN4 should consider reusing applicable agreements reached in the UE Demodulation work item for FR2 multi-RX to avoid overlap;
Proposal 2: For FR2 HST CA requirements, RAN4 should only consider defining requirements using the existing FR2 HST single carrier coverage as baseline;
Proposal 3: RAN4 should not consider CA requirements for FR2 HST UE with Simultaneous Reception in Rel.18;

	R4-2305182
	Ericsson 
	Proposal 1: Define CA PDSCH demodulation requirements for HST in FR2 based on the component carrier configuration as follows:
· FR2-1 only (Up to 30GHz according to the WID) 
· SCS: 120kHz only
· CBW: 50MHz, 100MHz, 200MHz, and 400MHz 
· TDD pattern: FR2.120-1 (DDDSU)
· Specify two sets of requirements:
· HST-DPS-FR2-BI-B with single active TCI state, FRC R.PDSCH.5-12.2 (64QAM 0.43, rank 2)
· HST-DPS-FR2-UNI-A with two active TCI states, FRC R.PDSCH.5-12.1 (64QAM 0.43, rank 2)

Proposal 2: For HST FR2 simultaneous multi-Rx reception, RAN4 focus on HST-DPS/HST-SFN transmission schemes.
Observation 1: RAN4 RF session has confirmed the feasibility of the bi-directional deployment scenario for simultaneous multi-Rx reception. RF session is still discussing the coverage area from two TRxP.
Observation 2: RAN4 RF session has concluded the uni-directional deployment scenario A is NOT feasible for simultaneous multi-Rx reception. However, RF session is still discussing the feasibility of the uni-directional deployment scenario B for multi-Rx simultaneous reception.
Proposal 3: For HST FR2 simultaneous multi-Rx reception, RAN4 prioritize the PDSCH demodulation requirements with HST-SFN Scheme A under the bi-directional deployment scenario, where two TRxPs have the same coverage area.
Observation 3: For HST-SFN Scheme A in FR2, Ds should be less than about 180m and 290m for Dmin=10m (Scenario A) and Dmin=150m (Scenario B), respectively, if SCS=120kHz. 
Proposal 4: For HST-SFN Schema A, RAN4 use the following parameter as a starting point: 
· FR2-1 only (Up to 30GHz according to the WID) 
· Ds=290m, Dmin=150m, v=350km/h, fd=9722Hz. 
· Two TRxP has same coverage area.
· Carrier frequency: 30GHz. 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: DDDSU
MCS 13 (16QAM, 0.48), Rank 2
Proposal 5: RAN4 discuss later the unit-directional deployment scenario B and/or two TRxPs have different coverage area, if necessary, according to the conclusion from the RF session.
Proposal 6: RAN4 discuss further the impact to UE demodulation performance for the simultaneous multi-Rx reception due to the AoA offset considering PC6 UE antenna panel implementation.
Proposal 7: RAN4 specifies UE demodulation requirements for FR2 HST simultaneous multi-Rx reception only for the single carrier case.


	R4-2305484
	Huawei, HiSilcon
	Proposal 1: Consider single FFT window as baseline assumption for FR2 HST demodulation requirements definition.
Proposal 2: Only consider the scenario that the timing difference between different TRPs is within one CP.
Proposal 3: Only consider multi-DCI based multi-TRP with fully-overlapping scheduling.
Proposal 4: Further evaluate bi-directional deployment for simultaneous multi-panel reception scenario with high priority.

	R4-2305486
	Huawei, HiSilcon
	Proposal 1: Only consider TDD 120 kHz + TDD 120 kHz case for FR2 HST CA scenario.
Proposal 2: Reuse SNR for 200MHz case from Rel-17 FR2 HST single carrier case, and run simulation for other bandwidths by using the same parameters as that for 200MHz case, i.e. 50MHz, 100MHz and 400MHz.
Proposal 3: Others parameters such as number of HARQ process, K1 values for different CCs, applicability rule for different CA configurations and bandwidth combination sets can be reused from NR Rel-16 normal CA.

	R4-2305539
	Samsung
	Proposal 1: to support FR2 HST intra-band CA, PDSCH requirements on single carrier of following bandwidth need to be specified:
· For 120KHz SCS, specify PDSCH requirements on single carrier of BW of {50, 100, 200, 400} MHz
Proposal 2: Transmission schemes with both DPS scheme 1a and DPS scheme 1b should be considered to support CA, under Uni-directional deployment scenario A and Bi-directional deployment scenario B, separately
· Case 1: Uni-directional scenario A with DPS scheme 1b with {50, 100,200, 400} MHz
· Case 2: Bi-directional scenario B with DPS scheme 1a with {50, 100, 200, 400} MHz
Proposal 3: Apply the Rel-17 FR2 HST channel model parameters to PDSCH CA demodulation requirements with DPS transmission schemes 
	Parameter
	Value

	
	HST-DPS-FR2-UNI-A

	
	700 m

	
	10 m

	
	10 m

	
	350 km/h

	
	9722 Hz



	Parameter
	Value

	
	HST-DPS-FR2-BI-B

	

	700 m

	

	150 m

	

	350 km/h

	

	9722 Hz



Proposal 4: Reused the exiting test parameters of FR2 HST with DPS 1a and DPS 1b for CA requirements 
Proposal 5: RAN4 introduces PDSCH requirement with simultaneous multi-panel reception under Bi-directional deployment scenario firstly.  Scenario A can be regarded as starting point. FFS on introduce PDSCH requirement with simultaneous multi-panel reception under Uni-directional scenario pending on the core requirement discussion. 
Proposal 6: Both Single-DCI and multi-DCI transmission schemes can be introduced in Rel-18 FR2 HST with simultaneous multi-panel reception demodulation requirement. The following transmission schemes can be used as starting point
· Single DCI with SDM: 1+1, FFS on 2+2 
· Multi DCI with fully over lapping:  1+1 as layer combination, FFS on 2+2 
· Multi DCI with non-over lapping: 2+2 as layer combination 
· Receiver assumption: MMSE-IRC
· Option 1: UE joint processing with 4x4  
· Option 2: UE processing with 2x2 per RRH 
Proposal 7: Apply the following MCS, and BW for simulation assumption for multi-panel Rx in FR2 HST scenario as starting point 
· MCS 17 
· BW 200MHz
Proposal 8: RAN4 introduce the PDSCH requirement with simultaneous multi-panel reception with intra-band CA for FR2 PC6 UE  

