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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
In RAN Plenary #89-e, the RAN4-led work item of NR support for high speed train (HST) scenario in FR2 has been approved [RP-202118] (which has been further revised to [RP-210800] with editorial revisions and updates on time schedule).
Based on approved WF [R4-2105491], the following agreement and conclusion were made on UE RF core requirement for FR2 HST UE: 
	· WF1: UE RF requirement framework
· Further discuss on RF requirement framework for FR2 HST UE: 
· FFS multiple RF requirement sets based on different scenarios or different implementations
· WF2: Minimum Peak EIRP
· Antenna elements per panel
· Baseline for requirement derivation: 4x4 with two polarization, TRP max = 23dBm
· Other options are not precluded. 
· Minimum peak EIRP derivation
· Option 1: Deciding EIRP based on number of antenna element following PC5 discussion:
· 4x4 antenna elements per panel with 30.X dBm min peak EIRP 
· Other antenna elements configurations are FFS 
· Option 2: adopt 30.x dBm min peak EIRP as agreed for PC5 
· 8 antenna elements per panel or 16 antenna elements per panel is assumed 
· Option 3: From UE implementation perspective, companies are encouraged to provide technical input based on the below table to derive minimum peak EIRP
	Parameter
	Unit
	Freq. range
24.25-29.5 GHz

	P_out per element
	dBm
	TBD

	# of antennas in array
	
	TBD

	Total conducted power per polarization
	dBm
	TBD

	Avg. antenna element gain
	dBi
	TBD

	Antenna roll-off loss vs frequency
	dB
	TBD

	Realized antenna array gain
	dBi
	TBD

	Polarization gain
	dB
	TBD

	Mismatch and transmission line loss including load pull
	dB
	TBD

	Beam forming loss (phase shifter and amplitude error)
	dB
	TBD

	Finite beam table
	dB
	TBD

	Beam forming loss (one beam table fits all)
	dB
	TBD

	Form-factor integration losses
	dB
	TBD

	Total implementation loss (worst-case)
	dB
	TBD

	Peak EIRP (Minimum)
	dBm
	TBD

	TRP (to be compared with TRP limit)
	dBm
	TBD


· WF3: Spherical coverage requirement
· For spherical coverage requirement, FFS
· The x%-tile point in EIRP CDF: 
· # of panels, # of beams in beambook and x%-tile point need to consider how much spherical coverage is needed, based on deployment scenario analysis. 
· FFS different x%-tile point needed for different scenarios. 
· FFS detailed requirement for minimum EIRP value at x%-tile. 
· WF4: Beam correspondence: 
· Beam Correspondence requirement for FR2 HST UE: 
· For Rel-15 Beam Correspondence: 
· Option 1 (Samsung/Qualcomm/Ericsson/ZTE/Nokia): BC bit-0 UE is not allowed, i.e., UE shall meeting the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.
· Option 2 (Huawei): No need to mandate FR2 HST UE support BC bit-1. 
· For Rel-16 Beam Correspondence: 
· FFS the necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16
· FFS the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16



In this email thread, the following agenda items will be discussed: 
· 9.8.1	General
· 9.8.3	UE RF core requirements
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
It is suggested to have the following target of 1st and 2nd round email discussion: 
· 1st round: Further discussion on the updated TR and UE RF requirements. 
· 2nd round: Based on results from 1st round, achieve agreements as much as possible for UE RF requirements, as the basis for future discussion. 

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

	R4-2111282
	Nokia, Nokia Shanghai Bell
	TR for FR2 HST

	R4-2110533
<Moved to Email Thread 328 to discuss with other papers on deployment scenarios>
	Huawei, HiSilicon
	Discussion on general issues for NR FR2 HST deployment scenario



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
N/A. Only 1 TP to TR in this section, companies’ views are collected in below Section 1.3 directly. 
Companies views’ collection for 1st round 
Open issues 
N/A. Only 1 TP to TR in this section, companies’ views are collected in below Section 1.3.2 directly. 

