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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 [R4-2114976], the following agreement and conclusion were made on UE RF core requirement for FR2 HST UE: 
	· WF1: Minimum peak EIRP
· Issue 2-1-2: Multi-band Relaxation
· Agreements (GTW Aug 25th): 
· 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


· WF2: Spherical Coverage
· Issue 2-2-1: Spherical coverage requirement framework
· [Background] Candidate options are discussed during GTW session on Aug 25th:
· 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.
· Note: The following agreement is achieved in GTW session on Aug 25th. 
· Agreement (GTW Aug 25th): 
· 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 2-2-3: Spherical coverage requirement (EIRP drop)
· Agreement achieved in this WF:
· Candidate methods to decide EIRP drop:
· Option 1: 
· Set EIRP drop requirement to keep received power at gNB stable.
· Other option not precluded.
· WF3: UE RF requirement framework and Power Class
· Issue 2-3-1: UE RF requirement framework
· [Background] Candidate options are discussed in GTW session on Aug 25th: 
· 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.
· Agreement achieved in this WF:
· 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.
· FR2 HST UE shall satisfy the relevant RF requirement, regardless of this NW flag signaling. 
· Issue 2-3-2: UE Power Class
· [Background] Questions to further discuss: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
· Agreement achieved in this WF:
· RAN4 define unified RF requirement for both uni- and bi-directional RRH deployment. 
· FFS RF requirement for Scenario-A and B: 
· FFS if unified RF requirement can be applied for both Scenario-A and B;
· FFS the applicability rule if two sets of RF requirements defined for Scenario-A and B respectively: 
· E.g., UE that supports Scenario B automatically support Scenario A
· WF4: Beam Correspondence
· Issue 2-4-1: Requirement impact for Rel-15 Beam Correspondence Feature
· Agreement achieved in this WF:
· Requirement impact for Rel-15 Beam Correspondence Feature
· 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.
· Issue 2-4-2: The necessity of support Rel-16 optional feature beamCorrespondenceSSB-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 feature beamCorrespondenceSSB-based-r16:  
· beamCorrespondenceSSB-based-r16 shall be mandated to FR2 HST UE.
· Issue 2-4-3: The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16? 
· Agreement achieved in this WF:
· The necessity of support Rel-16 optional feature beamCorrespondenceCSI-RS-based-r16: 
· beamCorrespondenceCSI-RS-based-r16 shall be optional to FR2 HST UE. 



In this email thread, the following agenda items will be discussed: 
· 8.9.1	General
· 8.9.3	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

	R4-2118776
	Nokia, Nokia Shanghai Bell, Samsung
	TR for FR2 HST



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

	R4-2118776 (General TP to TR 38.854)
	Company A

	
	Company B

	
	



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  

	R4-2118776 (General TP to TR 38.854)
	Suggested to be “agreeable”. 



Discussion on 2nd round (if applicable)
No discussion expected for 2nd round. 

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

	R4-2117626
	Qualcomm, Inc.
	Proposal 1: Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
Proposal 2: For the agreed FR2 HST demod scenarios, azimuth angle range = [-45, 45] and polar angle range = [45, 90] are enough to cover the possible RRH directions from UE perspective.
Proposal 3: UE is assumed to have 2 back to back panels.
Proposal 4: Set EIRP drop requirement to keep received power at gNB stable.
Proposal 5: EIRP drop requirement for HST is -15dB.
Proposal 6: REFSENSE requirement can follow PC5.
Proposal 7: Set EIRP = 31.2dBm for FR2 HST UE.

	R4-2118224
	Samsung
	Proposal-1: Introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as: 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE



Proposal-2: RAN4 define unified RF requirement to cover both Scenario-A and B. 
Proposal-3: The unified RF requirement for FR2 HST UE is defined based on bi-directional Scenario-B deployment:
- With the condition that NW signaling indicates bi-directional Scenario-B deployment;
- No need to specify UE RF requirement for other scenarios.

	R4-2119295
	Huawei
	Reserved

	R4-2118225
	Samsung
	Proposal-1: If a unified requirement for both Scenario-A and B is agreed, bi-directional deployment in Scenario-B can be regarded as the baseline to define UE spherical coverage requirement. 
Proposal-2: In the new spherical coverage requirement framework, 
- Two boresight directions for forward and backward shall be declared by UE vendors;
- The spherical coverage requirement is verified on the areas w.r.t two boresight directions respectively, and each area is defined as: 
-- The range [theta_1, theta_2] relative to the associated boresight direction (theta_boresight = 0) for elevation;
-- The range [phi_1, phi_2] relative to the associated boresight direction (phi_boresight = 0) for azimuth. 
Proposal-3: For the area to be verified in FR2 HST spherical coverage requirement framework, it is proposed to use:
- The range [theta_1 = -10 degree, theta_2 = +10 degree] relative to the associated boresight direction (theta_boresight = 0) for elevation;
- The range [phi_1 = -25 degree, phi_2 = +25 degree] relative to the associated boresight direction (phi_boresight = 0) for azimuth. 
- Accordingly, the spherical coverage (by two UE panels) will be 


	R4-2118433
	ZTE Corporation
	Observation 1: If new spherical coverage requirement framework is considered, it may be necessary to determine different boresight for different scenario and deployment.
Observation 2: If new spherical coverage requirement framework is considered, it may be necessary to determine different phi and theta for different scenario and deployment.
Proposal 1: To consider the complexity of the new spherical coverage requirement framework.

