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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 [R4-2202270], the following agreement and conclusion were made on UE RF core requirement for FR2 HST UE: 
	· WF1: Spherical Coverage Requirement and Framework
· Spherical coverage requirement framework – Requirement for one panel: 
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: RAN4 shall not define core requirement for one-panel based spherical coverage requirement.


· Spherical coverage requirement – Coordination system
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: use the absolution coordination system as well as Qualcomm proposals below as baseline
· The minimum EIRP measured over the spherical coverage evaluation areas specified below is defined as the spherical coverage requirement and is found in Table 6.2.1.6-3 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a below, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).
Table 6.2.1.6-3: UE spherical coverage for power class 6
	Operating band
	Min EIRP over UE spherical coverage evaluation areas (dBm)

	n257
	TBD

	n258
	TBD

	n259
	TBD

	NOTE 1:   Minimum EIRP over UE spherical coverage evaluation areas is defined as the lower limit without tolerance
NOTE 2:   The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.


Table 6.2.1.6-3a: UE spherical coverage evaluation areas for power class 6
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to (90-theta_elev)
	-phi_az to + phi_az

	Area-2
	90 to (90-theta_elev)
	180-phi_az to 180+ phi_az

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.





· Spherical coverage requirement framework - Coverage region
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: network signaling is provided to configure UE to follow enhanced RRM requirement Set 2.


· Spherical coverage requirement – Coverage Region and x%-tile
· Way forward: 
· Use below region (provided in spherical coordination system) as the baseline for UE spherical evaluation areas: 
· Azimuth angle range (relative to 0 and 180 degree in spherical coordination system):   
· [[-37.5]degrees, [+37.5]degrees]
· Elevation angle:
·  [-15degrees, +15degrees] w.r.t. UE claimed boresight direction
· i.e., [90degrees, 90-30degrees] in spherical coordination system by assuming 15degree upper-tilted for panel’s boresight. 
· Companies are encouraged to provide evaluation on EIRP spherical coverage requirement over the above baseline for UE spherical evaluation areas. 
· Spherical coverage requirement - EIRP drop
· Way Forward: 
· FFS the spherical coverage requirement:
· FFS Set EIRP drop requirement to keep received power at gNB stable.
· FFS EIRP drop requirement for HST is -15dB.

· WF2 Beam Correspondence for FR2 HST UE 
· Issue 2-2-1: Side Condition for FR2 Power Class 6 UE Beam Correspondence Requirement
· The following agreement achieved in GTW session (19th Jan), captured Chairman Notes and copied here for information: 
	Agreement: 
· After RAN4 obtained PC6 EIS spherical coverage requirement, the side conditions for beam correspondence requirement can be derived according by: 
· Minimum SSB_RP = EIS spherical coverage(PC6, n259, 50MHz) - 10*log10(nrofRBs x 12) – SNR(at Refsens) + SSB Ês/Iot + ΔMBS 






In this email thread, the following agenda items will be discussed: 
· 10.9.2   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 discuss and close the outstanding issues of UE RF requirements for FR2 HST UE (PC6). Comments collection on the CR for UE RF requirements.  
· 2nd round: Based on results from 1st round, to close the RF-related work for FR2 HST work item. 

Topic #1: 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

	R4-2203712
	Qualcomm, Inc.
	Proposal 1: Set EIRP drop requirement at least to keep received power at gNB stable.
Observation 1: The corner angle of deviation w.r.t. boresight angle in the agreed FR2 HST coverage is close to PC5 UE spherical coverage, and the PC5 EIRP drop can use as a reference.
Observation 2: Although FR2 HST has tighter restriction on Rx beam sweep factor, reduced from 8 to 6 compared to PC5, the coverage area is also 1/3 of the coverage of PC5 (5% vs 15%).
Proposal 2: EIRP drop requirement for HST is -9dB.

