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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.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Topic #1: UE RF requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2112033
	Murata Manufacturing Co Ltd.
	Proposal 1:	Recommend considering 8 antenna elements for the handheld UE as baseline architecture.
Observation 1:	Pathloss will be 128.7 dB in Dense Urban, 121.7 dB in Urban Micro, 117.7 dB in Urban Macro.
Observation 2:	If we use 4 antenna elements in UE, we need base stations with 32x32 antenna elements to support urban micro and urban macro – dense urban will not be supported.


	R4-2112370
	Apple
	Observation 1: The worse linearity of the PA will require a significant power back-off. We expect a power degradation between 4.5 and 5.5 dB compared to band n262.
Observation 2: LNAs suffer from low gain and high noise due to the transistors operating closer to their cut-off frequencies. From this extrapolation the NF degradation is between 3.5 and 4.5 dB compared to band n262.
Observation 3: The single-band minimum peak EIRP requirement for 60 GHz is [6.1 dBm].
Observation 4: The single-band peak EIS requirement for 60 GHz is [-74.83 dBm/50 MHz].

	R4-2112384
	Apple
	Observation 1: For 28GHz PUCCH, more than 88% of output power was within top 10dB range from PCMAX.

Observation 2: For 28GHz PUSCH, more than 81% of output power was within top 10dB range from PCMAX.

Observation 3: For 39GHz PUCCH, more than 93% of output power was within top 10dB range from PCMAX.

Observation 4: For 39GHz PUSCH, more than 92.8% of output power was within top 10dB range from PCMAX.

Observation 5: UE at 60GHz and above ranges may always operate at PCMAX in order to achieve the desired SNR at gNB receiver.

Proposal: For NR operation in 60GHz and above frequency ranges, UE output power is always set at Pmax during the initial access

	R4-2112830
	Ericsson
	Observation 1: none of the draft European standards for range c1-c3 specify a nominal channel raster, the nominal channel bandwidth used for RF requirements is declared. Hence raster alignment is not essential for coexistence.
Observation 2: 3GPP can specify a channel raster that allows flexible use of the 57-71 GHz in different geographical regions.
Proposal 1: consider a UE ACLR range of 15-20 dB feasible for the 52.6-71 GHz frequency range.
Proposal 2: the hardware limits to be used for the PHY design are a conducted power of the order of 25 dBm as measured on the output ports with an EIRP of 30 dBm or higher for UE with larger arrays used in fixed or nomadic applications. The conducted power estimate is based on an ACLR of 15-20 dBc. 
Observation 3: using high-gain antennas other than linear arrays the EIRP can exceed 30 dBm (the regulatory limit 40 dBm for c2 operation in Europe).
Observation 4: in practice it is the OBW and EVM requirements that determine the achievable UE output power, the ACLR is not dimensioning.
Proposal 3: limit the modulation order for NR in 52.6-71 GHz to 64QAM due to EVM and the corresponding PAE.
Proposal 4: consider a power class framework with a power class in terms of an EIRP requirement subject to a TRP requirement for adequate directivity to improve coexistence between SRD systems and incumbent services. 
Proposal 5: consider SU ≈ 85% for improved UE power capability. 
Observation 5: no need to use interlaced transmissions for meeting the OBW requirements for SRD bands c1 and c3 as such, only required by output power PSD limits.
Proposal 6: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth.
Observation 6: ETSI BRAN has tentatively agreed that the metric for spurious emissions requirements is TRP for c2 in EN 303 753.
Proposal 7: Separate UE transients for transmit TDD ON/OFF and OFF/ON and for continuous ON-power transmissions.
Proposal 8: Keep the UE TX ON-OFF/OFF-ON transient = 5 µs for FR2.
Proposal 9: Make UE TX ON-ON transients a UE capability where UE TX ON-ON transient time ≤ TDD ON/OFF and OFF/ON transient time.

	R4-2112887
	Sony
	Observation 1: At least a similar array aperture is needed to maintain the network coverage at 60 GHz as in FR2. 
Observation 2: At least 16 element array in handheld devices would be needed to provide a similar EIRP as current FR2 devices. 
Observation 3: UE types other than handheld UE, e.g., FWA, may surpass the EIRP level of 25 dBm. 
Observation 4: for FWA type of devices, the performance may be limited by the regulatory requirement rather than the antenna and RF component performances.
Observation 5: In addition, or alternative to array size, the antenna gain and/or directivity may also be a useful metric to consider. 