	R4-2118222
	Samsung
	Proposal 1: For FR2 HST UE, the beam correspondence support can be summarized in the following Table 1.
Table 1 Summary of Beam correspondence Support for FR2 HST UE
	FR2 Power Class
	Rel-15 BC Feature
beamCorrespondenceWithoutUL-BeamSweeping
	Rel-16 SSB based enhanced BC
beamCorrespondenceSSB-based-r16
	Rel-16 CSI-RS based enhanced BC
beamCorrespondenceCSI-RS-based-r16
	Requirement Applicability for 
(1) Minimum peak EIRP, spherical coverage requirement
(2) BC Tolerance requirement
	Side condition

	FR2 HST UE
(PC X)
	Supported
(Mandatory)
	Supported
(Mandatory)
	Not Supported
	Meet (1) w/o UL beam sweeping
BC Tolerance req. (2) is met implicitly
	Side condition for SSB based enh. BC 
(CSI-RS not provided)

	
	
	
	Supported
	
	Side condition for CSI-RS based enh. BC 
(weak SSB)




	R4-2118223
	Samsung
	Draft CR for beam correspondence requirements for FR2 HST UE

	R4-2118226
	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 and 1st round view collection
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 and Power Class
Sub-topic description:
Open issues and candidate options before e-meeting:

Issue 2-1-1: 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.” 
· Proposals
· Proposal 1 (Samsung): Introduce new power class for FR2 HST UE, by numbering as UE power class 6 and specifying UE type as: 
	UE Power class
	UE type

	1
	Fixed wireless access (FWA) UE

	2
	Vehicular UE

	3
	Handheld UE

	4
	High power non-handheld UE

	5
	Fixed wireless access (FWA) UE

	6
	High Speed Train Roof-Mounted UE



· Recommended WF
· Companies’ views are collected in 1st round discussion.

	Company
	Comments

	Samsung
	As proponent of P1, of course we support P1. 

	Verizon
	We have no issue for the new UE PC6 class in Rel-17 

	
	


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· The proposal 1 seems agreeable. 

Agreement: the proposal 1 is agreed.

Issue 2-1-2: UE RF requirement framework – Unified requirement for Scn-A & B: 

· [Moderator] In this meeting, the following agreement achieved: 
	· [Background] Questions to further discuss: 
· Question-1: Different RF requirements for scenario A and B respectively?
· Question-2: Different RF requirements for uni-and bi-directional respectively?
· Agreement achieved in this WF:
· RAN4 define unified RF requirement for both uni- and bi-directional RRH deployment. 
· FFS RF requirement for Scenario-A and B: 
· FFS if unified RF requirement can be applied for both Scenario-A and B;
· FFS the applicability rule if two sets of RF requirements defined for Scenario-A and B respectively: 
· E.g., UE that supports Scenario B automatically support Scenario A


· Proposals
· Proposal 1 (Samsung): RAN4 define unified RF requirement to cover both Scenario-A and B.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Discussion: 
Qualcomm: for this one and next one, we are supportive. Some companies raised concern on RRM requirements. If we agree with unified requirements and use the larger spherical coverage as requirements, then there would be conflict with RRM in terms of panel number assumed.
Samsung: we have different views for unified requirement. Most companies supported it and do not want to define separate sets of requirements. RF is more physical requirements. We do not need define several requirements since one hardware will be used. We can have unified requirements for RF only.
Ericsson: we share the view of Samsung. We would like to coverage requirements not to mandate two panels.
Qualcomm: we can discuss RF and RRM separately. We support it. The only issue is that RF requirement discussion is limited by what the RRM conclusions about two panel (Two Rx). This unified requirement is limited by conclusion of two panel for Rx sweeping.

Agreement:

	Company
	Comments

	QC
	We support proposal 1, and unified requirement applies to scenario A, B and uni- and bi-directional deployment.

	Verizon
	We agree Proposal 1!

	ZTE
	It is good to define a unified requirement for scenario-A/B uni-/bi-directional deployment to reduce test effort. 
A conservative requirement can be considered for a unified requirement. For example, the coverage requirement of scenario-B uni-directional deployment need to be considered.  The angle range is  from 10.6 degree to 56.3 degree for scenario-B  uni-directional and 0.8 degree to 45 degree for scenario-B uni-directional  deployment. The unified RF requirement need to cover the angle range.

	Ericsson
	We agree with the proposal

	Huawei
	The signaling is not tightly related to specifying the requirements, which is for applicability of the requirements. We think such flag signaling may not be necessary, which can be discussed later.



 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· The proposal 1 seems agreeable. 
· Note: considering RRM session also consider different or unified requirement set for Scenario A and B, we expect the conclusion in main session only impact RF requirement, while RRM requirement should be a different story to be decided by RRM experts. 


Issue 2-1-3: UE RF requirement framework – How to define UE RF requirement: 

· Proposals
· Proposal 1 (Samsung): The unified RF requirement for FR2 HST UE is defined based on bi-directional Scenario-B deployment:
· With the condition that NW signaling indicates bi-directional Scenario-B deployment;
· No need to specify UE RF requirement for other scenarios.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

	Company
	Comments

	QC
	As we commented in issue 2-2-2, scenario A requires larger spherical coverage, and we need to consider scenario A at least for spherical coverage. Uni-directional also requires larger phi angle coverage than bi-directional.

	Samsung
	The major point here is if a unified UE RF requirement will be defined, and then we have to select a Scenario on which the RF is defined based on. For which scenario to be based on, discussion is needed but we can see where the difference comes from because different companies may assume different Ds_offset and other parameters, which posing different UE RF requirement then.    

	Verizon
	We are agree in principle. For Scenario-A, some specific requirements (e.g., larger spherical, different phi and theta angles and coverage) should be reflected in the framework.   

	ZTE
	A conservative requirement should be taken into consideration. The coverage requirement of scenario-B uni-directional deployment and the angle range of scenario-B uni-directional deployment and scenario-B bi-directional deployment should be covered.

