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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 [R4-2107861], the following agreement and conclusion were made on UE RF core requirement for FR2 HST UE: 
	· WF1: UE RF Requirement Framework
· RAN4 need to discuss how one UE type (i.e., existing power class or new power class) can have different sets of RF requirements, each of which is applicable under certain deployment scenario, for example: 
· Different UE RF requirement for uni- vs. bi-directional deployment; 
· Different UE RF requirement for HST vs. normal deployment scenario.
· WF2: Power Class
· 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.
· WF3: Minimum Peak EIRP
· Minimum peak EIRP requirement for FR2 HST UE:
· RAN4 adopt 30.x dBm (similar to PC5) as baseline. 
· The baseline could be further discussed if technical issue identified.
· WF4: Spherical Coverage Requirement
· The x%-tile point in EIRP CDF
· Option 1: 70%-tile point, i.e., 30% coverage with 2 back to back panels;
· Option 2: 80%-tile point, i.e., 20% coverage with 2 back to back panels; 
· Option 3: 90%-tile point, i.e., 10% coverage with 2 back to back panels;
· FFS different x%-tile point needed for different scenarios. 
· FFS detailed requirement for minimum EIRP value at x%-tile.
· WF5: Beam Correspondence
· Beam Correspondence requirement for FR2 HST UE: 
· For Rel-15 Beam Correspondence: 
· FR2 HST UE (roof-mounted UE type) shall mandatorily support beamCorrespondenceWithoutUL-BeamSweeping.
· For Rel-16 Beam Correspondence: 
· Whether or not FR2 HST 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. 
· 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.



In this email thread, the following agenda items will be discussed: 
· 9.9.1	General
· 9.9.3	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, and get agreement as much as possible. 
· 2nd round: Based on results from 1st round, to progress 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

	R4-2114024
	Nokia, Nokia Shanghai Bell
	TR for FR2 HST

	R4-2113792
<Moved to Email Thread 325 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

	R4-2114024 (General TP to TR 38.854)
	

	
	

	
	



Summary for 1st round 
Open issues 
N.A.

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  

	R4-2114024 (General TP to TR 38.854)
	No comments received, recommend to be endorsed. 



Discussion on 2nd round (if applicable)
N.A.

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

	R4-2112262
	Qualcomm, Inc.
	Proposal 1: UE support of Rel-16 optional feature beamCorrespondenceSSB-based-r16 is mandatory for FR2 HST. Whether to make UE support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 mandatory depends on the availability of frequent CSI-RS configuration in FR2 HST deployment.
Proposal 2: The RRH beam with largest angle to boresight direction is at 40 degree on azimuthal plane.
Proposal 3: 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.
Proposal 4: 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 5: UE is considered to consist of 2 back to back panels.
Proposal 6: The spherical coverage requirement shall be 30% with 2 back to back panels.
Observation 1: When reusing the methodology of specifying spherical coverage for other PCs, the requirement is too tight from HST scenario perspective since UE never transmits on almost half of the directions within the area specified in spherical coverage requirement.
Proposal 7: specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction. 
Proposal 8: Set EIRP drop requirement to keep received power at gNB stable.
Proposal 9: EIRP drop requirement for HST is -15dB.

	R4-2113173
	Samsung
	<Minimum Peak EIRP Requirement>
Proposal-1: For FR2 HST UE, RAN4 adopt the minimum peak EIRP requirement for the relevant bands n261, n257 and n258, as
	Operating band
	Min peak EIRP (dBm)

	n257
	30.0

	n258
	30.4

	n261
	30.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance


Proposal-2: For FR2 HST UE, RAN4 adopt 0.7dB multi-band relaxation similar as PC5, that is
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n261
	0.7
	0.7


<Spherical Coverage Requirement>
Proposal-3: For spherical coverage requirement, RAN4 shall adopt: 
· Option 3: 90%-tile point, i.e., 10% coverage with 2 back to back panels
<UE RF Requirement Framework>
Proposal-4: For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag. 


	R4-2113655
	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 one 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, consider PC1 as baseline.
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.

	R4-2114058
	Nokia, Nokia Shanghai Bell
	reserved

	R4-2113175
	Samsung
	Observation-1: There is no benefits observed for FR2 HST UE’s support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-1: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
Proposal-2: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.
Observation-2: If UE already mandatorily support Rel-15 feature beamCorrespondenceWithoutUL-BeamSweeping, the expected UE requirement difference for whether or not UE support Rel-16 beamCorrespondenceSSB-based-r16 BC feature is just the presence of CSI-RS for side condition.
Proposal-3: In Rel-17 FR2 HST WI, FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
Proposal-4: In Rel-17 FR2 HST WI, there is no need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.

	R4-2113656
	Ericsson
	Observation 1: In a HST deployment scenario there is a need for UEs to support BC without sweeping.
Observation 2: There are no Beam correspondence requirements defined for PC1 or PC4 in TS38.101-2.
Proposal 1: Beam correspondence requirements for HST FR2 UE’s are needed and shall be without UL beam sweeping.

	R4-2114059
	Nokia, Nokia Shanghai Bell
	Observation 1: Rel-15 beam correspondence requirement based on both SSB and CSI-RS is not sufficient to guarantee the beam correspondence in typical HST deployment scenarios.   
Proposal 1: beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE. 
Proposal 2: beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE.

	R4-2113174
	Samsung
	Proposal-1: For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4






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 Minimum Peak EIRP
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-1-1: Minimum Peak EIRP
· [Moderator] In last meeting, RAN4 agree that “RAN4 adopt 30.x dBm (similar to PC5) as baseline.”
· Proposals
· Proposal 1 (Ericsson): (By revisiting last meeting agreement) Increase maximum output power for train mounted HST FR2 UEs, consider PC1 as baseline.
· Proposal 2 (Samsung): (By following last meeting agreement) For FR2 HST UE, RAN4 adopt the minimum peak EIRP requirement for the relevant bands n261, n257 and n258, as
	Operating band
	Min peak EIRP (dBm)

	n257
	30.0

	n258
	30.4

	n261
	30.0

	NOTE 1:	Minimum peak EIRP is defined as the lower limit without tolerance


· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Especially view collection on whether or not PC1-related FCC regulation can be applicable to FR2 HST scenario. 