	R4-2304458
	Nokia, Nokia Shanghai Bell
	Observation 1: The Objective of Performance for mRX FR2 feature as given in RP-223527 stated that the demodulation performance requirements for mRX FR2 UE needs to be first defined for single carrier component. The extension to cover intra-band CA can be considered after the single carrier requirements have been defined.
Proposal 1: The demodulation performance requirements for HST-FR2-S2PRX shall refer to the performance requirements defined for mRX FR2.
Proposal 2: Initial demodulation requirements for HST-FR2-S2PRX shall first focus on single component carrier. Afterwards, the extension of the requirements to intra-band CA for HST-FR2-S2PRX can be considered
Observation 2: In mRX FR2 WI, sDCI with SDM is agreed while mDCI with both full overlapping and non-overlapping are still under FFS status.
Observation 3: Use of sDCI transmission scheme can be more challenging in HST FR2 deployments.
Proposal 3: RAN4 to discuss the feasibility of sDCI in HST-FR2-S2PRX.
Proposal 4: RAN4 to focus on mDCI in HST-FR2-S2PRX and to discuss whether to consider mDCI with full overlapping or mDCI with non-overlapping.
Observation 4: The demodulation performance requirements for mRX FR2 will only be defined for PDSCH.
Proposal 5: Define new demodulation performance requirements only on PDSCH for Rel-18 HST FR2 UEs capable of simultaneous two-panel reception.
Observation 5: The performance of HST-FR2-S2PRX will strongly be impacted by the deployment of the RRH, the location of the antenna panels at the CPE, and the beam at RRH (unidirectional or bidirectional).
Proposal 6: RAN4 to discuss deployment scenario for HST-FR2-S2PRX for defining the performance requirements.
Observation 6: For CA, the demodulation performance requirements for HST FR1 are only defined for PDSCH.
Proposal 7: RAN4 to introduce new HST-FR2-CA requirements only on PDSCH.
Observation 7: The noise power level in CA case is coming from the noise level of single carrier with some additional noise from ΔRIB, which is the allowed reference sensitivity relaxation due to support for inter-band CA operation.
Proposal 8: RAN4 to discuss for HST-FR2-CA the possibility to introduce imperfections due to CA into the single carrier link level simulation, either with proper increased level of noise power or other imperfections model.




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

List of open issues
· Sub-topic 2-1 Intra-band CA requirement
· Issue 2-1-1: Test cope of intra-band CA requirement
· Issue 2-1-2: Test cases
· Issue 2-1-3: SCS & BW
· Issue 2-1-4: Other test parameters
· Issue 2-1-5: Test Applicability rule
· Issue 2-1-6:  Others
· Sub-topic 2-2 multi-Rx simultaneous requirement with single carrier
· Issue 2-2-1: General for requirement
· Issue 2-2-2: Test scope of multi-Rx simultaneous requirement
· Issue 2-2-3: Whether to introduce a new correlation matrix for HST FR-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirement 
· Issue 2-2-4: UE processing assumption for the FFT window
· Issue 2-2-5: UE receiver assumption
· Issue 2-2-6: Transmission schemes
· Issue 2-2-7: Test parameters
· Sub-topic 2-3 multi-Rx simultaneous requirement with CA
· Issue 2-3-1: Whether to introduce the PDSCH requirement with CA with capable of simultaneous reception

[bookmark: _Hlk132297191]Sub-topic 2-1: Intra-band CA requirement
Sub-topic description:
Open issues and candidate options before meeting:

Issue 2-1-1: Test cope of intra-band CA requirement
· Observations
· Option 1 (Nokia): 
· [bookmark: _Toc132055389]For CA, the demodulation performance requirements for HST FR1 are only defined for PDSCH.
· Proposals
· Option 1 (Nokia): 
· [bookmark: _Toc132055390]RAN4 to introduce new HST-FR2-CA requirements only on PDSCH.
· Recommended WF
· TBA


Issue 2-1-2: Test cases
· Proposals
· Option 1 (Samsung, Ericsson): 
· HST-DPS-FR2-BI-B: Uni-directional scenario A with DPS scheme 1b
· HST-DPS-FR2-BI-A: Bi-directional scenario B with DPS scheme 1a
· Apply the Rel-17 FR2 HST channel model parameters to PDSCH CA demodulation requirements with DPS transmission schemes

	Parameter
	Value

	
	HST-DPS-FR2-UNI-A

	
	700 m

	
	10 m

	
	10 m

	
	350 km/h

	
	9722 Hz



	Parameter
	Value

	
	HST-DPS-FR2-BI-B

	

	700 m

	

	150 m

	

	350 km/h

	

	9722 Hz



· Recommended WF
· Specify two sets of requirements for FR2 HST intra-band CA scenario 
· HST-DPS-FR2-BI-B: Uni-directional scenario A with DPS scheme 1b
· HST-DPS-FR2-BI-A: Bi-directional scenario B with DPS scheme 1a
· Apply the Rel-17 FR2 HST channel model parameters to PDSCH CA demodulation requirements with DPS transmission schemes

	Parameter
	Value

	
	HST-DPS-FR2-UNI-A

	
	700 m

	
	10 m

	
	10 m

	
	350 km/h

	
	9722 Hz



	Parameter
	Value

	
	HST-DPS-FR2-BI-B

	

	700 m

	

	150 m

	

	350 km/h

	

	9722 Hz




Issue 2-1-3: SCS & BW
· Proposals
· Option 1 (Samsung, Huawei, Ericsson): For 120KHz SCS, specify PDSCH requirements on single carrier of BS with {50, 100, 200, 400} MHz
· Option 1a (Huawei): Reuse SNR for 200MHz case from Rel-17 FR2 HST single carrier case
· Recommended WF
· For 120KHz SCS, specify PDSCH requirements on single carrier of BS with {50, 100, 200, 400} MHz
· Reuse SNR for 200MHz case from Rel-17 FR2 HST single carrier case

Issue 2-1-4: Other test parameters
· Proposals
· Option 1 (Huawei): 
· Other parameters such as number of HARQ process, K1 values for different CCs can be used from NR Rel-16 normal CA
· Option 2 (Ericsson):
· SCS: 120KHz only
· TDD pattern: FR2.120-1 (DDDSU)
· MCS 17 and Rank 2
· Option 3 (Samsung):
· Reuse the exiting test parameters of FR2 HST with DPS 1a and DPS 1b in single carrier for intra-band CA requirements
· Recommended WF
· Reuse the exiting test parameters of FR2 HST with DPS 1a and DPS 1b in single carrier for intra-band CA requirements
· SCS: 120KHz only
· TDD pattern: FR2.120-1 (DDDSU)
· MCS 17 and Rank 2
· Other parameters such as number of HARQ process, K1 values for different CCs can be used from NR Rel-16 normal CA


Issue 2-1-5: Test Applicability rule
· Proposals
· Option 1 (Huawei): 
· Applicability rule for different CA configuration and bandwidth combination sets can be reused from NR Rel-16 normal CA
· Recommended WF
· TBA

Issue 2-1-6: Others
· Observations 
· Option 1 (Nokia)
· The noise power level in CA case is coming from the noise level of single carrier with some additional noise from ΔRIB, which is the allowed reference sensitivity relaxation due to support for inter-band CA operation.
· Proposals
· Option 1 (Nokia)
· RAN4 to discuss for HST-FR2-CA the possibility to introduce imperfections due to CA into the single carrier link level simulation, either with proper increased level of noise power or other imperfections model.
· Recommended WF
· TBA

Sub-topic 2-2: multi-Rx simultaneous requirement with single carrier 
Issue 2-2-1: General for requirement 
· Proposals
· Option 1 (Qualcomm, Nokia): For FR2 requirements with simultaneous reception (2 panels), RAN4 should consider reusing applicable agreements reached in the UE Demodulation work item for FR2 multi-RX to avoid overlap
· Recommended WF
· TBA

Issue 2-2-2: Test scope of multi-Rx simultaneous requirement
· Observations
· Option 1 (Nokia): 
· [bookmark: _Toc132055385]The demodulation performance requirements for mRX FR2 will only be defined for PDSCH.
· Proposals
· Option 1 (Nokia):
· [bookmark: _Toc132055386]Define new demodulation performance requirements only on PDSCH for Rel-18 HST FR2 UEs capable of simultaneous two-panel reception.
· Recommended WF
· TBA