	Ericsson
	We agree in principle. One caveat is that we think that the possibility to build a single panel UE should not be removed, which means it should be possible to declare only one boresight direction (see comments below)


 

· Moderator’s Intermediate summary for GTW session (4th Nov)
· The principle in P1 seems agreeable to the group, while the following proposed WF can be further discussion during GTW: 
· The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 
· If NW signaling is introduced (decided by RRM and/or Demod session), UE RF requirement is defined with the condition that NW signaling indicates the particular deployment scenario type;
· No need to specify UE RF requirement for other scenarios.
Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1:use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 
· FFS whether It should not be mandated for UE to have two panels
Samsung: we agree that UE has two panels one for forward and one for back. It is also assumed that the panels should simultaneous receive or transmit. That contradicts with Ericsson comments. We wonder if the assumption is used only for evaluation or requirements.
Verizon: for union coverage requirements, spherical coverage would be different between scenarios. We need address the spherical coverage requirements first.
Qualcomm: RF requirements are going to be based on what area to be covered or how wide the area the panel can cover.
· If NW signaling is introduced (decided by RRM and/or Demod session), UE RF requirement is defined with the condition that NW signaling indicates the particular deployment scenario type

Sub-topic 2-2 Minimum Peak EIRP
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Minimum Peak EIRP
· [Moderator] In RAN4#99-e, RAN4 agree that “RAN4 adopt 30.x dBm (similar to PC5) as baseline.”
· Proposals
· Proposal 1 (Qualcomm): Set EIRP = 31.2dBm for FR2 HST UE: based on link budget requirement analysis in R4-2109570. 
· Recommended WF and suggested discussion point:
· Keep existing agreement from RAN4#99-e.
· If new minimum peak EIRP is proposed, clarification is needed from UE implementation perspective for how the improvement is achieved compared to PC5.

	Company
	Comments

	QC
	We can support recommended WF.

	MediaTek
	We are fine for recommended WF.

	Verizon
	We are fine for the WF


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· The group is okay to keep existing agreement from RAN4#99-e: 
· RAN4 adopt 30.x dBm (similar to PC5) as baseline.


Sub-topic 2-3 Spherical Coverage 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Spherical coverage requirement framework
· [Moderator] In last meeting, it is agreed 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 of reconsidering of spherical coverage framework (ZTE):
· Observation 1: If new spherical coverage requirement framework is considered, it may be necessary to determine different boresight for different scenario and deployment.
· Observation 2: If new spherical coverage requirement framework is considered, it may be necessary to determine different phi and theta for different scenario and deployment.
· Proposal 1: To consider the complexity of the new spherical coverage requirement framework.
· Proposals of UE declaration of boresight direction(s): 
· Proposal 2 (Samsung): Two boresight directions for forward and backward shall be declared by UE vendors.
· Proposals of coordination system: 
· Proposal 3 (Qualcomm): Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
· Proposal 3 (Samsung): Coordination is based on relative angles from UE declared boresight directions: 
· The spherical coverage requirement is verified on the areas w.r.t two boresight directions respectively, and each area is defined as: 
· The range [theta_1, theta_2] relative to the associated boresight direction (theta_boresight = 0) for elevation;
· The range [phi_1, phi_2] relative to the associated boresight direction (phi_boresight = 0) for azimuth. 
· Recommended WF
· Companies’ views are collected in 1st round discussion.

	Company
	Comments

	QC
	We are open to discuss proposal 3 from Samsung, but we need to know the phi and theta plane w.r.t. ground. For proposal 3 from QC, the azimuthal plane is parallel to the ground and 90 degrees theta angle is parallel to the ground and 0 degree pointing towards the sky. Could Samsung clarify what’s the azimuthal plan, and the what’s the theta angle perpendicular to the ground?

	Samsung
	The major difference of Samsung’s proposal from QC is: whether or not UE can claim its boresight direction. The merit of our proposal is “Two boresight directions for forward and backward shall be declared by UE vendors.”, then the UE RF requirement is just based on component’s capability. Even with the same chipset component, it is still possible to adjust the boresight directions based on practical deployment demand. 
So the value of theta_1/2 and phi_1/2 are relative angle from the associated boresight direction. 
If the proposed relative coordination system want to match QC’s proposal (theta range = [45, 90], phi range = [-45,+45]), the boresight direction should be pointed to theta_boresight = 67.5, phi_boresight = 0 w.r.t the absolute coordination used by QC. 
In summary, the relative coordination (relative to the UE claimed boresight direction) give more flexibility to UE’s intended coverage direction. 
 

	Verizon
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The spherical coverage framework (including both coverage x%-tile and EIRP drop in below) seems an essential requirement for now. It affects the decision of the UE RF framework. All information from companies is related, and the common agreements are still needed for this work. 

	QC
	We are open to discuss the boresight direction is based on UE declaration and set to theta = 0 and phi = 0 proposal, but the direction of [0 0] is not enough to define a coordination system, at least we need to define the azimuthal plane direction w.r.t. boresight ([0 0]). Clarification on this is needed from Samsung.

	ZTE
	As pointed in our contribution, if the new frame is introduced the complexity of determining boresight, theta and phi need to be considered.

	Ericsson
	We are OK with proposal 3, with the caveat that we think that the possibility to build a single panel UE should not be removed; it should be possible to declare boresight in either one direction or in two directions.

	Huawei
	Theta and phi and the relationship with boresight direction should be further discussed.