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

	R4-2111282 
(General TP to TR 38.854)
	Ericsson:
General comments:
The usage of CPE as a naming of UE is questionable, we prefer to change it to “HST FR2 UE” or simply “UE”. And have the same naming convention in the whole TR
The TR should contain more input from e.g. simulations and not merely copy from Way Forwards
It would be good with a work split on some sort for TR update.

Editorial comments: 
In clause 5.2.1 the figure number is changed to 7 it should be changed to 5.2.1-1
In general, the figure/table numbering is not mapped to the clauses they appear in, some new added figures are not numbered same goes with some added tables.
The downscaling of scenarios could be captured in text i.e. original numbers of scenarios found in table 5.1.1-1 was downscaled to the two scenarios in clauses 5.2.1 and 5.2.2.

Not agreeable at this stage


	
	Samsung: 
TP (R4-2105025) which is endorsed in last meeting is not captured in this updated TR. 
For deployment scenario part of input, we suggest to change the structure to a more open one for encouraging companies to provide input, e.g., 
         - X.X Scenario-A, Uni-directional Deployment: 
                     X.X.X Company-A
                               X.X.X.X Simulation-based analysis for beam coverage performance
                                  Note: based on the agreed assumption and also selected parameters from companies. 
                               X.X.X.X Other analysis
                                X.X.X.X Conclusion
                     X.X.X Company-B
                                 ….
 

	
	



Summary for 1st round 
Open issues 
N/A. Only 1 TP to TR in this section, companies’ views are collected in below Section 1.3 directly. 


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

	R4-2111282 
(General TP to TR 38.854)
	Based on 1st round comment, the TP needs revision.



Discussion on 2nd round (if applicable)


Topic #2: UE RF Requirements for FR2 HST
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109570
	Qualcomm, Inc.
	Proposal 1: FR2 HST UE has to support at least 15.2dB SNR and 5.1 bits per RE spectrum efficiency with RMa LOS pathloss model.
Proposal 2: Set EIRP = 31.2dBm for FR2 HST UE.
Observation 1: Large UE beam switch/measurement delay significantly degrades UE performance under FR2 HST scenario.
Observation 2: Bit-0 UE is not applicable to at least Dmin = 150m bi-directional model due to frequent beam switching.
Proposal 3: Consider only bit-1 UE in FR2 HST.
Proposal 4: The RRH beam with largest angle to boresight direction is at 40 degree on azimuthal plane.
Proposal 5: Based on the UE beam pattern analysis with the agreed antenna configuration starting point, spherical coverage on azimuthal plane should consider range within 64 degrees on RRH direction in one side, regardless of Dmin.
Proposal 6: For the agreed FR2 HST scenarios, azimuth angle range = [-64 64] and polar angle range = [30,90] are enough to cover the possible RRH directions from UE perspective.
Proposal 7: UE is considered to consist of 2 back to back panels.
Proposal 8: The spherical coverage requirement shall be 30% with 2 back to back panels.