Issue 2-1-2: Multi-band Relaxation
· [Moderator] There are other issues related to minimum peak EIRP requirement, such as multi-band relaxation, which is proposed to be discussed in this meeting. 
· Proposals
· Proposal 1 (Samsung): For FR2 HST UE, RAN4 adopt 0.7dB multi-band relaxation similar as PC5, that is
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n261
	0.7
	0.7


· Recommended WF
· Companies’ views are collected in 1st round discussion because it is the 1st time to discuss MBR requirement for FR2 HST UE. 

Sub-topic 2-2 Spherical Coverage 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Spherical coverage requirement framework
· [Moderator] In this meeting, it is proposed to have a new method to define spherical coverage, i.e., in terms of theta and phi range w.r.t. boresight direction, rather than the whole sphere method used in Rel-15. 
· Proposals
· Observation 1 (Qualcomm): When reusing the methodology of specifying spherical coverage for other PCs, the requirement is too tight from HST scenario perspective since UE never transmits on almost half of the directions within the area specified in spherical coverage requirement.
· Proposal 1 (Qualcomm): specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Recommended WF
· Companies’ views are collected in 1st round discussion because it is the 1st meeting to discuss this new methodology to define spherical coverage over a certain region rather than the whole sphere.

Issue 2-2-2: Spherical coverage x%-tile point
· [Moderator] The spherical coverage requirement (x%-tile point and required EIRP metric) needs FFS. For the x%-tile point in EIRP CDF, there are three options proposed to be further discussed in last meeting’s WF. 
· [Moderator] It should be noted that below proposals are based on the traditional definition of spherical coverage, i.e., defining over the whole sphere, rather than the method newly proposed in Issue 2-2-1. 
· Proposals
· Proposal 1 (Samsung): For spherical coverage requirement, RAN4 shall adopt: 
· Option 3: 90%-tile point, i.e., 10% coverage with 2 back to back panels 
· Proposal 2 (Ericsson): 
· Agree to have one UE beam for scenario A and 1-2 beams for scenario B
· UE requirement for spherical coverage shall be limited.
· Proposal 3 (Qualcomm): 
· 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.
· The spherical coverage requirement shall be 30% with 2 back to back panels.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-2-3: Spherical coverage requirement (EIRP drop)
· [Moderator] The detailed value of EIRP drop from the peak EIRP value is still FFS. 
· Proposals
· Proposal 1 (Qualcomm): 
· Set EIRP drop requirement to keep received power at gNB stable.
· EIRP drop requirement for HST is -15dB.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Sub-topic 2-3 UE RF requirement framework and Power Class
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-3-1: 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 sets of RF requirements, each of which is applicable under certain deployment scenario.
· Proposals
· Proposal 1 (Samsung): For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.
· Proposal 2 (Ericsson): 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.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 2-3-2: UE Power Class
· [Moderator] In this meeting, some further discuss on power class is given. However, in RAN4-99e, it is agreed that “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.” Based on this agreement, UE power class is more naturally to be discussed if minimum peak EIRP, spherical coverage and other requirement can be decided firstly. 
· Proposals
· Proposal 1 (Ericsson): If the proposals 1-3 (i.e., proposals on minimum peak EIRP and spherical coverage) 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 2-4 Beam Correspondence for FR2 HST UE
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
· [Moderator] In last meeting, it is agreed to FR2 HST UE (roof-mounted UE type) shall mandatorily support Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping. In this meeting, companies are discussing the detailed requirement impact based on previous agreement. 
· Proposals
· Observation 1 (Ericsson): There are no Beam correspondence requirements defined for PC1 or PC4 in TS38.101-2.
· Proposal 1 (Ericsson): Beam correspondence requirements for HST FR2 UE’s are needed and shall be without UL beam sweeping.
· Recommended WF
· Companies’ views are further collected in 1st round discussion.

Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
· [Moderator] In last meeting, it is agreed to FFS whether or not FR2 HST UE need to support Rel-16 optional feature beamCorrespondenceSSB-based-r16. 
· Proposals
· Option 1 (Nokia, Qualcomm): beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Option 2 (Samsung): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
· No need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.
· Recommended WF
· Companies’ views are further collected in 1st round discussion.

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 whether or not FR2 HST UE need to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16:  
· Proposals
· Option 1 (Qualcomm): 
· Whether to make UE support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 mandatory depends on the availability of frequent CSI-RS configuration in FR2 HST deployment.
· Option 2 (Nokia): beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 
· Option 3 (Samsung): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
· No need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.
· Recommended WF
· Companies’ views are further collected in 1st round discussion.

Sub-topic 2-5 RX Requirement for FR2 HST UE
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5-1: REFSENS requirement:  
· Proposals
· Proposal 1 (Samsung): For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4



· Recommended WF
· Companies’ views are further collected in 1st round discussion since it is the 1st meeting to discuss RX requirement.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 
Issue 2-1-1: Minimum Peak EIRP
	Company
	Comments

	Samsung
	As proponent of P2, we suggest to follow last meeting’s WF. 
The reason of adopting similar requirement as PC5 is the current planned UE antenna panel implementation is comparable. 

	Huawei, HiSilicon
	Different UE antenna array assumption relates to different scenario analysis and RRM requirement. We prefer to keep the current assumption. 
For min peak EIRP 30.x dBm as baseline, it should be reasonable from RF perspective. However, if UE is required on some very specific beam implementation, e.g. limited beam number, but large spherical coverage range. If under such corner assumption, we are hesitated to accept the 30.X dBm min peak EIRP.
So, with unclear beam number limitation and spherical coverage analysis, we propose to keep the agreement that “take min peak EIRP 30.x dBm as baseline”, and leave final decision open until other issue is solved by other session.

	QC
	Proposal 2 is fine for us, but Huawei’s concern seems reasonable.

	Nokia
	Although PC1 baseline may be too demanding for the min peak EIRP, it is worth revisiting the previous agreement, according to the latest discussion on the deployment scenarios and UE Rx beam assumptions in RRM.
The narrow coverage (but with higher EIRP and a fewer number of beams) would provide good performance in our analysis.

	Ericsson
	Proposal 1 since depending on the outcome of the deployment scenario discussion as pointed out by Huawei and Nokia a revisit of the agreement might be preferred.