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
·  Proposal of reconsidering of spherical coverage framework: 
· Seems the group prefer to follow the last meeting’s agreement to discuss the details for the new spherical coverage framework. 
· As suggest by ZTE, the group can discuss new spherical coverage framework firstly, if issues (e.g., complexity) identified, then the group to discuss the necessity of reconsidering the framework. 
· Proposals of UE declaration of boresight direction(s): 
· Discuss P1
· Discuss how to setup the coordination based on the relative angle from the claimed boresight direction(s)
· Discuss 1 or 2 boresight directions to be claimed by UE
· Proposals of coordination system
· Option 1: absolute coordination system: 
· Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Azimuthal plane: (same as QC)
· parallel to the ground
· 0 and 180 degrees are parallel to the track
· Note: assume two-sides RRH deployment (left and right to the track), so UE’s claimed boresight direction for azimuthal plane is along with the track
· Elevation plane: 
· 0 degree is the boresight direction claimed by UE
· The elevation plane is perpendicular to azimuthal plane


Issue 2-3-2: Spherical coverage x%-tile point
· [Moderator] The spherical coverage requirement (x%-tile point and required EIRP metric) needs FFS. 
· Proposals: 
· Azimuth angle (i.e., phi) range to cover: 
· Qualcomm: [-45, +45] degree relative to absolute coordination system
· Samsung: [-25, +25] degree relative to UE declared boresight direction
· Elevation angle (i.e., theta) range to cover: 
· Qualcomm: [45, 90] degree relative to absolute coordination system
· Samsung: [-10, +10] degree relative to UE declared boresight direction
· Number of panel: 
· [Samsung, Qualcomm]: UE is assumed to have 2 back to back panels
· Recommended WF
· Companies’ views are collected in 1st round discussion.

	Company
	Comments

	QC
	We plot the angle range for scenario A and B, in Azimuthal and horizontal plane below:
We can see that scenario A Azimuthal angle range is ~45 degree, and elevation angle range is ~34 degree, scenario B is smaller. This analysis is only for one size, the spherical range should double. In order to support scenario A, at least [-45, +45] and [0,35] are needed. [-25, +25] and [-10, +10] seems not enough.

45
340m
10m
10m
1.64
Scenario A – Azimuthal angle

250m
100m
150m
23.2
56
Scenario B – Azimuthal angle


Note that in bi-directional deployment, UE may or may not need to cover this range, but in uni-directional deployment, UE needs to cover this range.


For the elevation angle, we provide the analysis below, in which we derive the 34 degree.Hdiff=10m
Horizontal distance 1 = sqrt(Dmin^2+D_offset^2) = 10*sqrt(2)m
35
Horizontal distance 2 = sqrt(Dmin^2+D_s^2) ~700m
0.8
Scenario A – Elevation angle


	Samsung
	 It should be note that the agreement achieved for Ds_offset values (as below) from Deployment scenario email thread is for demodulation requirement purpose, and actually based on several companies’ analysis, the value of Ds_offset should be larger than 10m for Scenario-A. 

	· Agreement (GTW Aug 24th):
· Scenario-A: Ds_offset = 10m
· Scenario-B: Ds_offset =100m 
· Note: The values are derived from worst cases based on the analysis of deployment scenario and used for demodulation requirement definition purpose. 



Our understanding is for demodulation channel model, a value of Ds_offset anyway should be given, otherwise the channel modeling can’t be determined. From that sense, the value of Ds_offset = 10m give the near-to-worst case Doppler shift change in the channel modeling, but it is not necessarily means from RF perspective, we have to face such worst case: several companies confirm that a larger Ds_offset can make the required spherical coverage very limited for FR2 HST UE. 

To QC: For two azimuth plane figures for Scn-A and B, is that the understanding correct for Scenario-B, the required coverage in azimuth should be [-56 degree, 56 degree], rather than the relative angle 56 – 23.2 degree? 
For the expected range of coverage proposed by QC, should UE is expected to cover the range by a smaller-size beambook? At least from RRM perspective, the rough beam number is smaller than normal PC3 UE, so we expect the number of sharp beam should be also smaller. If that is case, the EIRP drop will anyway be larger from UE implementation perspective. 

	QC
	To Samsung:
We plot the Azimuthal angle for uni-directional model in scenario-B below:700m
100m
150m
10.6
56
Scenario B – Azimuthal angle

And scenario A
45
710m
10m
10m
0.8
Scenario A – Azimuthal angle



To cover scenario B, we need at least +/- (56-10.6) = 45, and scenario A we need at least +/- (45-0.8) = 44. We are open to discuss some relaxation to account for fewer beams in FR2 HST, but the difference can’t be too large. Otherwise the demod requirement becomes useless, why should we test an area that is not within spherical coverage?

	Ericsson
	Although 2 back to back panels will be very common and it is fine to base spherical coverage requirements on this assumption, there is no reason to rule out the possibility of a UE with a single panel.
Regarding the range of angles, although Doffset 10m and 100m were agreed in the channel model discussion these were the most pessimistic values; in our analysis actually the handover for scenario A is around 50-100m from the basestation and scenario B around 200-350m.

	Huawei
	For [-45, +45] degree azimuth angle for scenario A, whether it is based on the assumption of RRH at each side of the rail track? If this is the case, wouldn’t scenario B azimuth angle in the range of [-56, +56]. As one beam per panel is considered for scenario A, is it possible for one beam to cover this angle range? If not, whether two panels to be considered for uni-directional? Some issues should be further discussed. 


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· Discussion point-1: Two panels as baseline, but one panel can be considered or not?
· Discussion point-2: Ds_offset from deployment scenario analysis should be based or not?
· Discussion point-3: How to determine the range (theta, phi) to cover


Issue 2-3-3: 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.
· Proposal 2 (Qualcomm): EIRP drop requirement for HST is -15dB: 
· [Moderator]: Note the proposed drop value is based on the corresponding spherical coverage framework.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

	Company
	Comments

	MediaTek
	We share similar view as Moderator. Maybe define spherical coverage framework firstly is needed.