	R4-2205888
	Samsung
	<Remaining TX requirement for FR2 PC6>
Observation-1: The percentile ratio of spherical coverage region over the whole sphere is a function of boresight direction .
Observation-2: By taking [[-37.5°], [+37.5°]] for azimuth angle range and [-15°, +15°] w.r.t. UE claimed boresight direction in elevation angle range, the percentile ratio of spherical coverage region over the whole sphere is from 9.8% to 10.4%, by assuming the boresight elevation direction in the range of [65 degree, 75degree].
Proposal-1: For FR2 PC6 UE spherical coverage requirement, RAN4 adopt EIRP = 12dB, which is the difference between peak EIRP and the minimum EIRP for spherical coverage over the required spherical coverage region.
Proposal-2: For FR2 PC6 UE, RAN4 adopt the same requirement as FR2 PC5 UE for: 
· Minimum output power, and 
· Transmit signal quality.
Proposal-3: Similar to other power classes, RAN4 define UL-MIMO TX requirements for FR2 PC6 UE, by following the same requirement as PC6 single TX port requirement numerically. 

<Remaining RX requirement for FR2 PC6>
Proposal-4: For EIS spherical coverage requirement, it is defined in the same spherical coverage region as introduced for TX spherical coverage.

	R4-2205889
	Samsung
	CR to introduce UE RF requirement for FR2 Power Class 6

	R4-2204431
	ZTE Corporation
	Proposal 1: To confirm the angel range reached in RAN4# 101-bis-e meeting.

	R4-2205211
	Nokia, Nokia Shanghai Bell
	The baseline spherical coverage region proposed by the moderator, i.e., +/-37.5 degrees for azimuth angle and +/-15 degrees for elevation angles, are the compromise of proposals from several companies [7]. This corresponds to about the distance of 246 meters for the switching point.
Proposal 1: RAN4 confirms the baseline UE spherical coverage region (+/-37.5 degrees for azimuth angle and +/-15 degrees for elevation angles) for Issue 2-1-4.
Two options for issue 2-1-5 are not contradicting each other. It is proposed to agree -15 dB EIRP drop for spherical coverage.
Proposal 2: RAN4 agrees EIRP drop (from min peak to spherical %-tile) to be -15 dB.



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 Spherical Coverage Requirement and Framework
Sub-topic description 
Open issues and candidate options before e-meeting:

Issue 2-1-1: Spherical coverage requirement – Confirm coverage region and x%-tile	
· [Background] The following WF containing coverage region with square brackets are provided in last meeting RAN4#101-Bis-e, and WF also encouraged companies to provide evaluation on EIRP spherical coverage requirement over the above baseline for UE spherical evaluation areas. 
	· Spherical coverage requirement – Coverage Region and x%-tile
· Way forward: 
· Use below region (provided in spherical coordination system) as the baseline for UE spherical evaluation areas: 
· Azimuth angle range (relative to 0 and 180 degree in spherical coordination system):   
· [[-37.5]degrees, [+37.5]degrees]
· Elevation angle:
·  [-15degrees, +15degrees] w.r.t. UE claimed boresight direction
· i.e., [90degrees, 90-30degrees] in spherical coordination system by assuming 15degree upper-tilted for panel’s boresight. 
· Companies are encouraged to provide evaluation on EIRP spherical coverage requirement over the above baseline for UE spherical evaluation areas. 



· Proposals: 
· Proposal-1 (Nokia, ZTE): RAN4 confirms the baseline UE spherical coverage region (+/-37.5 degrees for azimuth angle and +/-15 degrees for elevation angles).
· Recommended WF
· Agree Proposal-1, i.e., RAN4 confirms the baseline UE spherical coverage region in spherical coordination system: 
· Azimuth angle range (relative to 0 and 180 degree in spherical coordination system):   
· [-37.5degrees, +37.5 degrees]
· Elevation angle:
·  [-15degrees, +15degrees] w.r.t. UE claimed boresight direction.

	Company
	Comments

	Samsung
	Agree Proposal-1, and the square bracket can be removed. 

	QC
	Suggest to discuss based on the previous meeting WF: 
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to (90-theta_elev)
	-phi_az to + phi_az

	Area-2
	90 to (90-theta_elev)
	180-phi_az to 180+ phi_az

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.


· Way forward: 
· Use below region (provided in spherical coordination system) as the baseline for UE spherical evaluation areas: 
· Azimuth angle range (relative to 0 and 180 degree in spherical coordination system):   
· [[-37.5]degrees, [+37.5]degrees]
· Elevation angle:
·  [-15degrees, +15degrees] w.r.t. UE claimed boresight direction
· i.e., [90degrees, 90-30degrees] in spherical coordination system by assuming 15degree upper-tilted for panel’s boresight. 