Issue 2-2-3: Whether to introduce a new correlation matrix for HST FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirement
· Proposals
· Option 1 (Ericsson): RAN4 discuss further the impact to UE demodulation performance for the simultaneous multi-Rx reception due to the AoA offset considering PC6 UE antenna panel implementation.
· Recommended WF
· TBA

Issue 2-2-4: UE processing assumption for the FFT window
· Proposals
· Option 1 (Huawei):
· Consider single FFT window as baseline assumption for FR2 HST demodulation requirements definition.
· Only consider the scenario that the timing difference different TRPs is within one CP 
· Recommended WF
· TBA

Issue 2-2-5: UE receiver assumption 
· Proposals
· Option 1 (Intel): Adopt the receiver assumption agreed in FR2 multi-Rx DL reception WI, i.e, UE processing with 2x2 per TRP per Rx branch, for DL demodulation performance study of FR2 HST simultaneous multi-panel reception
· Option 2 (Samsung): Receiver assumption 
· Option 2a: UE joint processing with 4x4
· Option 2b: UE processing with 2x2 per RRH
· Recommended WF
· TBA

Issue 2-2-6: Transmission schemes
· Observations
· Option 1 (Nokia): 
· [bookmark: _Toc132055381]In mRX FR2 WI, sDCI with SDM is agreed while mDCI with both full overlapping and non-overlapping are still under FFS status.
· [bookmark: _Toc132055382]Use of sDCI transmission scheme can be more challenging in HST FR2 deployments.
· Proposals
· Option 1 (Intel): 
· Consider both sDCI with SDM and mDCI with full-overlapping resource based mTRP schemes, and prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
· Option 2 (Huawei)
· Only consider multi-DCI based multi-TRP with fully-overlapping scheduling.
· Option 3 (Nokia):
· In the case when CPE is equipped with independent Rx chains per panel, mDCI based
· In the case when simultaneous PDSCH transmissions are dependent on each other, sDCI based
· RAN4 to discuss the feasibility of sDCI in HST-FR2.
· RAN4 to focus on mDCI in HST-FR2 and to discuss whether to consider mDCI with full overlapping or mDCI with non-overlapping.
· Option 4 (Ericsson): 
· For HST FR2 simultaneous multi-Rx reception, RAN4 focus on HST-DPS/HST-SFN transmission schemes.
· Option 5 (Samsung): 
· Both Single-DCI and multi-DCI transmission schemes can be introduced in Rel-18 FR2 HST with simultaneous multi-panel reception demodulation requirement.
· Recommended WF
· TBA


[bookmark: _Hlk132297321]Issue 2-2-7: Test parameters  
· Proposals
· Option 1 (Ericsson): For HST-SFN Schema A, RAN4 use the following parameter as a starting point:
· FR2-1 only (Up to 30GHz according to the WID) 
· Ds=290m, Dmin=150m, v=350km/h, fd=9722Hz. 
· Two TRxP has same coverage area.
· Carrier frequency: 30GHz. 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: DDDSU
· MCS 13 (16 QAM, 0.48), Rank 2
· Option 2 (Samsung): 
· The following transmission schemes can be used as starting point
· Single DCI with SDM: 1+1, FFS on 2+2 
· Multi DCI with fully over lapping:  1+1 as layer combination, FFS on 2+2 
· Multi DCI with non-over lapping: 2+2 as layer combination 
· Apply the following MCS, and BW for simulation assumption for multi-panel Rx in FR2 HST scenario as starting point
·  MCS 17 
· BW 200MHz
· Recommended WF
· TBA

Sub-topic 2-3: multi-Rx simultaneous requirement with CA
Open issues and candidate options before meeting:
Issue 2-3-1: Whether to introduce the PDSCH requirement with CA with capable of simultaneous reception
· Observations
·  Option 1 (Nokia): 
· [bookmark: _Toc132055378]The Objective of Performance for mRX FR2 feature as given in RP-223527 stated that the demodulation performance requirements for mRX FR2 UE needs to be first defined for single carrier component. The extension to cover intra-band CA can be considered after the single carrier requirements have been defined.

· Proposals
· Option 1 (Samsung): RAN4 introduce the PDSCH requirement with simultaneous multi-panel reception with intra-band CA for FR2 PC6 UE  
· Option 2(Qualcomm, Ericsson), RAN4 should be not consider CA requirements for FR2 HST UE with Simultaneous Reception in Rel.18;
· Option 3 (Nokia): Initial demodulation requirements for HST-FR2-S2PRX shall first focus on single component carrier. Afterwards, the extension of the requirements to intra-band CA for HST-FR2-S2PRX can be considered
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 

Example 2
Issue 2-1-1 
	Company
	Comments

	Huawei
	Agree to only consider PDSCH for HST FR2 CA.

	Ericsson
	Support Option 1

	Nokia
	Option1 as the WF. 

	QC
	Ok to limit HST FR2 CA to PDSCH requirements;

	Samsung
	OK with option 1, with only CA requirements for PDSCH 


 
Issue 2-1-2 
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	Ericsson
	We support the recommended WF. 

	Nokia
	Agree with the recommended WF.

	QC
	Ok with WF;

	Samsung
	We support the recommended WF


 
Issue 2-1-3 
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	Ericsson
	We support the recommended WF. 

	Nokia
	The recommended WF is fine (for option 1); but need clarification on option 1a and how it matches Option 1.

	QC
	We are fine with SCS and BW proposed. 
However, we would like to further evaluate whether the 200 MHz SNR requirement should be reused. In fact, if we look at the existing FR1 HST DPS CA requirements, SC requirements for the corresponding BW are not reused in CA (0.2~ 0.3dB difference).

	Samsung
	We support the recommended WF


 
Issue 2-1-4 
	Company
	Comments

	Huawei
	Other parameters such as number of HARQ process, K1 values for different CCs can be used from NR Rel-16 normal CA

	Ericsson
	We support the recommended WF. 

	Nokia
	The recommended WF is fine.

	QC
	Ok with WF

	Samsung
	We support the recommended WF


 
Issue 2-1-5
	Company
	Comments

	Huawei
	Applicability rule for different CA configuration and bandwidth combination sets can be reused from NR Rel-16 normal CA

	Ericsson
	We are fine with Option 1. 

	Nokia
	The recommended WF is fine, and RAN4 can consider similar applicability rules from Rel-16.

	QC
	Ok with option 1

	Samsung
	We are fine with option 1


 
Issue 2-1-6 
	Company
	Comments

	XXX
	The CA requirements can be directly derived by single carrier simulation. In the simulation it is no need to additionally consider the impact of addition noise since the SNR point is already released.

	Ericsson
	If we are going to define CA PDSCH demodulation requirements by reusing Rel-18 HST-DPS, we don’t think it is necessary to consider additional impairments. If our understanding is correct, RAN4 did not assume additional margin when we defined FR2 CA PDSCH demodulation requirements in Rel-16. 

	Nokia
	To further discuss on link level simulation for CA using single carrier simulation with imperfections/or noise addition. If only using single carrier simulation without imperfections/noise addition is considered to be sufficient, the requirements for CA should not contain requirements for Carrier Bandwidths (CBWs) that have their requirements already been defined in single carrier case (to avoid overlap/double requirements on certain CBWs).