	
	


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· Seems it is not mature enough to discuss the EIRP drop if the spherical coverage requirement framework (Issue 2-3-1) and percentile point (Issue 2-3-2) are not yet decided. 
· Suggest to not be treated in GTW.



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: Beam correspondence support for Rel-15/16 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 and Rel-16 BC feature beamCorrespondenceSSB-based-r16, and could optionally support Rel-16 BC feature beamCorrespondenceCSI-RS-based-r16. 
· [Moderator] It is necessary to clarify the expected specification impact for drafting CR. 
· Proposals
· Proposal 1 (Samsung): For FR2 HST UE, the beam correspondence support can be summarized in the following Table 1.
	FR2 Power Class
	Rel-15 BC Feature
beamCorrespondenceWithoutUL-BeamSweeping
	Rel-16 SSB based enhanced BC
beamCorrespondenceSSB-based-r16
	Rel-16 CSI-RS based enhanced BC
beamCorrespondenceCSI-RS-based-r16
	Requirement Applicability for 
(1) Minimum peak EIRP, spherical coverage requirement
(2) BC Tolerance requirement
	Side condition

	FR2 HST UE
(PC X)
	Supported
(Mandatory)
	Supported
(Mandatory)
	Not Supported
	Meet (1) w/o UL beam sweeping
BC Tolerance req. (2) is met implicitly
	Side condition for SSB based enh. BC 
(CSI-RS not provided)

	
	
	
	Supported
	
	Side condition for CSI-RS based enh. BC 
(weak SSB)



· Recommended WF
· Companies’ views are further collected in 1st round discussion.

	Company
	Comments

	Samsung
	The proposed is based on previous agreement, and the table here is given to make sure the group has the same understanding for the expected spec change for FR2 HST UE’s BC requirement. 

	Verizon
	Agree with Moderator proposal!


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· Seems P1 is agreeable to the group.


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, Qualcomm): 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.

	Company
	Comments

	
	

	
	


 
· Moderator’s Intermediate summary for GTW session (4th Nov)
· Seems P1 is agreeable to the group. 


Companies views’ collection for 1st round 
Open issues 
[Moderator] View collection under each issues in Section above. 


CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2118223 (Draft CR to BC requirement)
	 QC: suggest to discuss after reaching agreement for 2-4-1

	
	Samsung: Okay to discuss the table proposed for 2-4-1 firstly, but our understanding is the table in P1 of Issue 2-4-1 is a straightforward summary of the expected RAN4 spec change based on existing agreements. 

	
	





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 Power Class
[Summary of discussion] 
Agreement is achieved in GTW session, and this issue can be closed. 

	
	Issue 2-1-2: UE RF requirement framework – Unified requirement for Scn-A & B:
[Summary of discussion] 
During GTW discussion, the achieved agreement confirm the unified RF requirement for FR2 HST UE except spherical coverage. 
Recommended for 2nd round: 
· To discuss under the Issue 2-1-3 for how spherical coverage requirement shall be defined. 

	
	Issue 2-1-3: UE RF requirement framework – How to define UE RF requirement:
[Summary of discussion] 
During GTW discussion, the achieved agreement confirm the unified RF requirement for FR2 HST UE except spherical coverage, and it is still FFS for the principle on how to define spherical coverage requirement. 
Recommended for 2nd round: 
· To continue 2nd round discussion based on the outcome from GTW as below: 
Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1:use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 
· FFS whether It should not be mandated for UE to have two panels

	Sub-topic 2-2
	Issue 2-2-1: Minimum Peak EIRP
[Summary of discussion]
Consensus on the recommended WF, i.e., to keep existing agreement from RAN4#99-e
Recommended for 2nd round: 
· Keep existing agreement from RAN4#99-e: 
· RAN4 adopt 30.x dBm (similar to PC5) as baseline.

	Sub-topic 2-3
	Issue 2-3-1: Spherical coverage requirement framework
[Summary of discussion]
Discussion are provided in the three aspects: 
· Proposal of reconsidering of spherical coverage framework: 
· Seems the group prefer to follow the last meeting’s agreement to discuss the details for the new spherical coverage framework. 
· As suggest by ZTE, the group can discuss new spherical coverage framework firstly, if issues (e.g., complexity) identified, then the group to discuss the necessity of reconsidering the framework. 
· Proposals of UE declaration of boresight direction(s): 
· Discuss P1
· Discuss how to setup the coordination based on the relative angle from the claimed boresight direction(s)
· Discuss 1 or 2 boresight directions to be claimed by UE
· Proposals of coordination system
· Option 1: absolute coordination system: 
· Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Azimuthal plane: (same as QC)
· parallel to the ground
· 0 and 180 degrees are parallel to the track
· Note: assume two-sides RRH deployment (left and right to the track), so UE’s claimed boresight direction for azimuthal plane is along with the track
· Elevation plane: 
· 0 degree is the boresight direction claimed by UE
· The elevation plane is perpendicular to azimuthal plane
Recommended for 2nd round: 
· Continue 2nd round discussion on how to define the new spherical coverage requirement framework. 

	
	Issue 2-3-2: Spherical coverage x%-tile point
[Summary of discussion]
Discussion are provided in the following three aspects: 
· Two panels as baseline, but one panel can be considered or not?
· Ds_offset from deployment scenario analysis should be based or not?
· How to determine the range (theta, phi) to cover
During GTW session, the discussion points above are taken into the discussion on Issue 2-1-3 already. 
Recommended for 2nd round: 
· To discuss under the Issue 2-1-3 for how spherical coverage requirement shall be defined.

	
	Issue 2-3-3: Spherical coverage requirement (EIRP drop)
[Summary of discussion]
It should be noted that P1 is already confirmed in last meeting agreement, while P2 is hard to discussion since the area for spherical coverage is not yet decided. 
Recommended for 2nd round: 
· Only discuss Issue 2-3-3 if Issue 2-1-3 on how spherical coverage requirement to be defined is decided. 