Therefore, by confirming the angles in the WF, we have theta_elev = 30 and phi_az = 37.5 in the table:
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to 60
	-37.5 to + 37.5

	Area-2
	90 to 60
	142.5 to 217.5

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.




	ZTE
	We agree with proposal-1 and we are fine with the value in the above table from Qualcomm.


 
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: Agree on the following table
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to 60
	-37.5 to + 37.5

	Area-2
	90 to 60
	142.5 to 217.5

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.




Issue 2-1-2: Spherical coverage requirement -  EIRP drop from min. Peak EIRP
· [Background] The detailed value of EIRP drop from the peak EIRP value is still FFS. 
· Observations: 
· Observation 1 (Qualcomm): The corner angle of deviation w.r.t. boresight angle in the agreed FR2 HST coverage is close to PC5 UE spherical coverage, and the PC5 EIRP drop can use as a reference.
· Observation 2 (Qualcomm): Although FR2 HST has tighter restriction on Rx beam sweep factor, reduced from 8 to 6 compared to PC5, the coverage area is also 1/3 of the coverage of PC5 (5% vs 15%).
· Observation-3 (Samsung): The percentile ratio of spherical coverage region over the whole sphere is a function of boresight direction θ_boresight.
· Observation-4 (Samsung): By taking [[-37.5°], [+37.5°]] for azimuth angle range and [-15°, +15°] w.r.t. UE claimed boresight direction in elevation angle range, the percentile ratio of spherical coverage region over the whole sphere is from 9.8% to 10.4%, by assuming the boresight elevation direction in the range of [65 degree, 75degree].
· Proposals on requirement setting: 
· Proposal 1 (Qualcomm): Set EIRP drop requirement to at least keep received power at gNB stable.
· Options on EIRP drop (i.e., x dB lower than min. Peak EIRP requirement):
· Option 1 (Qualcomm): 9dB 
· Option 2 (Samsung): 12dB
· Option 3 (Nokia): 15dB
· Recommended WF
· Companies’ views are collected in 1st round discussion (on observations, proposal, and options for EIRP drop values).

	Company
	Comments

	Samsung
	Our proposal (12dB) is based on 3beams per panel (for 8.0dB EIRP drop) and 4dB margin by considering the shape of required spherical coverage region and non-perfect boresight direction claimed by UE. If UE vendor prefer a smaller value, like QC’s 9dB, we are okay to have a smaller value by assuming smaller value of margin. 

	QC
	By using PC5 as a reference, we believe 9dB is feasible and beneficial to system performance. Hence we support option 1.

	ZTE
	As the result given by Samsung, the EIRP is related to the number of Tx beams. Can we first agree on the number of Tx beams for the determination of EIRP drop?



Discussion and agreement during the GTW (Tuesday, 22th Feb):  
 Discussion:
Qualcomm: prefer 9dB.
Huawei: Qualcomm proposed 15dB in previous meeting. We can take the middle one.
Qualcomm: the previous proposal is for different angles, which cause the difference.
Samsung: Aligned with Qualcomm. In the last meeting, the number proposed by companies depends on the different understanding of spherical coverage.
ZTE: 
Huawei: it makes sense. We are OK with 12dB.
Nokia: 9dB is a bit challenging with no margin. We are OK with 12dB.
Qualcomm: PC5 has more beams than PC3. PC5 requirement would be preferable and on top of it we consider 1dB additional margin.
Nokia: We do not need to optimal requirement and handover would be used on the edge. The peak EIPR was agreed. So we have concern on 9dB, which needs special design on the antenna. We could adopt 3dB more relaxation.
Huawei: We have some assumption for antenna element. We should leave some room for UE implementation.
ZTE: The different scenario such as A and B have different assumptions of beam numbers. If we discuss the EIRP, we think the number of beams should be reached. Or we consider the EIRP with 3 beams or 6 beams.
Qualcomm: To ZTE, we agreed to consider set 2, which is with 6 beams. Do you imply PC5 has no RAN4 implementation? To Nokia, we prefer to PC5, which is feasible. Why is PC6 not feasible? If we have better EIRP drop, the better performance can be achieved. Check with Nokia and Huawei if 10dB is OK.
Samsung: for the proposed values, we are aligned with Qualcomm. PC5 is the good reference from antenna chipset. We think the smaller margin is reasonable. In our paper, we have some calculation on the spherical coverage percentile. It is comparable to PC5. The other consideration is that the required region is fixed. 9dB is OK for us. Some further margin can be allowed. 10dB would be compromise.
Huawei: To Qualcomm, we just want to leave room for UE implementation.