	Intel
	Our preference is Proposal 2. 
In our understanding, PC1 cannot be used for HST since the max EIRP limit of 55 dBm is for transportable stations, which the FCC defines as transmitting equipment that is not intended to be used while in motion, but rather at stationary locations (47 CFR § 30.2 – Definitions).


 
Issue 2-1-2: Multi-band Relaxation
	Company
	Comments

	Samsung
	P1. MBR requirement similar to PC5 is straightforwardly to be accepted based on last meeting’s WF. 

	Huawei, HiSilicon
	Support the proposal.

	QC
	Support the proposal.

	Nokia
	Support

	Ericsson
	Support

	Intel
	Support Proposal 1



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

	Samsung
	We don’t see the necessity of P1, which needs further study: 
- Even based on existing spherical definition over the whole sphere, we expect the good EIRP point will be located around boresight direction. Further restricting the definition w.r.t boresight direction seems unnecessary. 

	QC
	The spherical coverage is around the boresight, but it can be in different shapes. For example, phi = [0 180] , theta = [60   120]  and phi = [90 180], theta = [30 150] are both covering areas around boresight but with different shapes, one covers wider phi angle and the other covers theta angle. Therefore, given that RRH is on the specific theta and phi range around boresight is necessary. The default symmetric coverage is a cone shape around the boresight. As we analyzed in our paper, the cone area covering the specified phi/theta range area is 67% larger than the area itself. This is an overdesign, in which we impose spherical coverage on the region that we know RRH won’t appear.

	Nokia
	The range proposed by Qualcomm appear quite wide and would require many beams.
As a fewer number of beams should still work in our analysis if the bore sight is properly configured. This wide range should not be mandated; the direction of coverage can be left to antenna installation issue, depending on each antenna pattern implementation.

	Ericsson
	In general supporting of specifying spherical coverage based on theta&phi angels related to boresight, the detailed numbers might be depending on the deployment scenario discussion


 
Issue 2-2-2: Spherical coverage x%-tile point
	Company
	Comments

	Samsung
	Option 3 based on our analysis. 

	Huawei, HiSilicon
	[bookmark: OLE_LINK53][bookmark: OLE_LINK54]For scenario B and bi-directional deployment, about [-60, 60] phi range to ensure the performance is expected. 
For scenario B and uni-directional deployment, the phi range can be limited with [-60, -30] and [30, 60], which [-30, 30] degree phi range coverage is not needed.
However, for scenario B, the beam number is not decided in demod session. We need to make sure that the decision in R&D session on beam number and RRM requirement can really cover the proposed coverage in each option.
For scenario A, 1 beam is already agreed in demod session. We have concern that, 1beam cannot cover 128 degree spherical coverage, thus UE may fail the test if only 1 beam is implemented.
Additionally, the Theta as [30, 90], i.e. 60 degree range, seems not necessary under current RRH and UE height assumption. We would like see more input on Theta value before decision.

	QC
	While smaller Ds_offset can improve the performance in scenario B, we also recognize that larger Ds_offset can still maintain the link budget. Therefore, we are willing to discuss slightly smaller phi and theta range (as Huawei suggested) than our proposal. However, if smaller spherical coverage is agreed, we need to make sure that it precisely covers the RRH directions, therefore, it should be specified in phi/theta angle range.

	Nokia
	This should be aligned with deployment/RRM discussion.
Higher EIRP but with lower spherical coverage/a fewer number of beams can work as well. (maybe this is aligned with Ericsson discussion?)
So we consider two options: low spherical coverage (10% for minimum 2 beams/panels?), or high EIRP requirement (more than 30.x dBm) without no coverage requirement. 
Need to double check if 10% is aligned with the agreed assumption in deployment/RRM.

	Ericsson
	Agree with Nokia



Issue 2-2-3: Spherical coverage requirement (EIRP drop)
	Company
	Comments

	Samsung
	Need to discuss Issue 2-2-2 firstly. But the methodology used in QC’s analysis is reasonable to be followed in the discussion if x-% point is decided. 

	Huawei, HiSilicon
	Agree with Samsung, we need to discuss on Issue 2-2-2 firstly. The drop value is related to spherical range, beam number and corresponding RRM requirement decision. 

	QC
	Our analysis is based on the spherical coverage we proposed. Therefore, revision might be needed after we decide issue 2-2-2.

	Nokia
	We need to discuss the framework first, Issue 2-2-1 and 2-2-2.

	Ericsson
	Dependent on 2-2-1 and 2-2-2



Sub-topic 2-3
Issue 2-3-1: UE RF requirement framework
	Company
	Comments

	Samsung
	As proponent of P1, we of course agree with P1. 
For P2, we are okay with this proposal, but seems the decision is hard to be only determined in RF room. Need to discuss this in deployment scenario email thread. 

	Huawei, HiSilicon
	For P1, the question is, if the flag is not indicated, which RF requirement would the UE apply?
For P2, it seems up to demod session discussion. 

	QC
	RF requirement is mostly imposed on hardware design. Therefore, no matter what NW UE connect to, UE will satisfy the same set of requirement. This is different than RRM/demod requirements which can dynamically enable or disable by UE control plane based on NW flag. Therefore, the applicability rule is not necessary.

	Nokia
	Isn’t this flag mandatory present in case of HST deployment? If this is absent, UE would assume a default value. Furthermore, we haven’t agreed to have two set of RF requirements (or power classes) for HST. So this flag is not relevant to UE RF requirement for now. UE RF requirement is based on power class; only one set of requirements is considered now. RF requirement is independent of deployment.
P2 is up to deployment discussion.

	Ericsson
	Assume any HST FR2 flag is mandatory in case of HST FR2 deployment, agreeing with Nokia statement above
For Proposal 2: We agree that it’s deployment dependant



Issue 2-3-2: UE Power Class
	Company
	Comments

	Samsung
	Considering current agreement of adopting similar 30.x min. peak EIRP requirement as PC5, and the current PC5 is linked with FWA UE type. We suggest to define PC6 for FR2 HST UE. 

	Huawei, HiSilicon
	We may need to define different RF requirements for scenario A and B respectively.  Since the beam number could be totally different considering different Dmin value.
Additionally, for uni-directional and bi-directional, uni-directional case may need less spherical coverage. Different set of RF requirements on spherical coverage can be expected.