	QC
	We are not sure that SC requirements are directly applicable, and we should further discuss this along with Issue 2-1-3

	Samsung
	We prefer to apply the same rule from FR2 CA PDSCH demodulation requirements in Rel-16 for FR2 HST with CA requirements, there is no additional margin assuming.


 


Issue 2-2-1 
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	Ericsson
	We are fine with Option 1. 

	Nokia
	Option1: Requirements for HST-FR2-S2PRX shall refer to the requirements on mRX FR2.

	Samsung
	In general, there is some common part in terms of enabling the multi-panel simultaneous reception for these two WIs.
However, we still see some deta between these two WIs, such as deployment, channel model, UE types, which will have different requirements compared with FR2-multi-Rx WI
Therefore, the agreements made in the FR2-multi-Rx can be regarded as reference, whether it is applicable for FR2 HST need to be discussed 


 
Issue 2-2-2 
	Company
	Comments

	Huawei
	OK with Option 1. Only PDSCH requirements for FR2 HST multi-Rx should be defined.

	Ericsson
	We support Option 1. 

	Nokia
	Option 1: As mRX FR2 only considers PDSCH, HST-FR2-S2PRX to consider only PDSCH.

	QC
	Ok with option 1;

	Samsung
	OK with option 1, 


 
Issue 2-2-3 
	Company
	Comments

	Huawei
	For FR2 HST scenario, it more likely two CPE panels are deployed by the opposite direction, i.e. left and right. Also considering the AWGN channel is assumed, we are OK to not assume any interference in between CPE panels.

	Ericsson
	As discuss in Issue 2-2-1, RAN4 should consider reusing agreements reached in NR_FR2_multiRX_DL WI. Until they reach conclusion, we are fine to study without inter-TRP and inter-CPE interference in this WI. 

	Nokia
	While in mRX FR2, such a correlation matrix is currently being discussed, in HST-FR2-S2PRX, it will depend on the deployment scenarios and the panels at the CPE. If the received signal at each panel at CPE somehow does not exhibit interference from the other TRP, there is no need to introduce correlation matrix for HST-FR2-S2PRX. Nonetheless, we can revisit and reevaluate again based on the outcomes in mRX FR2.

	QC
	For the deployment considered, no interference between the panels seems to be a safe assumption for this WI.

	Samsung
	For FR2 HST, considering the size of the train, the two panels do not need to be closely co-located within one printed circuit board (PCB), like PC3, and we can even assume that there is enough space to install two individual panels well separated from each other. This is also based on the fact that the cost of RF devices is very little compared with the cost of the whole train. In this case, the interference between the two panels can be ignored., 
In our understanding, the interference from inter-TRP and inter-CPE can be ignored. Therefore, no interference assuming for two panels


 
Issue 2-2-4 
	Company
	Comments

	Huawei
	Option 1.

	Ericsson
	We support Option 1. We need to revisit Ds/Dmin to ensure the received time difference is within a CP, if necessary. Also the number of visible RRHs should be 2.  

	Nokia
	We consider a more appropriate setup in HST-FR2-S2PRX, in which there will be an independent FFT for each panel. Concerning the time difference to be within 1 CP, we consider this as an FFS.

	QC
	We are ok to consider timing difference within CP;

	Samsung
	Firstly, we need to clarify single FFT window is for each panel or two panels? If the single FFT window for each panel should be fine 
Secondly, according to agreement made in FR2-multi-Rx WI, no joint preprocessing/ decoder is considered for mDCI for RF requirement. which means that each panel can receiver and proceed the signal transmission by each RRH independently, Therefore, single FFT operation for each panel should be benefit for HST scenario 
Meanwhile, based on the RRM discussion, major companies support that Rel-18 FR2 PC6 UE should support simultaneous data reception from two panels with MRTD more than the CP length 
Therefore, we think there is no limitation of number of FFT window 


 
Issue 2-2-5 
	Company
	Comments

	Huawei
	We prefer Option 2b that is for the minimum requirements.

	Ericsson
	We support Option 2b. 

	Nokia
	Option 2b is fine to be assumed at this point. In HST-FR2-S2PRX, we expect that in bidirectional deployment and with the placement of the two antenna modules at the CPE, which are expected to face in opposite direction, there is very low or even no inter-TRP interference. Hence, 2x2 receiver can be used as a base assumption. Revisit and reevaluate can later be done if inter-TRP interference is expected to be high, in which 4x4 will have a better performance.

	QC
	Based also on the discussion ongoing in the multiRX WI, we are ok to assume that the UE is processing 2x2 per TRP;

	Samsung
	In my understanding, it should be pending on transmission scheme used 
According the agreement made in the FR2 multi-Rx, no joint detection/decode is considered in simulation for mDCI for RF requirements, which means UE will process for each panel separately with 2x2 separately for mDCI, Therefore, UE processing with 2x2 per RRH for mDCI should be feasible
In case of sDCI, the signal transmitted for each RRH belongs the same CW with different layers,  before decoder processing,  UE processing with 2x2 per RRH is still feasible, but for decoder processing, the LLR information for different layers should be combined into decoder. Therefore, UE joint processing with 4x4 should be more proper.


 
Issue 2-2-6 
	Company
	Comments

	Huawei
	We prefer to only consider multi-DCI based multi-TRP with fully-overlapping scheduling since there is no any performance gain for the non-overlapping case as companies evaluated in Rel-17 FR1 HST WI.

	Ericsson
	We support Option 2 – mDCI-based transmission with fully-overlapping scheduling only. 

	Nokia
	Based on the possible deployment scenarios in HST-FR2-S2PRX, we expect that mDCI will be more feasible than sDCI. Hence, RAN4 shall focus on mDCI in HST-FR2 and to discuss whether to consider mDCI with full overlapping or mDCI with non-overlapping. Taking into account the deployment scenario that does not have strong inter-TRP interference, the focus would be on mDCI full overlapping.

	QC
	Considering the agreements from the multiRX WI, we recommend introducing both sDCI and mDCI based schemes.

	Samsung
	With receiver assumption of CPE can process the signal independently per each panel, then mDCI should be more feasible for Rel-18 FR2 HST transmission scheme
For sDCI,  it is required the UE joint process for two panels,  even with Timing issue can be solved by each panel with separated FFT window, but there is  large power imbalance issue for two layers. So, we think the gain is limited for sDCI based transmission scheme
Regarding the PDSCH allocation scheme, full overlapping or non-overlapping, since CPE can process the signal per each panel for each TRP, then there is no interference from different TRP assuming, there is no benefit for non-overlapping compared with full-overlapping scheduling.


 
Issue 2-2-7 
	Company
	Comments

	Huawei
	See comments on Issue 1-1-1. Ds and Dmin can be reused from Rel-17 FR2 HST WI.

	Ericsson
	For the channel model, we propose to reuse HST-SFN Scheme A as the starting point, but we need to make sure the received time difference between two TRPs should be within a CP. 
For other conditions we propose to prioritize these assumptions: 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: DDDSU
· Multi DCI with fully over lapping, 1+1 with MCS 17.
· UE processing with 2x2 per RRH
· No inter-TRP / inter-CPE interference

	Nokia
	Option 2 with focus on mDCI with fully over lapping:  1+1 as layer combination, FFS on 2+2.