During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: For EIRP drop (i.e., x dB lower than min. Peak EIRP requirement), agree 10dB.


Sub-topic 2-2 Other Remaining TX Requirements
Sub-topic description 
Open issues and candidate options before e-meeting:

Issue 2-2-1: UE TX minimum output power and transmit signal quality
· [Background] For FR2 PC6 UE TX requirement, no discussion on UE TX minimum output power and transmit signal quality requirements yet, while both requirements are PC-dependent. 
· [Moderator] By considering TX beam peak direction is adopted for both requirements and PC6’s minimum peak EIRP is comparable to PC5, seems to be straightforward to reuse PC5’s requirement for both minimum output power and transmit signal quality.
· Proposals: 
· Proposal-1 (Samsung): For FR2 PC6 UE, RAN4 adopt the same requirement as FR2 PC5 UE for: 
· Minimum output power, and 
· Transmit signal quality.
· Recommended WF
· Companies’ views are collected on P1 in 1st round discussion.
· Also check CR drafting in details for relevant changes.

	Company
	Comments

	Samsung
	As proponent of P1, we think the proposal is straightforward, because TX beam peak direction is adopted for both (1) minimum output power and (2) transmit signal quality. 

	QC
	Support option 1.

	ZTE
	We agree with proposal-1


 
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: For FR2 PC6 UE, RAN4 adopt the same requirement as FR2 PC5 UE for: 
· Minimum output power, and 
· Transmit signal quality.


Issue 2-2-2: UE TX requirement for UL-MIMO
· [Background] For FR2 PC6 UE TX requirement, no discussion on TX requirements for UL-MIMO yet, while UL-MIMO requirements are PC-dependent. 
· Proposals: 
· Proposal-1 (Samsung): Similar to other power classes, RAN4 define UL-MIMO TX requirements for FR2 PC6 UE, by following the same requirement as PC6 single TX port requirement numerically.
· Recommended WF
· Companies’ views are collected on P1 in 1st round discussion.
· Also check CR drafting in details for relevant changes.

	Company
	Comments

	Samsung
	As proponent of P1, we think the same practice can be used as other PCs, so P1 is agreeable.

	QC
	Support option 1.

	ZTE 
	We agree with proposal-1


 
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: Similar to other power classes, RAN4 define UL-MIMO TX requirements for FR2 PC6 UE, by following the same requirement as PC6 single TX port requirement numerically.



Sub-topic 2-3 Other Remaining RX Requirements
Sub-topic description 
Open issues and candidate options before e-meeting:

Issue 2-3-1: EIS Spherical Coverage requirements
· [Background] Till last meeting, EIS spherical coverage requirements are not discussed yet, because the group’s focus is devoted into TX spherical coverage firstly. 
· [Moderator] Based on TX spherical coverage (framework for requirement definition, spherical coverage region, dCR drafting) discussion achieve progress, RX requirement for EIS spherical coverage can be discussed accordingly. 
· Proposals: 
· Proposal-1 (Samsung): For EIS spherical coverage requirement, it is defined in the same spherical coverage region as introduced for TX spherical coverage. 
· Relevant Text Proposal: 
· Option-1 (Samsung): 
· Note: Detailed values from max EIS is based on companies’ proposal, but needs to be updated if RAN4 reach agreement on EIRP drop in Issue 2-1-2. 
	7.3.4.6	EIS spherical coverage for power class 6
The reference measurement channels and throughput criterion shall be as specified in clause 7.3.2.6
The maximum EIS measured over the spherical coverage evaluation areas is defined as the spherical coverage requirement and is found in Table 7.3.4.6-1 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.6-1: EIS spherical coverage for power class 6
	Operating band
	Max EIS over UE spherical coverage evaluation areas (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	n258
	[-80.8]
	[-77.8]
	[-74.8]
	[-71.8]

	n261
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.