	Nokia
	Support

	Ericsson
	Supportive of our own Proposal 😊



Sub-topic 2-4
Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
	Company
	Comments

	Samsung
	If Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by FR2 HST UE, then by following PC3 BC requirement: 
- For Rel-15 BC-capable UE, the UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
In other words, we don’t need to introduce BC tolerance requirement as Rel-15 PC3. 

	Nokia
	We understand P1 was agreed already.



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

	Samsung
	Option 2. 
For simplicity of Rel-17 work item, we suggest to follow option 2. Even with that, UE is still can reply on Rel-15 BC feature to have the UE autonomous BC to be guaranteed. 

	[bookmark: OLE_LINK55]Huawei, HiSilicon
	Option 2.

	Nokia
	Option 1

	Ericsson
	Option 1



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

	Samsung
	Option 3. 
Rel-16 CSI-RS-based BC should be even lower priority compared with Rel-16 SSB-based BC.

	Huawei, HiSilicon
	We prefer Option 2. It depends on UE capability.

	Nokia
	Option 2 (or Option 1)



Sub-topic 2-5
Issue 2-5-1: REFSENS requirement
	Company
	Comments

	Samsung
	As the proponent, we of course support P1. 
Since it is the 1st meeting to discuss RX requirement, we are okay to discuss further if needed. 

	Huawei, HiSilicon
	Can be further discuss after conclusion on Tx requirement.

	Intel
	We are ok with Proposal 1, but can wait to further discuss



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: Minimum Peak EIRP
[Discussion Status]: In this meeting, some companies proposed the concern on the existing agreement, i.e., “RAN4 adopt 30.x dBm (similar to PC5) as baseline.” However, the proposal is also challenged by the mentioned FCC regulation, which will be the restriction of applying FR2 PC1 UE in mobility usage scenario like HST scenario. 
Tentative agreements: N/A
Recommendations for 2nd round:
· Continue the discussion on: 
· The feasibility of applying the PC1-like UE (with maximum EIRP limit of 55dBm) in mobility usage scenario: 
· Quote from Intel’s comment in 1st round: “In our understanding, PC1 cannot be used for HST since the max EIRP limit of 55 dBm is for transportable stations, which the FCC defines as transmitting equipment that is not intended to be used while in motion, but rather at stationary locations (47 CFR § 30.2 – Definitions).”
· The technical argument why PC5-like 30.x dBm minimum peak EIRP requirement shall be revisited: 
· Which parameters are changed as the baseline to derive requirement?
· What other factors are changed?

	
	Issue 2-1-2: Multi-band Relaxation
[Discussion Status]: Consensus reached on Proposal 1. 
Tentative agreements: 
· For FR2 HST UE, RAN4 adopt 0.7dB multi-band relaxation similar as PC5, that is
	Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.7
	0.7

	n258
	0.7
	0.7

	n261
	0.7
	0.7



Recommendations for 2nd round:
· The above tentative agreement is agreeable, and no need 2nd round further discussion on this issue. 

	Sub-topic 2-2
	Issue 2-2-1: Spherical coverage requirement framework
[Discussion Status] In this meeting, it is proposed to have a new method to define spherical coverage, i.e., in terms of theta and phi range w.r.t. boresight direction, rather than the whole sphere method used in Rel-15. Companies proposed concerns and questions including: 
· Even if the required spherical region, the traditional spherical coverage definition still works?
· If the beam number is very low, (as agreed in RRM session, RX beam number per UE is 2 for Scenario A and 6 for Scenario B), the proposed new definition of the wide range still works?
· Detailed values of theta and phi?
Tentative agreements: N/A
Candidate options:
· Spherical coverage requirement framework for FR2 HST UE: 
· Option-1: Still follow Rel-15 NR spherical coverage requirement framework
· Option-2: Specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
Recommendations for 2nd round:
· Continue discussion on the above two options, and the supporters of Option-2 may want to address the questions and concerns in 1st round as below: 
· Even if the required spherical region, the traditional spherical coverage definition still works?
· If the beam number is very low, (as agreed in RRM session, RX beam number per UE is 2 for Scenario A and 6 for Scenario B), the proposed new definition of the wide range still works?
· Detailed values of theta and phi?
· More details about new framework: e.g., azimuth/elevation angle range (w.r.t. boresight direction) is assumed for the “required range”, how much %-tile is required over the range? 

	
	Issue 2-2-2: Spherical coverage x%-tile point
[Discussion Status] Companies provide their comments on proposed options, but this topic is highly dependent on other sessions’ discussion. Till now, RRM and deployment scenario session have the progress, which can further drive the discussion here. 
Tentative agreements: N/A
Candidate options:
· Spherical coverage x%-tile point: 
· Option-1 (Samsung) : 90%-tile point, i.e., 10% coverage with 2 back to back panels
· Option-2 (Qualcomm):  30% with 2 back to back panels (still over the whole sphere)
· Or further smaller coverage (as mentioned by Qualcomm)
· Option-3 (Nokia/Ericsson): high EIRP requirement (more than 30.x dBm) without no coverage requirement
Recommendations for 2nd round:
· We encourage companies to further consider above options by taking into account the agreement from RRM session and deployment session (copied here for convenience): 
	<Copied from RRM session chairman notes>
· Agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place



	<Copied from deployment scenario session chairman notes>
Agreement:
No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 
Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparision among uni-directional and bi-directional deployment 




	
	Issue 2-2-3: Spherical coverage requirement (EIRP drop)
[Discussion Status] Companies provide their comments but this is highly depends on Issue 2-2-2 and other sessions’ discussion. The proposal is based on Qualcomm’s assumption for Issue 2-2-2, and may be needed FFS if the x% tile point is changed. 
Tentative agreements: N/A
Candidate options: N/A
Recommendations for 2nd round:
· We encourage companies to further discuss by taking into account the agreement from RRM session and deployment session.  

	Sub-topic 2-3
	Issue 2-3-1: UE RF requirement framework
[Discussion status] For P2, most of companies think it is dependent on deployment scenario session, which already have conclusion from GTW session. For P1, the applicability rule is challenged in the following aspects: 
· What RF requirement would be applied if the flag is not indicated? What is flag is not mandatory?
· RF requirement should be independent of deployment scenario. 
Tentative agreements: N/A
Candidate options: 
· Option-1: For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.
· Option-2: The RF requirement applicability rule (based on NW flag signalling) is not introduced.
Recommendations for 2nd round:
· Further discussion on above options. 