	Sub-topic 2-4
	Issue 2-4-1: Beam correspondence support for Rel-15/16 Beam Correspondence Feature
[Summary of discussion]
No concerns raised on the summary of BC support for FR2 HST UE, which can be used as the guidance for CR drafting.   
Recommended for 2nd round: 
· Agree P1 in the WF.

	Sub-topic 2-5
	Issue 2-5-1: REFSENS requirement:  
[Summary of discussion]
No concerns raised on the P1 for REFSENS requirement for FR2 HST UE.   
Recommended for 2nd round: 
· Agree P1 in the WF.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2118223 (Draft CR to BC requirement)
	Based on 1st round discussion, it is suggested to discuss draft CR after reaching agreement on Issue 2-4-1. Suggested to be “Returned to” for 2nd round discussion. 



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”.

Based on the 1st round discussion, the following issues are expected to be continued in the 2nd round discussion. 
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-3: UE RF requirement framework – How to define UE RF requirement:
[Summary of discussion] 
During GTW discussion, the achieved agreement confirm the unified RF requirement for FR2 HST UE except spherical coverage, and it is still FFS for the principle on how to define spherical coverage requirement. 
Recommended for 2nd round: 
· To continue 2nd round discussion based on the outcome from GTW as below: 
Agreement:
· The unified RF requirements for FR2 HST UE are defined except spherical coverage 
· FFS on spherical coverage requirements
· Option 1:use the union of the largest spherical coverage of theta and phi to define the unified requirements 
· Option 2: The unified RF requirement for FR2 HST UE is defined based on one particular scenario requiring the largest spherical coverage. 
· FFS whether It should not be mandated for UE to have two panels
	Company
	Comment

	Verizon
	One option would be at the end. Before this, it would be helpful to have comparable results for the difference of spherical coverage from options. Thus, we may need some level agreements for the Sub-topic 2-3, first.
For two panels, this aligns on the previous agreement, and we should not change it.

	QC
	Option 1 fits better to the “unified” requirement by definition, since this derivation ensure that all the scenarios are within coverage. We are open to discuss how to address the number of Rx beam concern in option 1 framework.
But we are wondering whether we should directly use the number of Rx from RRM requirement in RF discussion. In RRM requirement, the Rx beam considered is rough beams, and RF spherical coverage considers fine beams, and number of fine beams is larger than the number of rough beams.

	HW
	· Because which scenario (A or B) is with the largest spherical coverage is unclear now and the required coverages for different scenarios may overlap but may not contain each other, e.g., the required coverage for Scenario A cannot fully cover the required coverage for Scenario B and vice versa, the option 1 seems more appropriate for unified RF requirements.
· The Rx beam number problem should be considered to meet this RF requirements. But this is the next step after the specification of spherical coverage requirements.



The following discussed is copied from WF discussion: 
	Company
	Comment

	Samsung
	During email and GTW discussion, it is proposed that “FFS whether It should not be mandated for UE to have two panels”
However, it is contradict to our understanding, because from both deployment scenario and RRM session, two panels are assumed: 
· Deployment scenario approved WF [R4-2106100] from RAN4#98-bis-e: 
· UE antenna panel(s) for forward and backward directions
· RAN4 to consider CPE to be equipped with two panels pointed forward and backward along the track. 
· Detailed boresight directions of each panel can be adjusted based on companies’ analysis. 
· Number of Beam for uni-directional RRH deployment, Scenario-A
· For scenario-A, uni-directional, UE parameter:
· Agreement in GTW Session (15th April, Thursday)
· 1 beam per panel; 
· 2 panels assumed to be implemented in the UE side; 
· Only the one active panel per UE can be used for Tx and Rx; and FFS whether another panel can be used for beam search
· RRM session agreed the number of RX beams also by assuming 2 panels forward and backward along the track. 

For the agreed option 1 and option 2, we are fine to have both options to be further discussed in next meeting. 

	Verizon
	The consensus of two panels should be not changed. We agree with Samsung comments above. 

	QC
	Agree with Samsung and Verizon for the two panels issue. For option 1 and 2 from GTW, we have the following comment:
Option 1 fits better to the “unified” requirement by definition, since this derivation ensure that all the scenarios are within coverage. We are open to discuss how to address the number of Rx beam concern in option 1 framework.
But we are wondering whether we should directly use the number of Rx from RRM requirement in RF discussion. In RRM requirement, the Rx beam considered is rough beams, and RF spherical coverage considers fine beams, and number of fine beams is larger than the number of rough beams.

	ZTE
	The RRH deployment in both sides of rail track discussed in RRM session also need to be taken into account.
RRH deployment in both sides of rail track may demand more panel and larger angle range.
The following is the tentative agreement in RRM session:
Tentative agreements:
[6] RX beams in scenario-B cover the impact of RRH position at one/both sides of rail track.

	HW
	Agree with Samsung, Verizon, QC for the two panels issue. Here is our comment:
· Since UE with two panels is indispensable in Scenario-B (only one panel is working at the same time) and the agreement is to specify the unified RF requirements for FR2 HST UE, it’s more appropriate to assume the 2-pannel configuration.
· Because which scenario (A or B) is with the largest spherical coverage is unclear now and the required coverages for different scenarios may overlap but may not contain each other, e.g., the required coverage for Scenario A cannot fully cover the required coverage for Scenario B and vice versa, the option 1 seems more appropriate for unified RF requirements.
The Rx beam number problem should be considered to meet this RF requirements. But this is the next step after the specification of spherical coverage requirements.