 
· Recommended WF
· Companies’ views are collected in 1st round discussion on P1 
· Check text proposal for EIS spherical coverage requirement defintion.
· Note: Detailed values from max EIS is based on companies’ proposal, but needs to be updated if RAN4 reach agreement on EIRP drop in Issue 2-1-2. 
	Company
	Comments

	Samsung
	Suggest companies to double check the above TP proposed for EIS spherical, which is also based on the required TX spherical coverage and agreed framework to define requirement. 

	QC
	Should the max EIS number be updated according to issue 2-1-2?

	ZTE
	We agree with proposal-1
Similar to issue 2-1-2, do we need to determine the number of beams first?


 
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: the text in the follow table is agreeable but the numbers in the table will be updated based on the agreements
	7.3.4.6	EIS spherical coverage for power class 6
The reference measurement channels and throughput criterion shall be as specified in clause 7.3.2.6
The maximum EIS measured over the spherical coverage evaluation areas is defined as the spherical coverage requirement and is found in Table 7.3.4.6-1 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.6-1: EIS spherical coverage for power class 6
	Operating band
	Max EIS over UE spherical coverage evaluation areas (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	n258
	[-80.8]
	[-77.8]
	[-74.8]
	[-71.8]

	n261
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.






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


CRs/TPs comments collection
[Moderator] Formal CR is drafted based on endorsed dCR and other additional revisions/changes. 

	CR/TP number
	Comments collection

	R4-2205889 (Formal CR to introduce PC6)
	Moderator: As discussed over GTW, CR needs revision according to agreements achieved in GTW. 

	
	

	
	

	
	

	
	





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: Spherical coverage requirement – Confirm coverage region and x%-tile
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: Agree on the following table
	
	θ range (degree)
	ϕ range (degree)

	Area-1
	90 to 60
	-37.5 to + 37.5

	Area-2
	90 to 60
	142.5 to 217.5

	NOTE 1: When testing power class 6 UEs, DUT orientation can be determined according to the UE spherical coverage evaluation areas, not necessarily following default alignment in Figure J.1-2 or positioning guidelines in clause J.3.
NOTE 2: High speed train deployment is expected to be w.r.t. the reference coordination system: θ = 90 (degree) corresponds to the ground plane the train is running on, and ϕ= 0 or 180 with θ = 90 are the train track directions.



[Moderator] CR (0441) is expected to be revised to capture the above agreement. No more discussion needed for 2nd round. 

Issue 2-1-2: Spherical coverage requirement -  EIRP drop from min. Peak EIRP
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: For EIRP drop (i.e., x dB lower than min. Peak EIRP requirement), agree 10dB.

[Moderator] CR (0441) is expected to be revised to capture the above agreement. No more discussion needed for 2nd round. 

	Sub-topic#2-2
	Issue 2-2-1: UE TX minimum output power and transmit signal quality
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: For FR2 PC6 UE, RAN4 adopt the same requirement as FR2 PC5 UE for: 
· Minimum output power, and 
· Transmit signal quality.
[Moderator] CR (0441) has been drafted to capture the above agreement. Checking on CR is needed for 2nd round. 

Issue 2-2-2: UE TX requirement for UL-MIMO
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: Similar to other power classes, RAN4 define UL-MIMO TX requirements for FR2 PC6 UE, by following the same requirement as PC6 single TX port requirement numerically.
[Moderator] CR (0441) has been drafted to capture the above agreement. Checking on CR is needed for 2nd round. 


	Sub-topic#2-3
	Issue 2-3-1: EIS Spherical Coverage requirements
During the GTW (Tuesday, 22th Feb), the following agreement is achieved:  
Agreement: the text in the follow table is agreeable but the numbers in the table will be updated based on the agreements
	7.3.4.6	EIS spherical coverage for power class 6
The reference measurement channels and throughput criterion shall be as specified in clause 7.3.2.6
The maximum EIS measured over the spherical coverage evaluation areas is defined as the spherical coverage requirement and is found in Table 7.3.4.6-1 below. UE spherical coverage evaluation areas are found in Table 6.2.1.6-3a in clause 6.2.1.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3.4.6-1: EIS spherical coverage for power class 6
	Operating band
	Max EIS over UE spherical coverage evaluation areas (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	n258
	[-80.8]
	[-77.8]
	[-74.8]
	[-71.8]

	n261
	[-80.6]
	[-77.6]
	[-74.6]
	[-71.6]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.