	
	Issue 2-3-2: UE Power Class
[Discussion status] In this meeting, some further discuss on power class is given. However, in RAN4-99e, it is agreed that “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.” Based on this agreement, UE power class is more naturally to be discussed if minimum peak EIRP, spherical coverage and other requirement can be decided firstly.
Tentative agreements: N/A
Candidate options: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
Recommendations for 2nd round:
· Ericsson’s proposal on new power class is reasonable (even Ericsson’s proposal on higher minimum peak is not agreed, new spherical coverage is still expected), but other questions about whether or not different RF requirement for different scenarios (A vs. B, uni- vs. bi-) need to be addressed. 
· Discussion on above question-1 and 2 are encouraged. 

	Sub-topic 2-4
	Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
[Discussion status] As discussed, P1 is already agreed in last meeting’s WF and we see no need for double confirmation of existing agreement. However, how to implement the existing agreement still need discussion. 
Candidate options: 
· Option-1: No need to introduce BC tolerance requirement because all FR2 HST UE need mandatory support of Rel-15 BC without uplink beam sweeping. 
· If Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by FR2 HST UE, then by following PC3 BC requirement: 
i. For Rel-15 BC-capable UE, the UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
· In other words, we don’t need to introduce BC tolerance requirement as Rel-15 PC3.
Recommendations for 2nd round:
· Confirm the above method to implement RAN4 agreement is the common understanding. 

	
	Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
[Discussion status] Different views on two options and more discussion is needed. 
Candidate options: 
· Option 1 (Nokia, Qualcomm, Ericsson): beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Option 2 (Samsung, Huawei): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
· No need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.
Recommendations for 2nd round:
· More discussion is needed on above two options in 2nd round. 

	
	Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
[Discussion status] Different views on two options and more discussion is needed. 
Candidate options: 
· Option 1 (Qualcomm, Nokia): 
· Whether to make UE support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 mandatory depends on the availability of frequent CSI-RS configuration in FR2 HST deployment.
· Option 2 (Nokia, Huawei): beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 
· Option 3 (Samsung): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
· 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:
· More discussion is needed on above two options in 2nd round.

	Sub-topic 2-5
	Issue 2-5-1: REFSENS requirement:  
[Discussion status] No opposition received, but companies are willing to have more discussion after TX requirement is completed. 
Tentative agreements: 
· REFSENS requirement:
· Option 1: For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4






· Other options not precluded. 
Recommendations for 2nd round:
· Discuss above options as tentative agreement to be captured in WF. 




CRs/TPs
N/A. 
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1 Minimum Peak EIRP
Issue 2-1-1: Minimum Peak EIRP
[Moderator] Recommendations for 2nd round:
· Continue the discussion on: 
· The feasibility of applying the PC1-like UE (with maximum EIRP limit of 55dBm) in mobility usage scenario: 
· Quote from Intel’s comment in 1st round: “In our understanding, PC1 cannot be used for HST since the max EIRP limit of 55 dBm is for transportable stations, which the FCC defines as transmitting equipment that is not intended to be used while in motion, but rather at stationary locations (47 CFR § 30.2 – Definitions).”
· The technical argument why PC5-like 30.x dBm minimum peak EIRP requirement shall be revisited: 
· Which parameters are changed as the baseline to derive requirement?
· What other factors are changed?
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We support PC5 as baseline. Regarding Huawei’s concern, does it imply that we should decide spherical coverage before peak EIRP? Coupling all the requirements may make discussion complicated. We suggest not to use number of beams agreement from RRM since it’s rough beams. In fact, all the RF discussion can continue without number of beams. We suggest the following:
1. Peak EIRP: Samsung proposal of reusing PC5 aligns to previous agreements.
2. Spherical coverage: we can decide coverage by derivation of phi and theta range from RRH serving region assumptions of deployment scenario analysis and demod.
3. EIRP drop: we can derive EIRP drop by ensuring stable received power in RRH serving region with pathloss analysis

	Samsung
	We suggest to follow last meeting’s WF, which is based on companies’ understanding on panel assumption for practical implementation which is prepared to be used. 
We agree with Intel’s comment that PC1 requirement is for transportable station, but which should be used in fixed location as regulated by FCC. If we follow PC1-like requirement, we will fail FCC regulation. 
Again, we prefer the existing agreement can be followed and respected. 

To QC: 
- Agree with your comments for this issue, but for “rough” and “fine” beam I have different understanding: 
         As you know, for deployment scenario analysis, we assume 4x4 panel used in UE side, which physically form the “fine” beam, and even with “fine” beam beambook, it still turned out that few beams can satisfy mobility requirement. 
         I agree with you in handheld PC3 UE, rough beam used for RRM purpose can be formed by fewer antenna elements or particular designed phase array shifter parameters, but in current deployment scenario study, we don’t use rough beam, right? If a wider rough beam is used for deployment study, I assume the beam number can be even reduced. 

	Nokia
	As Intel commented, 55 dBm is not allowed in the US and Maximum EIRP should be limited to 43 dBm. 43 dBm is aligned with PC4 baseline in the WID scope.
PC4 should be used as baseline for the minimum peak EIRP, 34 dBm for n257/n258/n261, 31dBm for n260.
On the other hand, the spherical coverage can be relaxed from PC4 if introduced. It can be 10% or less.