	QC
	It’s hard to understand what’s the focus of the topic. Seems to be dependent on the outcome of other issues;

	Samsung
	If the assumption is UE can process with 2x2 per RRH, and no inter-TRP/inter-CPE interference, then, the channel model for each panel can be regarded as Uni-directional. Therefore, there should be no issue to reuse the exiting test parameters from Rel-17 FR2 HST for each panel
· SCS&BW: 120KHz &200MHz
· TDD pattern: FR2.120-1 (DDDSU)
· MCS 17 and Rank 2
· Other parameters such as number of HARQ process, K1 values can be reused



Issue 2-3-1 
	Company
	Comments

	Huawei
	We think we should focus on single-Rx CA  and multi-Rx single carrier cases. PDSCH requirement with CA with capable of simultaneous reception can be considered as lower priority after single-Rx CA  and multi-Rx single carrier cases are finished and there is time for this WI.

	Ericsson
	We are fine with Option 3; we should focus on single carrier, e.g., SCS/CBW=120kHz/200MHz only. 
If we have time, we are fine to specify other CBWs such as {50, 100, 200} MHz as same as discussed in Sub-topic 2-1.

	Nokia
	To align with mRX FR2, which is to focus only on single carrier, HST-FR2-S2PRX with CA can be considered only after requirements for single carrier has already been defined.

	QC
	Support option 2 and focus only on SC for simultaneous reception in Rel.18

	Samsung
	Based on the latest agreement from RRM core requirement as 
· Agreements
· Do not define RRM requirements for CA for PC6 UEs capable of multi-panel (multi-Rx chain) operation with multi-panel operation enabled in Rel-18.
Since there is no core requirement and also taking the workload into account, we think there is no necessary to consider PDSCH demodulation requirement for CA for FR2 HST PC6 UE capable of multi-panel (multi-Rx chain) operation with multi-Rx simultaneous reception enabled in Rel-18


 


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#2-1

Intra-band CA requirement 
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 2-1-1: Test cope of intra-band CA requirement
Tentative agreements:
[Mod]: Supported by 5 companies (Huawei, Ericsson, Nokia, QC, Samsung)
· RAN4 to only introduce new HST FR2 CA requirements for PDSCH 

Issue 2-1-2: Test cases
Tentative agreements:
[Mod]: Supported by 5 companies (Huawei, Ericsson, Nokia, QC, Samsung)
· Specify two sets of PDSCH requirements for FR2 HST intra-band CA scenario 
· HST-DPS-FR2-BI-B: Uni-directional scenario A with DPS scheme 1b
· HST-DPS-FR2-BI-A: Bi-directional scenario B with DPS scheme 1a
· Apply the Rel-17 FR2 HST channel model parameters to PDSCH CA demodulation requirements with DPS transmission schemes
	Parameter
	Value

	
	HST-DPS-FR2-UNI-A

	
	700 m

	
	10 m

	
	10 m

	
	350 km/h

	
	9722 Hz



	Parameter
	Value

	
	HST-DPS-FR2-BI-B

	

	700 m

	

	150 m

	

	350 km/h

	

	9722 Hz




Issue 2-1-3: SCS & BW
Tentative agreements:
[Mod]: Supported by 5 companies (Huawei, Ericsson, Nokia, QC, Samsung). One company would like to further check whether 200MHz SNR requirement should be reused.
· Specify CA PDSCH requirements for FR2 HST with component carrier configuration as
· {50, 100, 200, 400} Hz for 120KHz SCS
· Companies are encouraged to check whether existing SNR requirement for 200MHz CBW defined in single carrier can be reused for CA case with 200MHz 


Issue 2-1-4: Other test parameters
Tentative agreements:
[Mod]: Supported by 5 companies (Huawei, Ericsson, Nokia, QC, Samsung)
· Reuse the exiting test parameters of FR2 HST with DPS 1a and DPS 1b in single carrier for FR2 HST PDSCH intra-band CA requirements
· SCS: 120KHz only
· TDD pattern: FR2.120-1 (DDDSU)
· MCS 17 and Rank 2
· Other parameters such as number of HARQ process, K1 values for different CCs can be used from NR Rel-16 FR2 normal CA

Issue 2-1-5: Test Applicability rule
Tentative agreements:
[Mod]: Supported by 5 companies (Huawei, Ericsson, Nokia, QC, Samsung)
· Applicability rule for different CA configuration and bandwidth combination sets can be reused from NR Rel-16 normal CA as baseline

Issue 2-1-6: Others
Tentative agreements:
[Mod]: 3 company prefer no additional margin for CA using single carrier simulation with applying the rule of Rel-16 FR2 CA, 2 company prefers to further discuss on link level simulation for CA using single carrier simulation with imperfections/or noise addition
Candidate options:
· Observations 
· Option 1(Nokia):
· The noise power level in CA case is coming from the noise level of single carrier with some additional noise from ΔRIB, which is the allowed reference sensitivity relaxation due to support for inter-band CA operation.
· Proposals 
· Option 1 (Nokia, QC): RAN4 to discuss for HST-FR2-CA the possibility to introduce imperfections due to CA into the single carrier link level simulation, either with proper increased level of noise power or other imperfections model 
· Option 2 (Huawei, Ericsson, Samsung): No additional margin considering for CA requirement, which are directly derived by single carrier simulation, with same rule of FR2 PDSCH CA requirement  
Recommendations for 2nd round:
· FFS on considering additional margin for CA requirement based on single carrier simulation with considering imperfection model
· FFS on how to consider the imperfection model if considered 


	 Sub-topic#2-2
Simultaneous multi-Rx reception requirement with single carrier  
	
Issue 2-2-1: General for requirement 
Candidate options:
· Option 1 (Qualcomm, Nokia, Huawei, Ericsson): For FR2 requirements with simultaneous reception (2 panels), RAN4 should consider reusing applicable agreements reached in the UE Demodulation work item for FR2 multi-RX to avoid overlap
Recommendations for 2nd round:
[Mod]: 4 companies agree to refer the requirements on mRX FR2, one company think the agreement made in FR2- multi-Rx can regarded as reference, whether it is applicable for FR2 HST need to be discussed, considering the different deployment, channel model, and UE types 
· Option 1 
· For FR2 HST requirements with simultaneous reception (2 panels), RAN4 should consider reusing applicable agreements reached in the UE Demodulation work item for FR2 multi-RX as starting point to avoid overlap

Issue 2-2-2: Test scope of multi-Rx simultaneous requirement
Tentative agreements:
[Mod]: supported by all the companies 
· RAN4 only define PDSCH demodulation performance requirements for Rel-18 HST FR2 UEs capable of simultaneous two-panel reception. (Huawei, Ericsson, Nokia, QC, Samsung)

Issue 2-2-3: Whether to introduce a new correlation matrix for HST FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirement

Candidate options:
· Option 1 (Ericsson): RAN4 discuss further the impact to UE demodulation performance for the simultaneous multi-Rx reception due to the AoA offset considering PC6 UE antenna panel implementation.