The following discussion is provided in GTW session (11th Nov.)
[Proposed WF to be discussed in GTW]
· FR2 UE RF requirement is defined based on the assumption that UE has two panels.

Tentative agreement: The assumption that UE has two panels, i.e., back-to-back panels, will be used to derive spherical coverage requirements.

Ericsson: we keep out position.
Qualcomm: it is a fundamental assumption to derive the spherical coverage.
Samsung: RRM defines the requirement with two panel assumptions. In the scenario discussion, we had agreement to assume two panels.
Verizon: the current situation leads us to the previous discussion. One panel won’t work. The agreement in scenario is relevant to all the discussions. We should follow the previous agreement. Otherwise it will cause the delay.
Ericsson: We do not see any issue for companies to make analysis.
Huawei: follow the previous agreement.
ZTE: we should assume two panel. From RRM session, the RRH can be deployed on both sides of track. For the coverage requirement for boresight, for scenario B the boresight may be adjusted.


	Sub-topic 2-3
	Issue 2-3-1: Spherical coverage requirement framework
[Summary of discussion]
Discussion are provided in the three aspects: 
· Proposal of reconsidering of spherical coverage framework: 
· Seems the group prefer to follow the last meeting’s agreement to discuss the details for the new spherical coverage framework. 
· As suggest by ZTE, the group can discuss new spherical coverage framework firstly, if issues (e.g., complexity) identified, then the group to discuss the necessity of reconsidering the framework. 
· Proposals of UE declaration of boresight direction(s): 
· Discuss P1
· Discuss how to setup the coordination based on the relative angle from the claimed boresight direction(s)
· Discuss 1 or 2 boresight directions to be claimed by UE
· Proposals of coordination system
· Option 1: absolute coordination system: 
· Following the legacy coordinate system, we assume the azimuthal plane is parallel to the ground, and 90 degrees theta angle is parallel to the around, 0 degrees is pointing towards the sky. On the azimuthal plane, 0 and 180 degrees are parallel to the track, and the phi range is [-180, 180] and theta range is [0, 180].
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Azimuthal plane: (same as QC)
· parallel to the ground
· 0 and 180 degrees are parallel to the track
· Note: assume two-sides RRH deployment (left and right to the track), so UE’s claimed boresight direction for azimuthal plane is along with the track
· Elevation plane: 
· 0 degree is the boresight direction claimed by UE
· The elevation plane is perpendicular to azimuthal plane
Recommended for 2nd round: 
· Continue 2nd round discussion on how to define the new spherical coverage requirement framework. 
	Company
	Comment

	QC
	A few clarification question for option 2 to make sure that it is a correct coordination system:
Suppose boresight direction is parallel to the track (and ground). 
1. The azimuthal plane is with 0 degree polar angle. The direction pointing to sky is 90 degree, point to earth center is -90 degree
2. Azimuthal plane 0 and 180 degree are parallel to the track: then the two back to back panels, 
a. one covers Azimuthal [-90, 90] and Elevation [-90,90] 
b. the other covers [90,180] and [-180,-90], and Elevation [-90,90] 
c. Azimuthal -180, 180 are the same direction.
Note that “cover” here means the division of one sphere to two half spheres, not the spherical coverage.
Are the above descriptions accurate?

	HW
	· We tend to agree with the motivation of new spherical coverage framework, but we need to consider it more carefully and the previous framework is still not excluded.
· Several concepts should be clarified before the detail:  What the boresight direction means for Option 1 and Option 2?  For Option 2, the coordination does not have to be an orthogonal coordination system? If a panel corresponds a boresight, then the two different coordination appears in the Option 2? Are there two boresight directions to be considered in the new spherical coverage framework or just one boresight direction? In Option 2, if different coordination is utilized, how to define the unified spherical coverage here? What are the exact definition of theta and phi? For azimuth angle theta, should it be the angle in the plane where the boresight direction is located or the angle on the azimuthal plane with respect to the projection of boresight?
· It’s seems not quite appropriate to define the spherical coverage via the Cartesian product of the azimuth extent and the elevation extent. Maybe the relative cone angle extent to the boresight direction is more suitable for this problem because it’s coordinate system independent.    

	
	



The following discussed is copied from WF discussion: 

	Company
	Comment

	Verizon
	We would like to see some consensus on this sub-topic.

	QC
	A few clarification question for option 2 to make sure that it is a correct coordination system:
Suppose boresight direction is parallel to the track (and ground). 
3. The azimuthal plane is with 0 degree polar angle. The direction pointing to sky is 90 degree, point to earth center is -90 degree
4. Azimuthal plane 0 and 180 degree are parallel to the track: then the two back to back panels, 
d. one covers Azimuthal [-90, 90] and Elevation [-90,90] 
e. the other covers [90,180] and [-180,-90], and Elevation [-90,90] 
f. Azimuthal -180, 180 are the same direction.
Note that “cover” here means the division of one sphere to two half spheres, not the spherical coverage.
Are the above descriptions accurate?

	ZTE
	

	HW
	· We tend to agree with the motivation of new spherical coverage framework, but we need to consider it more carefully and the previous framework is still not excluded.
· Several concepts should be clarified before the detail:  What the boresight direction means for Option 1 and Option 2?  For Option 2, the coordination does not have to be an orthogonal coordination system? If a panel corresponds a boresight, then the two different coordination appears in the Option 2? Are there two boresight directions to be considered in the new spherical coverage framework or just one boresight direction? In Option 2, if different coordination is utilized, how to define the unified spherical coverage here? What are the exact definition of theta and phi? For azimuth angle theta, should it be the angle in the plane where the boresight direction is located or the angle on the azimuthal plane with respect to the projection of boresight?
It’s seems not quite appropriate to define the spherical coverage via the Cartesian product of the azimuth extent and the elevation extent. Maybe the relative cone angle extent to the boresight direction is more suitable for this problem because it’s coordinate system independent.      