[Moderator] CR (0441) is expected to be revised to capture the above agreement, and number in the table needs to be updated. Checking on CR is needed for 2nd round.




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  

	R4-2205889 (CR to introduce PC6)
	
Based on GTW and email discussion, CR is recommended to be “revised” to further capture GTW agreements and other revisions. 



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


Discussion on 2nd round (if applicable)
For R4-2206520 (WF on remaining issues for FR2 PC6 for HST Scenarios), it is prepared by capturing all GTW agreement from 1st round, for better information tracking. 
For R4-2206521 (CR to introduce UE RF requirement for FR2 Power Class 6), the disucssion is on the revision of R4-2206521. During the discussion, the following comments are provided in email: 
	QC
	Thank you for preparing the CR. We have the following comments and questions:
1. Note 3 in Table 6.2.1.6-3 and 7.3.4.6-1  should have set 2 configured instead of set 1
1. RF discussion was mainly focusing on min peak EIRP, spherical coverage, and beam correspondence. Our understanding is that the rest of the requirements are derived from PC5 with the agreed changes (w.r.t. PC5) on spherical coverage. We appreciate Samsung’s effort on preparing the CRs based on the agreement, but we want to confirm if the above understanding is correct. If it is correct, could we also refer to PC 5 or the appropriate reference for the UL MIMO requirements in the summary of change?



	Samsung
	For the Note 3 in three tables, yes that is a typo, and thank you very much for pointing it out!

For your 2nd good comment, pls. find the below table for the summary of impacted clauses. 
Seems listing them in the table can be more clear. 

	Index of Changes in CR
	Impacted Clause
	Description
	Relationship with PC5

	Change-1
	6.2.1.0  General (UE maximum output power)
	To introduce PC6
	New change

	Change-2
	6.2.1.6  UE maximum output power for power class 6
	Peak EIRP, EIRP Spherical coverage (new framework), other limits
	Newly defined framework, and requirement

	Change-3
	6.2.2.6  UE maximum output power reduction for power class 6
	MPR
	Same as PC5, but PC5 also refer to PC3

	Change-4
	6.2.3.3.6  A-MPR for NS_202 for power class 6
	A-MPR for NS_202
	Same as PC5, but PC5 also refer to PC3

	Change-5
	6.2.3.4.6  A-MPR for NS_203 for power class 6
	A-MPR for NS_203
	Same as PC5, but PC5 also refer to PC3

	Change-6
	6.3.1.3   Minimum output power for power class 5 and 6
	Minimum output power
	Same as PC5, and added into PC5 clause

	Change-7
	6.4.2.2.7  Carrier leakage for power class 6
	Carrier leakage 
	Same as PC5

	Change-8
	6.4.2.3.7  In-band emissions for power class 6
	In-band emissions
	Same as PC5

	Change-9
	6.6.7  Beam correspondence for power class 6
	Beam correspondence requirement
	Newly defined BC requirement

	Change-10
	7.3.2.6   Reference sensitivity power level for power class 6
	Reference sensitivity
	Newly defined Refsens requirement

	Change-11
	7.3.4.6   EIS spherical coverage for power class 6
	EIS spherical coverage
	Newly defined framework, and requirement

	Change-12
	6.2D.1.6  UE maximum output power for UL MIMO for power class 6
	UL-MIMO maximum power
	Newly defined to refer to PC6 single TX, different from PC5

	Change-13
	6.2D.2.6  UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for power class 6
	UL-MIMO MPR
	Newly defined to refer to PC6 UL-MIMO MOP, different from PC5

	Change-14
	6.2D.3.6  UE maximum output power reduction with additional requirements for UL MIMO for power class 6
	UL-MIMO A-MPR
	Newly defined to refer to PC6 UL-MIMO MOP, different from PC5

	Change-15
	6.3D.1.3  Minimum output power for UL MIMO for power class 5 and 6
	Minimum output power for UL-MIMO
	Same as PC5, and added into PC5 clause



With the above analysis, I think only possible changes (refer to PC5 instead) are Change 7 and 8. 
To address your concerns, I’ve simplified Change-7 and Change-8 by simply referring to PC5’s corresponding requirement. 