Tentative agreements:
[Mod]: 3 company agree to not assume any interference in between CPE panels. 2 company are fine for study without inter-TRP and inter-CPE interference. Meanwhile, it can be revisited based on outcomes in mRx FR2  
· Assuming no inter-TRP and inter-panels interference as baseline for Rel-18 FR2 HST WI

Issue 2-2-4: UE processing assumption for the FFT window
Candidate options:
· Option 1 (Huawei, Ericsson, QC):
· Consider single FFT window as baseline assumption for FR2 HST demodulation requirements definition.
· Only consider the scenario that the timing difference different TRPs is within one CP 
Recommendations for 2nd round:
[Mod]: 3 companies are ok with single FFT window as assumption with considering timing different within CP, meanwhile, one company prefer to revisit Ds/Dmin to ensure the received time difference is within a CP.2 companies think independent FFT for each panel without limitation of timing different within CP  
· Number of FFT window
· Option 1 (Huawei, Ericsson, QC): single FFT window as baseline assumption for FR2 HST demodulation requirements definition for two panels
· Option 2 (Nokia, Samsung): independent FFT window for each panel 
· FFS on only consider the scenario that timing difference different TRPs is within one CP
· Option 1 (Huawei, Ericsson, QC): only consider the scenario that timing difference different TRPs is within one CP
· Option 1a(Ericsson): revisit Ds/Dmin to ensure the received time difference is within a CP, if necessary
· Option 2 (Nokia, Samsung):  Consider the scenario that timing difference different TRPs is large than one CP

Issue 2-2-5: UE receiver assumption 
Candidate options:
· Option 1 (Intel): Adopt the receiver assumption agreed in FR2 multi-Rx DL reception WI, i.e, UE processing with 2x2 per TRP per Rx branch, for DL demodulation performance study of FR2 HST simultaneous multi-panel reception
· Option 2 
· Option 2a (Nokia): UE joint processing with 4x4
· Option 2b (Huawei. Ericsson, Nokia, QC, Intel): UE processing with 2x2 per RRH
Tentative agreements:
[Mod]: 5 company agree to assume UE is processing with 2x2 per RRH, one company thinks it can be revisited with 4x4 if the inter-TRP interference is expected to be high, this issue have been mentioned in topic 1
· Assuming UE processing with 2x2 per TRP as baseline

Issue 2-2-6: Transmission schemes
Candidate options:
· Option 1 (Intel): 
· Consider both sDCI with SDM and mDCI with full-overlapping resource based mTRP schemes, and prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception.
· Option 2 (Huawei)
· Only consider multi-DCI based multi-TRP with fully-overlapping scheduling.
· Option 3 (Nokia):
· In the case when CPE is equipped with independent Rx chains per panel, mDCI based
· In the case when simultaneous PDSCH transmissions are dependent on each other, sDCI based
· RAN4 to discuss the feasibility of sDCI in HST-FR2.
· RAN4 to focus on mDCI in HST-FR2 and to discuss whether to consider mDCI with full overlapping or mDCI with non-overlapping.
· Option 4 (Ericsson): 
· For HST FR2 simultaneous multi-Rx reception, RAN4 focus on HST-DPS/HST-SFN transmission schemes.
· Option 5 (Samsung): 
· Both Single-DCI and multi-DCI transmission schemes can be introduced in Rel-18 FR2 HST with simultaneous multi-panel reception demodulation requirement.
Recommendations for 2nd round:
[Mod]: 5 companies agree to only consider multi-DCI with fully-overlapping scheduling, one company prefers to introduce both sDCI and mDCI , Meanwhile, given the assumption with no/small inter-TRP interference, multi-DCI with fully-overlapping scheduling can achieve more gain
· Transmission schemes
· Prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception (Huawei, Ericsson, Nokia, Samsung, Intel)
· FFS on sDCI
· Option 1 (QC, Intel): both sDCI and mDCI
· Option 2 (Huawei, Ericsson, Nokia, Samsung): mDCI only

Issue 2-2-7: Test parameters  
Candidate options:
· Option 1 (Ericsson): For HST-SFN Schema A, RAN4 use the following parameter as a starting point:
· FR2-1 only (Up to 30GHz according to the WID) 
· Ds=290m, Dmin=150m, v=350km/h, fd=9722Hz. 
· Two TRxP has same coverage area.
· Carrier frequency: 30GHz. 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: DDDSU
· MCS 13 (16 QAM, 0.48), Rank 2
· Option 2 (Samsung)
· The following transmission schemes can be used as starting point
· Single DCI with SDM: 1+1, FFS on 2+2 
· Multi DCI with fully over lapping:  1+1 as layer combination, FFS on 2+2 
· Multi DCI with non-over lapping: 2+2 as layer combination 
· Apply the following MCS, and BW for simulation assumption for multi-panel Rx in FR2 HST scenario as starting point
· MCS 17 
· BW 200MHz
Recommendations for 2nd round:
· Carrier frequency: 30GHz. 
· CBW/SCS: 200MHz/120kHz
· TDD pattern: FR2.120-1 (DDDSU)
· MCS: MCS 17 as baseline
· Other parameters such as number of HARQ process, K1 values can be reused from Rel-17 FR2 HST
· Rank 
· Option 1 (Ericsson): 1+1 as layer combination with fully over lapping
· Option 2 (Nokia): 1+1 as layer combination, FFS on 2+2, with fully over lapping
· Option 3 (Samsung): 2+2 as layer combination with fully over lapping


	Sub-topic#2-3
Simultaneous multi-Rx reception requirement t with CA
	Issue 2-3-1: Whether to introduce the PDSCH CA requirement with FR2 HST UE capable of multi-panel (multi-Rx) operation with multi-panel operation enabled in Rel-18
Tentative agreements:
[Mod]: 3 companies prefer to focus on SC requirement firstly, PDSCH CA requirement with low priority before finished simultaneous multi-Rx reception requirement with single carrier, One company prefer to only focus on SC requirement in Rel-18
Based on latest agreement from RRM core requirement as 
· Agreement 
· Do not define RRM requirements for CA for PC6 UEs capable of multi-panel (multi-Rx chain) operation with multi-panel operation enabled in Rel-18.

Based on that, Moderator suggest to no requirement for simultaneous multi-Rx reception requirement with CA in Rel-18
· Do not define PDSCH CA demodulation requirement for FR2 HST PC6 UE capable of multi-panel (Multi Rx-Chain) operation with multi-Rx simultaneous reception enabled in Rel-18  




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”.

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”.

Topic #3: BS demoduation requirement for open space scenario  
Main technical topic overview. The structure can be done based on sub-agenda basis. 

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304259
	Intel
	Proposal 6:	Only UE PDSCH demodulation requirements are studied in this WI. And BS demodulation requirements are out of the scope.

	R4-2304277
	Nokia
	Proposal 1: No new or modified PRACH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
Proposal 2: No new or modified UL transmit timing requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
Observation 1: As such, the performance requirements for HST FR2 as agreed in Rel-17 for BS Demodulation will not be impacted by the introduction of Intra-band CA.
Observation 2: Introduction of simultaneous multi-panel reception in Rel-18 might bring some new deployments that were not considered in Rel-17 (e.g., bi-directional Scenario-A). However, current HST FR2 propagation conditions already capture the most essential effects, and no meaningful difference in PUSCH performance is expected.
Proposal 3: No new or modified PUSCH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.

	R4-2305183
	Ericsson
	Observation 1: RAN4 has already defined the BS demodulation requirements assuming the train roof mounted UE assuming 350km/h with carrier frequency 30GHz. 