	R4-2110236
	Samsung
	<Observations from FR2 HST Deployment Study>
Observation-1: For FR2 HST UE, two panels are equipped to point forward and backward along the track.
Observation-2: Only DPS transmission mode considered for FR2 HST.
Observation-3: For UE operating in uni-directional RRH deployment (at least for Scenario-A), UE shall be equipped with 2 panels and 1 beam per panel to support both directions (i.e., forward and backward) to guarantee UE’s flexible operation, either moving towards or away from serving beam.
Observation-4: For UE operating in bi-directional RRH deployment, it is still not yet clear how many beam(s) per UE panel is needed.
Proposal-1: For FR2 HST UE RF requirement, it shall be assumed that two panels are equipped to point forward and backward along the track, while how many beams per panel is FFS depending on deployment scenario analysis.
<UE RF Requirement Framework>
Proposal-2: RAN4 need to study whether or not different UE behaviors and RF requirements are expected if NW signaling is introduced to indicate uni-/bi-directional RRH deployment to assist UE.
<Frequency Bands>
Observation-6: RF requirement for FR2 HST UE should be specified for the target applicable frequency up to 30GHz, including candidate frequency bands of n261, n257 and n258.
<Minimum Peak EIRP Requirement>
Observation-7: Based on deployment scenario analysis, 4x4 antenna elements per panel with two polarization are able to achieve a good tradeoff between (1) achievable antenna array gain and (2) complexity of beam management (and accordingly mobility performance). 
Observation-8: In FR2 PC5 UE requirement discussion, minimum peak EIRP requirement 30.x dBm is achieved without common understanding on the number of antenna elements (either 8 or 16 elements). 
Proposal-3: For FR2 HST UE, RAN4 adopt 30.x dBm minimum peak EIRP requirement similar to PC5. 
<Spherical Coverage Requirement>
Observation-9: Provided few number of beams needed for FR2 HST, the expected overall coverage would be very limited. 
Proposal-4: For spherical coverage requirement, RAN4 shall consider: 
- The necessity of specifying spherical coverage requirement if UE’s beam number is very limited. 
- If spherical coverage is needed, the x%-tile point in EIRP CDF for FR2 HST UE’s spherical coverage requirement by considering following candidate configuration: 
o Two panels, 1 beam per panel;
o Two panels, 2 beams per panel;
o Other options if identified by deployment scenario analysis.

	R4-2111128
	Ericsson
	Observation 1: Single beam for UE seems feasible for both scenario A, two beams for scenario B could be considered.
Observation 2: The need for spherical coverage on the UE is limited
Observation 3: Bi-directional deployment is not suitable from a beam coverage point of view.
Proposal 1: Agree to have on UE beam for scenario A and 1-2 beams for scenario B
Proposal 2: UE requirement for spherical coverage shall be limited.
Proposal 3: Increase maximum output power for train mounted HST FR2 UEs.
Proposal 4: Continue with only uni-directional deployment in the work item, scale down the bi-directional deployment but possibly leave it for further HST FR2 investigations in later releases.
Observation 4: If the proposals 1-3 in this paper are agreed upon RAN4 should define a new PC class for HST FR2 UEs.

	R4-2111387
	Huawei, HiSilicon
	Tdoc not submitted. 

	R4-2110237
	Samsung
	Observation-1: Even with 8 SRS resources for beam management is configured, it is limited benefit expected for UL beam sweeping based BC over UE autonomous BC. 
Proposal-1: For FR2 HST UE (roof-mounted UE type), beamCorrespondenceWithoutUL-BeamSweeping shall be mandatorily supported. 
Observation-2: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-2: In Rel-17 FR2 HST WI, RAN4 need to discuss the benefits from UE’s support the Rel-16 optional feature beamCorrespondenceSSB-based-r16.

	R4-2111008
	Nokia, Nokia Shanghai Bell
	Observation 1: The uplink beam sweeping is not suitable to HST operation due to the impacts to network performance.
Observation 2: The beam correspondence tolerance requirement was intended for early adopted handheld devices without high mobility and standalone operation.
Observation 3: The network deployment for HST and specific design for rooftop mounted antenna can provide stable signal strength level so that side conditions for beam correspondence is maintained to help the UE beam correspondence.
Proposal 1: bit-0 (BC tolerance requirement) shall not be allowed for HST devices.
Proposal 2: beamCorrespondenceSSB-based-r16 shall be supported by FR2 HST UE.