	Huawei, HiSilicon
	Now, RRM session has the conclusion on beam number as:
Scenario A: 2 beams
Scenario B: 6 beams
Which is without relation to panel number.
For scenario A, only uni-directional case is considered. 
For scenario B, both uni and bi-directional cases are considered. 
So, firstly, we prefer to define 2 set of RF requirements for different scenarios. 
For scenario A, with one panel assumption, the spherical coverage can be based on 2 beam assumption. For the comments on fine beam and rough beam, we think rough beam is allowed in RRM, but it does not mean it is mandatory. And there is a SNR degradation with rough beam. We prefer to consider RF requirement with the 2 beam assumed as fine beam.
[bookmark: OLE_LINK25]For scenario B, unidirectional case, single panel is assumed, 6 fine beams is enough to cover [-60, 60] directions, but the RF requirement for unidirectional can be further reduced to [~30, 60] and [-60, -30] degree.
[bookmark: OLE_LINK26]For scenario B, bi-directional case, 2 panels is assumed, thus 3 beams for each panel with RRM agreement. We think 3 fine beams cannot cover [-60, 60] degree. However [-60, 60] degree coverage is needed to ensure the performance. For this case, we need to further discuss from RF perspective. With this case, we think peak EIRP 30.X dBm may not reached considering a rough beam is needed to cover larger degrees with absolute EIRP degradation. 
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	Nokia: We support revisiting the agreement. The agreement was made before we had clear view for deployment. PC5 is not aligned with discussion in our view. The reason is PC5 has wider spherical coverage in our analysis. WI scope is PC4 as baseline.
Qualcomm: We prefer to proposal 2. We do not think min level should be increased to PC1 level. We can add more thing to cover the region. Peak EIPR of PC1 is not perferrable. Nokia comments is related to issue 2-2 not sure if Nokia have concern on peak EIRP.
Samsung: for PC1, Intel mentioned the regulation reason. PC1 is used for fixed use case rather for roof mounted use case. We should exclude PC1. For number of min peak EIRP, we have already agreed to use 4x4. We think it is very reasonable to use similar number as PC5. We believe PC5 number is acceptable.
Huawei: to Nokia, the issue is that we agreed with array size 4x4. The RRM and demod session have many agreements based on this assumption. For proposal 2, from FR perspective, it should be reasonable. But RRM has agreed the 6 beam number for scenario B. Both uni-and bi-directional case are agreed. If UE uses rough beam to cover larger range, the absolute EIRP would be reduced. At least for scenario B, bi-diretional case the min EIRP number should be kept open. For other we can go with PC5.
Ericsson: We are aligned with Nokia. We suggested to have new clause to define EIPR and spherical coverage.
Qualcomm: to Huawei, the number of beam considered in RF session could be different from those number in RRM session. In RRM, they consider the rough beam for searching. In RF, we consider the finer beam. We suggest to agree that the finer beam number should be larger than number considered in RRM.
Samsung: for finer or rough beam, we share the similar views as Qualcomm. All the RF requirements are based on fine beam. We just consider the number of element. We do not see the reason to differentiate scenario A and B. If the scenario B has more controversial issue, and we cannot make the agreement for scenario B. we would like to down-scope for scenario B. If we have no constructive proposal, we have to drop it from WID.
Huawei: we do not see the clear assumption that the beam is rough or fine beam.
Nokia: to comments from Samsung, peak EIRP and coverage can be a tradeoff. We propose to consider higher EIRP rather coverage. PC4 is aligned with 4x4.
Qualcomm: our interpretation is that scenario B is that the number of beam that we are going to sweep for RRM measurement. In RRM, we can say RF should be able to use the different number of beam function. To proceed, that different beam numbers in RF can be assumed.
Samsung: we wonder if the peak EIRP can be increased or not.
Huawei: either increase beam number or reduce the peak EIPR.
Qualcomm: we prefer one set of requirement. Otherwise, it will increase the UE complexity. We are OK to consider more beams but consider PC5.



Sub-topic 2-2 Spherical Coverage 
Issue 2-2-1: Spherical coverage requirement framework
[Moderator] Candidate options:
· Spherical coverage requirement framework for FR2 HST UE: 
· Option-1: Still follow Rel-15 NR spherical coverage requirement framework
· Option-2: Specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
[Moderator] Recommendations for 2nd round:
· Continue discussion on the above two options, and the supporters of Option-2 may want to address the questions and concerns in 1st round as below: 
· Even if the required spherical region, the traditional spherical coverage definition still works?
· More details about new framework: e.g., azimuth/elevation angle range (w.r.t. boresight direction) is assumed for the “required range”, how much %-tile is required over the range?
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We commented on the 1st round summary:
in recommendation for 2nd round, these two bullets belong to issue 2-2-2 for actual coverage discussion instead of framework:
o             If the beam number is very low, (as agreed in RRM session, RX beam number per UE is 2 for Scenario A and 6 for Scenario B), the proposed new definition of the wide range still works?
o             Detailed values of theta and phi?
The framework doesn’t assume any theta/phi range, wide or narrow. Even if you want phi = [0 10] and theta = [0 5], which is smaller than 10% area, can fit into this requirement/testing framework. The exact range of theta/phi discussion belongs to issue 2-2-2.
For the rest of two questions, we addressed them below:
o	Even if the required spherical region, the traditional spherical coverage definition still works?
This proposal replaced the legacy spherical coverage definition. UE only needs to satisfy the new requirement definition. The legacy definition may not guarantee the coverage of RRH serving region, especially a small coverage like Samsung proposal, as we explained in the first round comment.
o	More details about new framework: e.g., azimuth/elevation angle range (w.r.t. boresight direction) is assumed for the “required range”, how much %-tile is required over the range?
Percentage tile can be derived by sphere area analysis. As shown in our contribution, the [-64 64] and [30 90] region is 15% of sphere area. However, percentage tile in this framework is for discussion reference only. The requirement specification of phi and theta range is sufficient.

	Samsung
	Thanks to Qualcomm’s comment, as moderator, I assume the two sub-bullets (2nd and 3rd ones) are not fair to be put here because they seems bias the discussion direction.  Considering they are anyway should be discussed, I removed those two sub-bullets to keep the Moderator’s recommendation to be neutral. 

However, technically, we still have concern to follow option-2: 
- If the azimuth/elevation angle range w.r.t boresight direction is used as suggested in Option-2, I think the intention is to guarantee all test points (i.e., 100%) within the required region satisfy the EIRP threshold. Is “100%” a good assumption considering the beam coverage can not be perfect in the boundary region between two beams?  
- How can we define boresight direction in test? If we let UE vendors to claim the boresight direction, then what is the difference between Option-1 and Option-2 is: Option-2 may require a wider coverage region in azimuth, but narrower coverage region in azimuth. However, for Scenario-A, we assume 1 beam per panel as agreed in RRM session, and how to use 1 beam to cover the region like that? 