	R4-23005485
	Huawei, HiSilcon
	Proposal 1: Do not define BS demodulation requirements for intra-band CA and simultaneous multi-panel reception scenario.

	R4-23005538
	Samsung
	Proposal 1: No BS demodulation requirement impact for HST CA scenario in the open scenario
Proposal 2: No BS demodulation requirement impact for HST with simultaneous multi-panel DL reception



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· Sub-topic 3-1 BS demodulation requirements
· Issue 3-1-1: Whether to define BS demodulation requirements in open space scenario in Rel-18 NR_HST_FR2_enh WI

Sub-topic 3-1: BS demodualtion requirements
Sub-topic description:
Open issues and candidate options before meeting:

Issue 3-1-1: Whether to define BS demodulation requirements in open space scenario in Rel-18 NR_HST_FR2_enh WI
· Observations
· Option 1 (Ericsson): RAN4 has already defined the BS demodulation requirements assuming the train roof mounted UE assuming 350km/h with carrier frequency 30GHz.
· Option 2 (Nokia):
· As such, the performance requirements for HST FR2 as agreed in Rel-17 for BS Demodulation will not be impacted by the introduction of Intra-band CA.
· Introduction of simultaneous multi-panel reception in Rel-18 might bring some new deployments that were not considered in Rel-17 (e.g., bi-directional Scenario-A). However, current HST FR2 propagation conditions already capture the most essential effects, and no meaningful difference in PUSCH performance is expected.
· Proposals
· Option 1(Nokia)
· No new or modified PRACH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
· No new or modified UL transmit timing requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
· No new or modified PUSCH requirements for high speed train need to be introduced in Rel-18 NR_HST_FR2_enh WI.
· Option 2(Samsung, Nokia, Ericsson, Intel, Huawei)
· No BS demodulation requirement impact for HST CA scenario in the open scenario
· No BS demodulation requirement impact for HST with simultaneous multi-panel DL reception
· Option 3 (Intel)
· Only UE PDSCH demodulation requirements are studied in this WI. And BS demodulation requirements are out of the scope.
· Recommended WF
· No new or modified PRACH requirements need to be introduced in Rel-18 NR_HST_FR2_enh W for open space scenario 
· No new or modified UL transmit timing requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario
· No new or modified PUSCH requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario
· No BS demodulation requirements for intra-band CA and simultaneous multi-panel reception scenario 

Companies views’ collection for 1st round 
Open issues 

Example 2
Issue 3-1-1 
	Company
	Comments

	Huawei
	Agree with the recommended WF.

	Ericsson
	We support the recommended WF. 

	Nokia
	The proposed WF is fine for us.

	Samsung
	We support the recommended WF
To be clear for the last bullet, it can be updated as “No BS demodulation requirements need to be introduced for intra-band CA and simultaneous multi-panel reception scenario for open space scenario”


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	




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

	Sub-topic#3-1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 3-1-1: Whether to define BS demodulation requirements in open space scenario in Rel-18 NR_HST_FR2_enh WI
 
Tentative agreements: 
[Mod]: supported by companies (Huawei, Ericsson, Nokia, Samsung, )
· No new or modified PRACH requirements need to be introduced in Rel-18 NR_HST_FR2_enh W for open space scenario
· No new or modified UL transmit timing requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario
· No new or modified PUSCH requirements need to be introduced in Rel-18 NR_HST_FR2_enh WI for open space scenario
· No BS demodulation requirements need to be introduced for intra-band CA and simultaneous multi-panel reception scenario for open space scenario 



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”.


Topic #4: Demodulation requirements for tunnel scenario   
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304260
	Intel
	Observation 1: Up to network implementation, RRH serving beam direction can be adjusted according to FR2 HST UE moving direction to tackle the observed mobility issue.
Observation 2:an RRH can be deployed outside of the tunnel and close to the tunnel entrance/exit to enable smooth beam switch between RRHs in and outside of the tunnel to enhance the network coverage at the entrance/exit of the tunnel.
Proposal 1: Both uni- and bi-directional deployment scenarios are considered for FR2 HST-DPS performance requirement evaluation in tunnel channel. For uni-directional deployment, FR2 HST UE moves in the same direction as the RRH serving beam direction.
Proposal 2: Reuse the channel model in RAN4 spec 38.101-4 and 38.104, i.e., single path with LOS propagation, for performance requirements study of FR2 HST-DPS in tunnel deployment. FFS: consider multipath fading channel, i.e, Option-2 for demodulation performance study.
Proposal 3: Reuse the evaluation parameters related to physical channel settings and throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.

	R4-2305183
	Ericsson
	Observation 1: RAN4 has already defined the BS demodulation requirements assuming the train roof mounted UE assuming 350km/h with carrier frequency 30GHz. 
Observation 2: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario.
Proposal: RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario in FR2 if the RRM core part decide to define RRM core requirements dedicated for the tunnel deployment scenario.

	R4-2305184
	Ericsson
	Observation 1: For the tunnel deployment scenario, RRM core part assumes the single-panel reception UE and DPS transmission scheme but has not concluded the feasibility of uni- and bi-directional deployment scenario.
Observation 2: RRM core part assumes the tunnel channel model has LOS component only, but has not concluded it has only single LOS component (like HST-DPS-FR2-UNI-A) or consists of two LOS components.
Observation 3: RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario. 
Proposal: RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario. 

	R4-2305483
	Huawei, HiSilcon
	Proposal 1: Use Uni-directional deployment for tunnel scenario for HST FR2.
Proposal 2: Focus on the more typical scenario, that is when UE is fully in the tunnel.
Proposal 3: When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
Proposal 4: Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.

	R4-23005485
	Huawei, HiSilcon
	Proposal 2: If finally tunnel scenario is introduced with new channel model defined, then new demodulation requirements for tunnel scenario should be defined. Only single carrier should be considered.

	R4-2305540
	Samsung
	Proposal 1: Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario. FFS on Uni-directional or Bi-directional RRH deployment. 
Proposal 2: Introduce BS demodulation requirements for tunnel scenario 




Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
List of open issues
· Sub-topic 4-1 Test scope for tunnel deployment scenario
· Issue 4-1-1: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
· Issue 4-1-2: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
· Issue 4-1-3: Simulation Assumption for requirement definition

Sub-topic 4-1 Test Scope
Sub-topic description:
Open issues and candidate options before meeting:
Issue 4-1-1: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
· Observations
· Option 1 (Ericsson): 
· RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario.
· Proposals
· Option 1 (Ericsson)
· RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario in FR2 if the RRM core part decide to define RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Samsung)
· Introduce BS demodulation requirements for tunnel scenario
· Recommended WF
· TBA

[bookmark: _Hlk132297625]Issue 4-1-2: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
· Observations
· Option 1 (Ericsson): 
· RRM core part is still discussing whether to define RRM core requirements dedicated for the tunnel deployment scenario.
· Proposals
· Option 1 (Ericsson)
· RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Huawei)
· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.
· Option 3 (Samsung)
· Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario, FFS on Uni-directional or Bi-directional RRH deployment.
· Recommended WF
· TBA

Issue 4-1-3: Simulation Assumption for requirement definition
· Proposals
· Option 1 (Intel)
· Reuse the evaluation parameters related to physical channel settings and throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Example 2
Issue 4-1-1 
	Company
	Comments

	Huawei
	We think BS demodulation requirements for tunnel deployment scenario can be defined only if multi-path fading propagation condition is considered, otherwise there is no needed to introduce new requirements since there is already requirements for Scenario A.