	R4-2111146
	Ericsson
	Observation 1: In a HST deployment scenario there is a need for UEs to support BC without sweeping.
Proposal 1: Beam correspondence requirements for HST FR2 UE’s are needed and shall be without UL beam sweeping.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 UE RF requirement framework 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: UE RF requirement framework
· [Moderator] In RAN4 discussion, it is suggested that RAN4 need to discuss how one UE type (i.e., existing power class or new power class) can have different set of RF requirements, each of which could be applicable under certain deployment scenario, e.g., uni-directional or bi-directional RRH deployment.
· [Moderator] This topic is coupled with whether or not NW flag signalling (to indicate uni- and bi-directional) is introduced in RRM session. 
· Proposals
· Proposal 1 (Samsung): RAN4 need to study whether or not different UE behaviors and RF requirements are expected if NW signaling is introduced to indicate uni-/bi-directional RRH deployment to assist UE.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 2-2 Power Class and Minimum Peak EIRP
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Minimum Peak EIRP
· [Moderator] In last meeting, the methodology to define minimum peak EIRP and detailed requirement are discussed. In this meeting, companies continue the discussion. 
· [Moderator] Generally speaking, there are two aspects to consider minimum peak EIRP requirement: (1) required TX power derived from deployment scenario analysis; (2) achievable performance based on possible UE implementation. In this meeting, companies provide insights from both aspects as below: 
· Proposals
· Proposal 1 (Qualcomm): FR2 HST UE has to support at least 15.2dB SNR and 5.1 bits per RE spectrum efficiency with RMa LOS pathloss model.
· Proposal 2 (Qualcomm): Set EIRP = 31.2dBm for FR2 HST UE.
· Observation 1(Samsung): Based on deployment scenario analysis, 4x4 antenna elements per panel with two polarization are able to achieve a good tradeoff between (1) achievable antenna array gain and (2) complexity of beam management (and accordingly mobility performance).
· Proposal 2 (Samsung): For FR2 HST UE, RAN4 adopt 30.x dBm minimum peak EIRP requirement similar to PC5. 
· Proposal 3 (Ericsson): Increase maximum output power for train mounted HST FR2 UEs.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-2-2: New Power Class
· [Moderator] It is still open topic of either defining a new power class for FR2 HST UE or reuse other PC but add some FR2 HST UE-specific requirement. 
· Proposals
· Proposal 1 (Ericsson): If the proposals 1-3 in R4-2111128 are agreed upon RAN4 should define a new PC class for HST FR2 UEs.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 2-3 Spherical Coverage 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Spherical coverage requirement
· [Moderator] The spherical coverage requirement (x%-tile point and required EIRP metric) needs FFS. As agreed in last meeting, it is agreed that “# of panels, # of beams in beambook and x%-tile point need to consider how much spherical coverage is needed, based on deployment scenario analysis.”
· Proposals
· Proposal 1 (Qualcomm): The spherical coverage requirement shall be 30% with 2 back to back panels
· Based on the UE beam pattern analysis with the agreed antenna configuration starting point, spherical coverage on azimuthal plane should consider range within 64 degrees on one RRH direction in one side, regardless of Dmin.
· For the agreed FR2 HST scenarios, azimuth angle range = [-64 64] and polar angle range = [30,90] are enough to cover the possible RRH directions from UE perspective
· UE is considered to consist of 2 back to back panels.
· Proposal 2 (Samsung): For spherical coverage requirement, RAN4 shall consider: 
· The necessity of specifying spherical coverage requirement if UE’s beam number is very limited. 
· If spherical coverage is needed, the x%-tile point in EIRP CDF for FR2 HST UE’s spherical coverage requirement by considering following candidate configuration: 
· Two panels, 1 beam per panel;
· Two panels, 2 beams per panel;
· Other options if identified by deployment scenario analysis.
· Proposal 3 (Ericsson): UE requirement for spherical coverage shall be limited.
· Agree to have on UE beam for scenario A and 1-2 beams for scenario B
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 2-4 Beam Correspondence for FR2 HST UE
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: FR2 HST UE shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping? 
· [Moderator] In last RAN4 meeting, several companies proposed that for FR2 HST UE (roof-mounted UE type), beamCorrespondenceWithoutUL-BeamSweeping shall be mandatorily supported. In this meeting, companies continue the discussion. 
· Proposals
· Option 1 (Samsung, Ericsson, Nokia, Qualcomm): FR2 HST UE (roof-mounted UE type) shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping.
· Recommended WF
· Agree Option-1.

Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
· [Moderator] In last meeting, it is agreed to FFS the necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16. Specifically, the issue should be further divided into: 
· Question-(a): Whether or not UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16: If not, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE. 
· Question-(b): If yes to Question-(a), whether or not FR2 HST UE shall mandatorily support Rel-16 optional feature beamCorrespondenceSSB-based-r16. 
· Proposals
· Related to Question-(a): 
· Proposal 1 (Samsung): RAN4 need to discuss the benefits from FR2 HST UE’s support the Rel-16 optional feature beamCorrespondenceSSB-based-r16. 
· Related to Question-(b): 
· Proposal 2 (Nokia): beamCorrespondenceSSB-based-r16 shall be supported by FR2 HST UE.
· Recommended WF
· Companies’ views are further collected in 1st round discussion, especially to response the above question-(a) and (b).

Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
· [Moderator] In last meeting, it is agreed to FFS the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16. Different from Issue 2-4-2 for beamCorrespondenceSSB-based-r16, no company should confirmation on the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 yet. So the following question-(a) is needed to be discussed firstly: 
· Question-(a): Whether or not UE need to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16: If not, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE. 
· Proposals
· Observation 1 (Samsung): There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
· Recommended WF
· Companies’ views are further collected in 1st round discussion, especially to response the above question-(a).

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
Issue 2-1-1: UE RF requirement framework
	Company
	Comments

	Ericsson
	RAN4 could scale down and prioritize uni-directional deployment, at least as a first stage, and evaluate if any signaling is needed if/when bi-directional is added. Dependent on deployment scenario discussion in corresponding thread.

	QC
	Signaling depends on whether the requirements are different.

	Samsung
	Depending on whether or not different UE RF requirement is applicable for different scenarios. This topic is coupled with whether or not NW flag signalling (to indicate uni- and bi-directional) is introduced in RRM session, but we propose this issue because if we have different RF requirements for either (1) uni- vs. bi-directional deployment or (2) HST vs. normal deployment scenario, then we need to introduce the applicability which is not exist for existing power classes.

	Verizon
	Agree with Samsung view! 

	Huawei, HiSilicon
	1 power class with the same requirments package support both scenario.
Or 2 power classes with 1 or 2 different requirements within the package, may only support one scenario, or support both scenarios. 
Scaling down deployment is not decided by RF discussion.


 
Sub topic 2-2 
Issue 2-2-1: Minimum Peak EIRP
	Company
	Comments

	Ericsson
	The proposals from both Qualcomm and Samsung indicates that an EIRP of >30 dBm. If this leads to a new PC needs to be defined is also related to agreement on #of beams and the requirement needed for spherical coverage.

	QC
	The proposals are close to each other, we don’t see large difference.

	Samsung
	Considering the deployment scenario analysis, 4x4 antenna panel is possible implementation (which is also adopted by companies for PC5), and adopt similar minimum peak EIRP as PC5 should be straightforward. So we suggest to consider P2 as baseline to be agreed.  

	Intel
	[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK59]We agree with Proposal 2 as baseline – adopt 30.x dBm (similar to PC5)

	Huawei, HiSilicon
	We support adopt 30.x dBm (similar to PC5).


 
Issue 2-2-2: New Power Class
	Company
	Comments

	Ericsson
	See issue-2-2-1

	QC
	We can repurpose PC4 or add new power class, both are reasonable to us.

	Samsung
	Can be decided when spherical coverage and peak EIRP are clearer to the group. But of course we can refine the options in this meeting prepared for future discussion. 

	Verizon
	Once decision of both spherical coverage and peak EIRP is finalized, it will help RAN4 to make a decision for either reusing an existing or defining an new power class.  