	QC
	We address the two comments from Samsung below:
1. Since the phi and theta ranges are from deployment scenario analysis in our proposal, which implies that RRH can be anywhere within this range. If we allow any point inside this range not satisfying the EIRP threshold requirement, it implies that there are some regions along the track that UE UL Tx power (and DL Rx power due to BC assumption) may drop to connection lost level. The purpose of spherical coverage requirement is to guarantee the continuous communication along the track for HST. UE can always add beams to boost the power in the valleys if it can not satisfy the requirement. The EIRP drop requirement can also take valley together with SNR smoothness along the track into consideration. 
2. We believe this is a UE implementation question. Even for one beam per panel design, we can arrange antenna element placement to shape the beams, more elements on one dimension to make the beam thinner in that dimension, and less elements on another dimension to make the beam wider. Note that when companies argue that 1 beam is enough to maintain link budget, it implies that the EIRP threshold value should be satisfied by one beam in the RRH serving area from which we derive the phi and theta range. If 1 beam can not cover the RRH serving area, we need to go back to revise RRM agreement.

	Nokia
	We think that the higher EIRP requirement may make the spherical coverage requirement less important.
We are open to both options, if spherical coverage requirement is introduced.
In case the range is specified, it would be a matter of manufacture declaration. The alignment of the beams may depend on each antenna installation/configuration or perhaps self-calibration.

	Huawei, HiSilicon
	From framework perspective, we prefer option 2. But the specific requirement and whether multi set of requirement is needed for different scenarios need further discussion.
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	Qualcomm: Option 2 is our proposal. We can use the different analysis. Otherwise the traditional spherical coverage, we do not know UE performance in HST. 
Samsung: the better performance can be achieved at boresight direction. We do not see too much difference between Option 1 and Option 2. The differene depends on phi and theta. The proponent wants smaller theta value compared to normal FR2 UE. Before agreeing we want to see the proposed theta and phi. For option 2, based on option 2, we have guarantee 100% test points above the threshold. Qualcomm intention is UE should guarantee performance in all directions within theta and phi.
Huawei: Prefer Option 2. Option 2 and Option 1 do not have too much difference. The theta and phi would be limited. It is better to define the requirements to ensure the good performance within the directions matching HST.
Qualcomm: According to Samsung first part of comment, we have our proposal for spherical coverage for theta and phi range. If we chose Option 2, any theta and phi range can be implemented on the spherical coverage requirement.
Nokia: for option 2, we have scenario A and scenario B. Scenario B needs wider range than scenario A. Do you use the same range to cover both case? Do we need different UE capabilies.
Samsung: we would like to decide the framework. Even if we go with option 2, we still can further discuss whether two or one set requirement is needed.
Huawei: we need to define how many test points are needed.



Agreement achieved in GTW session (Aug 25th)
Agreement: For spherical coverage requirement framework, specify the spherical coverage for FR2 HST in terms of theta and phi range w.r.t. boresight direction.
· Further discussion on theta and phi value
· UE should meet EIPR requirement for 100% percentage of test points within the theta and phi range with some tolerances
· If the problem is identified, go back to option 1.

Issue 2-2-2: Spherical coverage x%-tile point
[Moderator]Candidate options:
· Spherical coverage x%-tile point: 
· Option-1 (Samsung) : 90%-tile point, i.e., 10% coverage with 2 back to back panels
· Option-2 (Qualcomm):  30% with 2 back to back panels (still over the whole sphere)
· Or further smaller coverage (as mentioned by Qualcomm)
· Option-3 (Nokia/Ericsson): high EIRP requirement (more than 30.x dBm) without no coverage requirement
[Moderator] Recommendations for 2nd round:
· We encourage companies to further consider above options by taking into account the agreement from RRM session and deployment session (copied here for convenience): 
	<Copied from RRM session chairman notes>
· Agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place



	<Copied from deployment scenario session chairman notes>
Agreement:
No dedicated performance RAN4 requirements will be specified for Bi-directional deployment for Scenario A by assuming the requirements will be specified under uni-directional deployment which pending on further confirmation in RRM session for the feasibility of uni-directional deployment.
Capture relevant information for the analysis of all possible deployment and schemes into TR, and some comparison analysis can be also included. 
Agreement: 
Introducing performance requirements for both uni-directional and bi-directional deployment in scenario B which pending on further discussion on following aspect:
-The test applicable rules can be further discussed and introduced if needed
- FFS whether single test case cover both uni-directional and bi-directional deployment
- BS declaration for applicable test cases can be further discussed 
-Test feasibility for bi-directional deployment under performance test cases 
-Performance comparision among uni-directional and bi-directional deployment 



[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We are open to reduce the spherical coverage from our proposal. However, we need to know the phi and theta angle to evaluate whether it makes sense. To unify the coordination system, we suggest to have boresight direction as phi = 0 and theta = 0, located at north pole. Companies can propose the spherical coverage based on this coordination system.

	Samsung
	Discuss spherical coverage framework firstly.  
We agree with QC, the spherical coverage percentage should consider the region around each panel’s boresight direction, but we should also consider the very limited number of beams used in HST UE. 

	Nokia
	We think that the higher EIRP requirement may make the spherical coverage requirement less important.
As commented above, the coverage may depend on manufacture declaration.
It is still unclear if two different assumptions in number of Rx beams means two different RF capabilities, i.e., two different coverage requirements. Or do we only specify the minimum requirement based on two beams?

	Huawei, HiSilicon
	Discuss the requirement framework firstly.




Issue 2-2-3: Spherical coverage requirement (EIRP drop)
[Discussion Status] Companies provide their comments but this is highly depends on Issue 2-2-2 and other sessions’ discussion. The proposal is based on Qualcomm’s assumption for Issue 2-2-2, and may be needed FFS if the x% tile point is changed. 
[Moderator] Recommendations for 2nd round:
· We encourage companies to further discuss by taking into account the agreement from RRM session and deployment session.  
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	As we commented in the previous issues, we can consider path loss and stable SNR to derive the EIRP drop based on agreed spherical coverage and underlying RRH serving area assumption.

	
	

	
	

	
	



Sub-topic 2-3 UE RF requirement framework and Power Class
Issue 2-3-1: UE RF requirement framework
[Moderator] Candidate options: 
· Option-1: For HST FR2 UE, RAN4 only defines RF requirement in the case where UE receives the HST FR2 network deployment flag. No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.
· Option-2: The RF requirement applicability rule (based on NW flag signalling) is not introduced.
[Moderator] Recommendations for 2nd round:
· Further discussion on above options.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We support option 2 and want to see how proponents of option 1 addresses our first round comment.

	Samsung
	NW flag for HST scenario is agreed to be introduced in RRM session, and it is possible the flag is absent. If so: 
- We suggest “No requirement is defined when HST FR2 UE has not received the HST FR2 network deployment flag.”, which means the roof-mounted CPE can’t guarantee the performance if no flag is indicated by NW. 