	Samsung
	· Based on the comments on the coordination, here is our understanding: 
1. We firstly assume an absolute coordination system (same as Option 1 as your proposal): 
· We assume the x-axis is the train moving direction. 
· Z-axis is point to the sky
[image: cid:image001.png@01D7D699.2DB7A770]
1. Next we just want to show why we think the “relative” theta and “relative phi” are needed: 

· Case-1: Boresight direction is (Θ=90 degree, ϕ=0 degree)
· This case is simple, as long as we specify the upper and lower limits of the coverage around x-axis, it should be fine: 
· The coverage area in absolute coordination system: 
· Azimuth range: [-ϕ1, ϕ2]
· Elevation range: [90 – Θ1, 90 + Θ2]
· Note: by assume all values of ϕ1, ϕ2, Θ1, Θ2 are positive values. 
[image: cid:image003.png@01D7D699.2DB7A770]
· Case-2: Boresight is upward (Θ=X degree, ϕ=0 degree), and X<90 degree. 
· In this case, we expect the spherical coverage still should be around the boresight direction
· By using relative coordination, we can still try to claim the coverage area is around the borsight direction
· But with absolute coordination, how we can describe that? 

[image: cid:image009.png@01D7D699.2DB7A770]
Our intention is make sure the coverage area in the above Case-2 can be easily indicated by using a coordinate system, otherwise the proposed new framework don’t make sense. 



The following discussion is provided in GTW session (11th Nov.)
Agreement:
· Directions of antenna panels: 
· Boresight directions for forward and backward panels shall be declared by UE vendors.
· FFS whether the limitation on boresight directions is needed
· Coordination system to be used for requirement definition: 
· Option-1: absolute coordination system:
· Option 2: relative coordination system (relative to the claimed boresight direction)
· Spherical coverage x%-tile point per panel
· Azimuth angle (i.e., phi) range to cover: 
· Option-1: [-45, +45] degree relative to absolute coordination system
· Option-2: [-25, +25] degree relative to UE declared boresight direction
· Other options are not precluded
· Elevation angle (i.e., theta) range to cover: 
· Option-1: [45, 90] degree relative to absolute coordination system
· Option-2: [-10, +10] degree relative to UE declared boresight direction



	
	Issue 2-3-2: Spherical coverage x%-tile point
[Summary of discussion]
Discussion are provided in the following three aspects: 
· Two panels as baseline, but one panel can be considered or not?
· Ds_offset from deployment scenario analysis should be based or not?
· How to determine the range (theta, phi) to cover
During GTW session, the discussion points above are taken into the discussion on Issue 2-1-3 already. 
Recommended for 2nd round: 
· To discuss under the Issue 2-1-3 for how spherical coverage requirement shall be defined.
	Company
	Comment

	QC
	We don’t see how one panel can cover both directions. Even uni-directional can change direction along the route for deployment flexibility.
Ds_offset should be at least a reference (some margin can be added to it), otherwise demod test is testing areas out of spherical coverage. Then demod test becomes meaningless, failing demod test can still have good performance in practice because the performance degradation can be on the area out of spherical coverage.


	HW
	Since UE with two panels is indispensable in Scenario-B (only one panel is working at the same time) and the agreement about the unified RF requirements for FR2 HST UE is achieved, it’s more appropriate for the 2-pannel configuration.


	
	

	
	

	
	




	
	Issue 2-3-3: Spherical coverage requirement (EIRP drop)
[Summary of discussion]
It should be noted that P1 is already confirmed in last meeting agreement, while P2 is hard to discussion since the area for spherical coverage is not yet decided. 
Recommended for 2nd round: 
· Only discuss Issue 2-3-3 if Issue 2-1-3 on how spherical coverage requirement to be defined is decided. 
	Company
	Comment

	
	

	
	

	
	

	
	

	
	




	Sub-topic 2-4
	Issue 2-4-1: Beam correspondence support for Rel-15/16 Beam Correspondence Feature
[Summary of discussion]
No concerns raised on the summary of BC support for FR2 HST UE, which can be used as the guidance for CR drafting.   
Recommended for 2nd round: 
· Agree P1 in the WF.
	Company
	Comment

	Moderator
	Above is just based on 1st round’s comments, above proposal is acceptable. 

	Verizon
	We agree with the Moderator summary.

	HW
	We agree with the Moderator summary.

	
	

	
	





	Sub-topic 2-5
	Issue 2-5-1: REFSENS requirement:  
[Summary of discussion]
No concerns raised on the P1 for REFSENS requirement for FR2 HST UE.   
Recommended for 2nd round: 
· Agree P1 in the WF.
	Company
	Comment

	Moderator
	Above is just based on 1st round’s comments, above proposal is acceptable. 

	HW
	OK for us.

	
	

	
	

	
	








Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR2 HST UE requirements
	Samsung
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118223
	Draft CR to introduce beam correspondence requirement for FR2 HST UE
	Samsung
	Return to for 2nd round
	Suggested to be discussed after reaching agreement on Issue 2-4-1.

	[bookmark: _GoBack]
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2119980
	WF on FR2 HST UE requirements
	Samsung
	Agreeable, except: 
· The tentative agreement under Sub-Topic 2-1 from GTW (11th Nov) is expected to be treated in final round
	Based on GTW (11th Nov)

	R4-2118223
	Draft CR to introduce beam correspondence requirement for FR2 HST UE
	Samsung
	Agreeable
	The corresponding proposal in WF is agreeable, and no comment on CR is received in 2nd round. 

	
	
	
	
	



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

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

	MediaTek
	TingWei Kang
	ting-wei.kang@mediatek.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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