Pls. find the revision as below: 
Rev-R4-2205889_CR_FR2 HST_RF_r2.docx


	QC
	Thank you for providing the table, and it is very helpful. We have a few more comments when reviewing the CR with the guidance of the provided table:
1. 6.4.2.2.7: power class 7 was mentioned in the section, is it a typo? Also the section number doesn’t align with the clause number.
1. 6.4.2.3.7: power class 7 also was mentioned here.
1. Note 3 in sperhicial coverage tables (Table 6.2.1.6-3 and 6.2D.1.6-3): could we consider the following wording
NOTE  3:  The requirements in this table are verified for applies to FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] is configured toas [set2].
The wording “are verified” is ambiguous under requirement context. Since RAN4 spec is on requirement instead of test procedures, we suggest to use “applies to” instead of “are verified for”.


	Samsung
	For your 1st and 2nd comments, both are corrected already in our last revision in previous email (r2 version Rev-R4-2205889_CR_FR2 HST_RF_r2.docx). 
For the clause number, it is intended for 6.4.2.x.7, because 6.4.2.x.1 is occupied for general requirement already. For other PCs, it is also not aligned. 

For your last comment, we may have concern on “applies to”. 
If so, is that means “FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] configured as [set2]” has no spherical coverage requirement at all?
As we discussed before, there will be one set of RF requirement depending on hardware, and here we only provide the condition in which UE is verified. 
I do agree with your other revisions below, so if you are okay, I will use the below Note revision into r3 version.  
 “NOTE  3:  The requirements in this table are verified for FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] is configured toas [set2].”


	QC
	Beside spec coverage, we have this concern because exactly the same issue is raised in thread [142] about ETC. In this table, we have exactly the same wording:

Table 6.2.1.1-3: UE spherical coverage for power class 1
	Operating band
	Min EIRP at 85 %-tile CDF (dBm)

	n257
	32.0

	n258
	32.0

	n260
	30.0

	n261
	32.0

	NOTE 1:   Minimum EIRP at 85 %-tile CDF is defined as the lower limit without tolerance
NOTE 2:   The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1.



And Samsung’s interpretation of “are verified” is “applies to” in that thread. Therefore, we want to capture Samsung’s interpretation instead of this (ambiguous) wording to avoid the same discussion on [142] in the future, which will be quite painful as what happening in [142]. Sumant is covering that thread and informing me Samsung’s opinion on the interpretation, and we thought this should align with your view. Could you clarify your concern, and maybe have some suggestions on wording revision to avoid the future conflict in the interpretation? Thank you.


	Samsung
	Based on some further offline, it is clarified the potential different understanding on “verified” in Note 3. 
With that, we can accept the comments from Qualcomm, and the Note 3 is rephrased to: 
“NOTE 3:  The requirements in this table are applicable to FR2 PC6 UE with the network signalling [highSpeedMeasFlag-r17] configured as [set2]. ”

Pls. find the revision with the above change (the same Note 3 revision for three tables) in the below r3: 
Rev-R4-2205889_CR_FR2 HST_RF_r3.docx

By accepting revision on cover page, and also remove highlight marks and comments, the following formal CR is prepared for Tdoc submission: 
R4-2206521_Rev-R4-2205889_CR_FR2 HST_RF_r3(clean).docx


	QC
	Thank you for the revision, and we support the new version.





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on remaining issues for FR2 PC6 for HST Scenarios
	Samsung
	WF is recommended to capture existing GTW agreements and others. 


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

	R4-2205889
	CR to introduce UE RF requirement for FR2 Power Class 6
	Samsung
	Revised
	

	R4-2203712
	On FR2 HST RF Requirements
	Qualcomm, Inc.
	Noted
	

	R4-2205888
	Remaining Issues on RF requirement for FR2 PC6 UE
	Samsung
	Noted
	

	R4-2204431
	Discussion on Spherical coverage requirements for HST_FR2
	ZTE Corporation
	Noted
	

	R4-2205211
	UE spherical coverage requirement for FR2 HST
	Nokia, Nokia Shanghai Bell
	Noted
	



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

	R4-2206520
	WF on remaining issues for FR2 PC6 for HST Scenarios
	Samsung
	Agreeable
	

	R4-2206521
	CR to introduce UE RF requirement for FR2 Power Class 6
	Samsung
	Agreeable
	



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

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

	
	
	



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)