	Intel
	Whether we need to define a new power class will depend on the min peak EIRP and spherical coverage requirements; it is better to decide after these are agreed



Sub-topic 2-3
Issue 2-3-1: Spherical coverage requirement
	Company
	Comments

	Ericsson
	Based on the input papers companies seems to be in favor of limiting spherical coverage reqs. See also issue 2-1-1.

	QC
	Based on contributions, most of the companies agree to have limited spherical coverage. Our analysis and results are based on deployment scenario feasibility, and do not restrict how many beams are needed. The number of beams should left to UE implementation.

	Nokia
	Simply using 30%-tile cdf does no guarantee the coverage of [-64 64] [30 90] since EIPR/EIS could perform better out of this coverage.
Is the EIRP/EIS coverage tested for the predetermined AoA corresponding to [-64 64][30 90]?
We are open for limited coverage but further discussion is needed how it is specified.

	Samsung
	Seems the group can agree on “The necessity of specifying spherical coverage requirement if UE’s beam number is very limited.”, but the method to derive the necessary spherical coverage is still not clear: 
- Some company consider the required angular range; 
- Some company use the number of beams UE needs to support which is derived from deployment scenario study, and then use this information to derive the spherical coverage. 
Need to discuss more on how the requirement should be defined. 

	Intel
	This needs further discussion and we need to keep in mind how spherical coverage is tested

	Huawei, HiSilicon
	Scenario A and B may need different spherical coverage requirement. Number of beam does not represent limited spherical coverage. 



Sub-topic 2-4
Issue 2-4-1: FR2 HST UE shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping?
	Company
	Comments

	Ericsson
	Support recommended WF

	QC
	Support recommended WF

	Nokia
	Support recommended WF

	Samsung
	Support recommended WF

	Verizon
	We support moderator WF

	Huawei, HiSilicon
	We can compromise. But we should say, not necessary to mandate this, compared to the train speed, SRS beam sweeping delay can be ignored that is enough for UE complete SRS sweeping in a limited spatial range. 



Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16?
	Company
	Comments

	Ericsson
	Supportive of Proposal 2 but also open for further study on benefits

	QC
	Support option 1, study the benefit first then decide whether to support it. 

	Nokia
	Open to further study, however, we think Rel-15 BC may not be good enough for HST.

	Samsung
	Question-(a): we see the benefits of UE’s support of Rel-16 optional feature
Question-(b): R16 feature beamCorrespondenceSSB-based-r16 shall be mandatorily supported needs FFS. 

	Verizon
	We support moderator WF

	Huawei, HiSilicon
	UE does not need to mandatory support SSB based BC. It depends on UE capability.



Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16?
	Company
	Comments

	QC
	We suggest keeping this open. Since beam dwelling time is small, CSI-RS probably can provide denser RS than SSB, might be beneficial in some cases, but study is needed.

	Nokia
	Open to further discuss.

	Samsung
	Okay to further discuss. 

	Verizon
	We agree with Qualcomm view!

	Huawei, HiSilicon
	This capability between R15 BC is the SNR side condition on SSB signal. For FR2 HST, could SSB power obviously lower than CSI-RS provided by gNB?

	Samsung
	To response Huawei’s comment, based on current deployment scenario study, RRH’s beam is also formed by 8x8 panel, i.e., fine beam for SSB. So to form a more sharper CSI-RS could be not that likely, and even so, additional CSI-RS based BM procedure is needed. 



CRs/TPs comments collection
N.A because no CRs/TPs submitted under Topic-2 related AIs. 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic# 2-1
	Issue 2-1-1: UE RF requirement framework
[Moderator] In RAN4 discussion, it is suggested that RAN4 need to discuss how one UE type (i.e., existing power class or new power class) can have different set of RF requirements, each of which could be applicable under certain deployment scenario, e.g., (1) different UE RF requirement for uni- vs. bi-directional deployment; (2) different UE RF requirement for HST vs. normal deployment scenario.
Tentative agreements:
       - RAN4 need to discuss how one UE type (i.e., existing power class or new power class) can have different set of RF requirements, each of which could be applicable under certain deployment scenario: 
          (1) different UE RF requirement for uni- vs. bi-directional deployment; 
          (2) different UE RF requirement for HST vs. normal deployment scenario.
Recommendations for 2nd round:
       - Check the above proposed tentative agreement for WF. 