	Ericsson
	We prefer Option 1. 
In general, RAN4 does not define the performance requirements without the core requirements. But if companies want to define BS (PUSCH only?) demodulation requirements for tunnel deployment scenario, we are fine to evaluate the BS demodulation requirements assuming the channel model.
We propose to check whether we observe the significant performance difference from the existing FR2 HST requirements. If no performance difference is observed, we don’t see the point to define new requirements.  

	Nokia
	We also agree that only if new channel model (e.g., multi-tap) is agreed, then studies on new BS demod requirements are needed in the tunnel

	Samsung
	In our understanding, whether to define demodulation requirements, is pending on whether there is different processing and new scenario, in stead of the performance difference with existing FR2 HST requirement 
From baseband processing, it is true it should be similar as open space. From deployment scenario aspect, tunnel scenario is different with open space scenario, the RRH deployment parameters is different with open space scenario, which will result in different channel model. In that sense, we think it is needed to introduce the demodulation requirements for tunnel scenario. Similar as FR1 HST, both open space and tunnel scenario requirements are included, although the performance is similar. 
Regarding which deployments, either uni-directional or bi-directional, it can be discussed separately


 Issue 4-1-2 
	Company
	Comments

	Huawei
	Option 2. Different from the open space scenario, there is more reflection and refraction in tunnel deployment, which it is more obvious in FR2 comparing to FR1. For the tunnel scenario comparing to Rel-17 Scenario A, we can observe that there is LOS propagation condition same as Rel-17 Scenario A at most of time when UE is little far away from the RRH, the Rel-17 Scenario A requirements can be reused, we don’t think it is needed to define new channel model and new demodulation requirements for this scenario. From our understanding, only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered. We are open to further discuss the detailed multi-path components.

	Ericsson
	We prefer Option 1. 
In general, RAN4 does not define the performance requirements without the core requirements. But if companies want to define PDSCH demodulation requirements for tunnel deployment scenario, we are fine to evaluate the PDSCH demodulation requirements assuming the channel model
We propose to check whether we observe the significant performance difference from the existing FR2 HST requirements. If no performance difference is observed, we don’t see the point to define new requirements.  

	Nokia
	We have a similar view as in the previous Issue. Need to agree on the channel mode first.
Additionally, we need to take into account the outcomes of RRM discussion on the supported deployments (uni-directions same/opposite and/or bi-directional).

	QC
	For the tunnel deployment options presented so far, we don’t see the necessity of demodulation requirements dedicated to the tunnel deployment. See issues in Section 1.

	Samsung
	In our understanding, whether to define demodulation requirements, is pending on whether there is different processing and new scenario, instead of the performance difference with existing FR2 HST requirement 
From baseband processing, it is true it should be similar as open space. From deployment scenario aspect, tunnel scenario is different with open space scenario, the RRH deployment parameters is different with open space scenario, which will result in different channel model. In that sense, we think it is needed to introduce the demodulation requirements for tunnel scenario. 
Regarding which deployments, either uni-directional or bi-directional, it can be discussed separately



Issue 4-1-3 
	Company
	Comments

	XXX
	

	Ericsson
	For the channel model, wait for the conclusion in Sub-topic 1-2. For simulation assumption we are ok to reuse Rel-17 HST FR2 requirements for both PDSCH and PUSCH. 

	Nokia
	OK with option 1 in respect of evaluation parameters and requirements, i.e., the same metric can be used for tunnel deployment as for the open space (e.g., SINR at 70% of max TPut)
Channel setting is not very clear, is it channel model? Due to tunnel deployment, beam switching point may be different compared to open-space deployment, and thus may need to be adjusted if new UE/BS demod requirements would be agreed to be defined. 

	Samsung
	In general, we are ok to reuse the test parameters from Rel-17 HST FR2, while for the Ds_offest in Uni-directional, we are open to further discuss pending on the issue of 1-2-3



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#4-1
Test Scope of demodulation requirements of tunnel scenario 
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 4-1-1: Whether to define BS demodulation requirements for tunnel deployment scenario in FR2 HST
[Mod]: 2 companies think BS requirements can be defined only if new channel model introduced with multi-path fading propagation. 1 company prefer to discuss whether to define BS demodulation requirements if RRM core part decide to define RRM core requirements dedicated for tunnel deployment scenario 

Candidate options:
· Option 1 (Ericsson):  RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario in FR2 if the RRM core part decide to define RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Huawei, Nokia): BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced 
· Option 3 (Samsung): Introduce BS demodulation requirements for tunnel scenario

Recommendations for 2nd round:
· Option 1 (Ericsson):  RAN4 discuss whether to define BS demodulation requirements for the tunnel deployment scenario in FR2 if the RRM core part decide to define RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Huawei, Nokia): BS demodulation requirements can be defined only if new channel model with multi-path propagation introduced 
· Option 3 (Samsung): Introduce BS demodulation requirements for tunnel scenario

Issue 4-1-2: Whether to define UE demodulation requirements for tunnel deployment scenario in FR2 HST
[Mod]: 2 companies think UE requirements can be defined only if new channel model introduced with multi-path fading propagation. 1 company prefer to discuss whether to define UE demodulation requirements if RRM core part decide to define RRM core requirements dedicated for tunnel deployment scenario 
Candidate options:
· Option 1 (Ericsson):  RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Huawei, Nokia): UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced,
· Option 2a (Huawei)
· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.
· Option 3 (Samsung): Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario, FFS on Uni-directional or Bi-directional RRH deployment.
Recommendations for 2nd round:
· Option 1 (Ericsson):  RAN4 wait for RRM core part conclusion whether to define the RRM core requirements dedicated for the tunnel deployment scenario.
· Option 2 (Huawei, Nokia): UE demodulation requirements can be defined only if new channel model with multi-path propagation introduced,
· Option 2a (Huawei)
· When UE is little far away from the RRH, no new channel model and new demodulation requirements needed.
· Only when UE is around the RRH, new demodulation requirements with multi-path fading model can be considered.
· Option 3 (Samsung): Introduce the UE demodulation requirements with DPS transmission scheme with 1a and 1b for tunnel scenario, FFS on Uni-directional or Bi-directional RRH deployment.


Issue 4-1-3: Simulation Assumption for requirement definition
[Mod]: 3 companies think simulation assumption can be used from Rel-17 HST FR2 requirement., except for channel mode. Moderator suggest to discuss the channel model for requirement firstly.
Candidate options:
· Option 1 (Intel, Nokia, Samsung):
· Reuse the evaluation parameters related to physical channel settings and throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.
Recommendations for 2nd round:
· Reuse the evaluation parameters related throughput performance requirements defined for FR2 HST-DPS in open space scenario for the tunnel deployment if different values cannot be justified.
· FFS on channel model used




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”.

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
	New Tdoc number
	Title
	Source
	Comments

	
	WF on demodulation requirements for Rel-18 FR2 HST
	Samsung
	

	
	Simulation assumption for PDSCH requirement with CA
	Ericsson
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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