	Nokia
	We need more clarification on the flag.

	Huawei, HiSilicon
	We need more clarification on the specific content on the flag. Is there scenario flag?
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	Qualcomm: support option 2.
Huawei: on the content on NW flag, is it include the scenario? Or one bit flag.
Nokia: how is the flag used and defined? We should have clear view on flag. Is the flag from one cell?
Samsung: one flag is agreed to introduce to indicate whether it is HST scenario or not.
Huawei: we prefer option 2 with the clarification.
Samsung: original intention is that cell coverage region is with very high speed.
Nokia: the flag is not tightly related to RF requirements.

Discussion point: The RF requirement applicability rule (based on NW flag signalling) is not introduced.
	NOTE: NW flag signaling means 1 bit network flag which was agreed in RRM session.




Issue 2-3-2: UE Power Class
[Moderator] Candidate options: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
[Moderator] Recommendations for 2nd round:
· Ericsson’s proposal on new power class is reasonable (even Ericsson’s proposal on higher minimum peak is not agreed, new spherical coverage is still expected), but other questions about whether or not different RF requirement for different scenarios (A vs. B, uni- vs. bi-) need to be addressed. 
· Discussion on above question-1 and 2 are encouraged.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We support uniform requirement without distinguishing scenarios. 

	Samsung
	For RF requirement for Scenario-A and B, question to QC: 
- If RRM session already agree that “Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
•	Scenario A: [2] RX beams for all scenarios
•	Scenario B: [6] RX beams for all scenarios”
If two beambooks are used for Scenario-A and B, how a unified requirement can satisfy both Scenario-A and B?

For RF requirement for uni- and bi-directional RRH deployment, we don’t have to define two sets of requirement, because if UE have to equip with two panels, RF requirement can be unified.   

	Nokia
	Does uniform requirement mean that we specify the minimum requirement for Scenario A?
Can UE that supports Scenario B automatically support Scenario A? I assume the answer is yes.
However, UE supporting Scenario A would not automatically support Scenario B.

	Huawei, HiSilicon
	[bookmark: OLE_LINK27]We prefer to define different requirement for Scenario A and B.
Specifically for Scenario B, considering panel assumption is different for uni and bi, we prefer further classify the requirement.



Sub-topic 2-4 Beam Correspondence for FR2 HST UE
Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
[Moderator] Candidate options: 
· Option-1: No need to introduce BC tolerance requirement because all FR2 HST UE need mandatory support of Rel-15 BC without uplink beam sweeping. 
· If Rel-15 BC feature beamCorrespondenceWithoutUL-BeamSweeping is mandatorily supported by FR2 HST UE, then by following PC3 BC requirement: 
· For Rel-15 BC-capable UE, the UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping.  Such a UE is considered to have met the beam correspondence tolerance requirement.
· In other words, we don’t need to introduce BC tolerance requirement as Rel-15 PC3.
[Moderator] Recommendations for 2nd round:
· Confirm the above method to implement RAN4 agreement is the common understanding.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	Support option 1.

	Samsung
	We agree on option 1, and we identify that: if Rel-15 BC is mandatory (as agreed in last meeting), we don’t need to introduce BC tolerance requirement, but just need some description for HST UE, like: “The FR2 HST UE shall meet the minimum peak EIRP requirement and spherical coverage requirement with its autonomously chosen UL beams and without uplink beam sweeping. Such a UE is considered to have met the beam correspondence tolerance requirement.” Detailed wording can be further refined in next meeting. 

	Nokia
	Option 1

	
	




Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
[Moderator] Candidate options: 
· Option 1 (Nokia, Qualcomm, Ericsson): beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Option 2 (Samsung, Huawei): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceSSB-based-r16.
· No need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceSSB-based-r16 for Rel-17 FR2 HST UE.
[Moderator] Recommendations for 2nd round:
· More discussion is needed on above two options in 2nd round.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	QC
	We can compromise to option 2.

	Samsung
	Same comment as 1st round, considering Rel-15 BC is already mandatory to FR2 HST UE, the additional support of Rel-16 SSB-based BC gives no big difference but just different side condition. Considering the workload and limited benefits from Rel-16 SSB-based BC, we suggest to follow Option 2

	Huawei, HiSilicon
	For option 2, can we say it is not mandatory to support?

	
	




Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
[Moderator] Candidate options: 
· Option 1 (Qualcomm, Nokia): 
· Whether to make UE support of Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 mandatory depends on the availability of frequent CSI-RS configuration in FR2 HST deployment.
· Option 2 (Nokia, Huawei): beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 
· Option 3 (Samsung): 
· FR2 HST UE is not required to support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16.
· No need to define corresponding requirement for Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16 for Rel-17 FR2 HST UE.
[Moderator] Recommendations for 2nd round:
· More discussion is needed on above two options in 2nd round.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Samsung
	In the HST mobility scenario, it is questionable to assume the same side condition as Rel-16 CSI-RS based BC: i.e., SSB for a wider beam, and CSI-RS for a finer beam. We already show in deployment scenario study, with beam directed along the railway track, even the sharp beam can still cover a long range of railway, on which to further use finer beam is not realistic NW configuration. 
Similar to Issue 2-4-2, we suggest to follow Option-3, which consider that CSI-RS based BC is not practical scenario, and the benefits are not justified. Again, the RAN4 workload should also be considered. 

	Huawei, HiSilicon
	We prefer option 2.

	
	

	
	



Sub-topic 2-5 RX Requirement for FR2 HST UE
[Moderator] Tentative agreements: 
· REFSENS requirement:
· Option 1: For FR2 HST UE, RAN4 adopt REFSENS requirement as PC5, that is
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-92.6
	-89.6
	-86.6
	-83.6

	n258
	-92.8
	-89.8
	-86.8
	-83.8

	N261
	-92.6
	-89.6
	-86.6
	-83.6

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4






· Other options not precluded. 
[Moderator] Recommendations for 2nd round:
· Discuss above options as tentative agreement to be captured in WF.
[Discussion] Companies’ view are collected for 2nd round: 
	Company
	Comment

	Samsung
	If PC5-like peak EIRP is followed, we assume to follow PC5’s REFSENS requirement should be straightforward. 
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