	Sub-topic# 2-2
	Issue 2-2-1: Minimum Peak EIRP
[Moderator] In 1st round discussion, peak EIRP is discussed based on companies’ input, and because the proposals are close to each other, and seems the 30.x dBm similar to PC5 is agreeable to be accepted as baseline for further study. 
Tentative agreements:
       - Minimum peak EIRP requirement for FR2 HST UE type
                  -- RAN4 adopt 30.x dBm (similar to PC5) as baseline. 
                  -- The baseline could be further discussed if technical issue identified. 
Recommendations for 2nd round:
       - Check the above proposed tentative agreement.

	
	Issue 2-2-2: New Power Class
[Moderator] It is still open topic of either defining a new power class for FR2 HST UE or reuse other PC but add some FR2 HST UE-specific requirement. In 1st round discussion, it is the common understanding that whether we need to define a new PC or reusing existing PC will depend on the min peak EIRP and spherical coverage requirements. 
Tentative agreements:
       - A new power class or reusing existing PC for FR2 HST UE:
                  -- to be decided after RAN4 agree on min peak EIRP and spherical coverage requirements. 
Recommendations for 2nd round:
       - Check the above proposed tentative agreement.

	Sub-topic 2-3
	Issue 2-3-1: Spherical coverage requirement
[Moderator] The spherical coverage requirement (x%-tile point and required EIRP metric) needs FFS. As agreed in last meeting, it is agreed that “# of panels, # of beams in beambook and x%-tile point need to consider how much spherical coverage is needed, based on deployment scenario analysis.”
Tentative agreements: N/A
Recommendations for 2nd round:
       - FFS and seems no further agreement can be achieved beyond last meeting’s WF on spherical coverage requirement.

	Sub-topic 2-4
	Issue 2-4-1: FR2 HST UE shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping?
[Moderator] In last RAN4 meeting, several companies proposed that for FR2 HST UE (roof-mounted UE type), beamCorrespondenceWithoutUL-BeamSweeping shall be mandatorily supported. In this meeting, companies continue the discussion. In this meeting, the majority view is observed for the recommended WF. 
Tentative agreements: 
         - FR2 HST UE (roof-mounted UE type) shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping.
Recommendations for 2nd round:
        - Check the above proposed tentative agreement.

	
	Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16?
[Moderator] It is agreed to FFS the necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16. Specifically, the issue should be further divided into: 
   - Question-(a): Whether or not UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16: If not, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE. 
   - Question-(b): If yes to Question-(a), whether or not FR2 HST UE shall mandatorily support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
Tentative agreements: 
         - Whether or not UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16:
                 -- FFS the benefits. 
                 -- If not, no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE. 
Recommendations for 2nd round:
        - Check the above proposed tentative agreement.

	
	Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16?
[Moderator] In last meeting, it is agreed to FFS the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16. Different from Issue 2-4-2 for beamCorrespondenceSSB-based-r16, no company should confirmation on the necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 yet, and companies all agree to FFS the benefits of such feature.
Tentative agreements: 
         - Whether or not UE need to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16:
                 -- FFS the benefits. 
                 -- If not, no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE. 
Recommendations for 2nd round:
        - Check the above proposed tentative agreement.




CRs/TPs
N.A because no CRs/TPs submitted under Topic-2 related AIs. 

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



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on UE RF requirement for FR2 HST
	Samsung
	


[bookmark: _GoBack]
Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2111282 

	General TP to TR 38.854
	Nokia, Nokia Shanghai Bell
	Revised
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	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