	R4-2112995
	vivo
	Proposal 1: Do not include the EIRP PSD in the power class framework for 52.6~71GHz.
Proposal 2: Define 27dBm as the maximum TRP and 43 dBm as the maximum EIRP.
Proposal 3: Deployment requirements (Such as EIRP density, 24dBm TRP, average EIRP) can be defined according to regulation, which can be added as future NS.
Proposal 4: Define a new power class for handheld UE in 52.6GHz~71GHz.

	R4-2112996
	vivo
	Observation 1: Beam switching is mainly due to the switch the analogy devices, and the beam switching time should be irrelevant of SCS.
Proposal 1: Beam switching time should be defined the same for all SCS.
Proposal 2: Introduce Beam switching capability considering different beam switching implementations.
Proposal 3: Reuse the transient period in FR2 for B52.6GHz.
Proposal 4: No need to specify the minimum duration between beam switches in RAN4.

	R4-2113159
	Intel Corporation
	Proposal 1.2-1: RAN4 agrees on a general principle of the same max SU for all supported SCS.

	R4-2113160
	Intel Corporation
	FR2-2 Power Classes
Maximum EIRP 
Observation 1.1-1: While the 43 dBm max peak EIRP value used in FR2 can continue to be used for mobile devices up to 71 GHz from FCC perspective, ETSI only lists a max mean EIRP. 

Proposal 1.1-1: For mobile devices in FR2-2, capture the regulatory parameter maximum peak EIRP = 43 dBm and add a note for the maximum mean EIRP information.

Observation 1.1-2: The FCC limits for fixed devices are 43 dBm for max peak EIRP and 40 dBm for max average EIRP. For 13 dBi ≤ GAnt < 30 dBi, the max average EIRP limit for ETSI is also 40 dBm.

Proposal 1.1-2: For fixed devices in FR2-2, capture the regulatory parameter maximum peak EIRP = 43 dBm and add a note for the maximum mean EIRP information. Additionally, a note for the outdoor max EIRP limits can be included.

Maximum conducted power
Observation 1.1-3: The maximum conducted power allowed is 27 dBm. The FCC further limits this value if the emission bandwidth is less than 100 MHz.

Reusing existing power classes
Observation 1.1-4: RAN4 needs to agree on what values to capture for the max TRP and max EIRP parameters before we can conclude which, if any, FR2 power classes can be reused.

Proposal 1.1-4: The FR2 power class naming convention and associated UE type can be reused for the 52.6 to 71 GHz frequency range. The max TRP and max EIRP parameters need further discussion.

Preliminary EIRP budget
Observation 1.1-5: Preliminary derivations for the minimum peak EIRP of a handheld UE using the baseline 4-element assumption led to 8.6 dBm. For 8-elements, the value is 14.1 dBm.

ON/ON Transient Period
Observation 1.2-1: 5 uS transient period applies not only to ON/OFF transient but also ON/ON transient periods.
Observation 1.2-2: 5 uS ON/ON transient period is not sufficient to support 16 QAM modulation in terms of 1 % BLER requirement.
Observation 1.2-3: To support full MCS for 16 QAM modulation, an improved ON/ON transient period faster than 5 uS is required. 
Observation 1.2-4: Full MCS support for 64 QAM is not feasible even with 1 uS ON/ON transient period.

Proposal 1.2-1: Introduce an improved ON/ON transient period for 480 and 960 kHz SCS.
Proposal 1.2-2: Consider {3, 2, 1} uS ON/ON transient period with capability.
Proposal 1.2-3: 64 QAM is not supported in FR2-2.


	R4-2113518
	Ericsson
	Observation 1: The reduced TGUARD could be traded off with a higher UL/DL switch frequency (lower latency), compared to FR2 or more data (less overhead), again compared to FR2. 
Observation 2: The shorter cell radius of 52.6 to 71 GHz will limit overhead, since guard period is lower for smaller cells.
Observation 3: Existing BS and UE transients and agreed Cell Phase Synchronization requirements TGUARD = 3 µs, TBS = 3 µs and TUE = 5 µs, results in low overhead, 1.4 % and 1.8 %, for reasonable cell ranges of 140 meters up to 500 meters and the same switch point periodicity (in absolute time) as for SCS = 120 kHz. If the switch point periodicity increases, then overhead increases, but given the amount of spectrum available in 52.6 to 72 GHz range, this is less critical.
Observation 4: If both low latency and low overhead, are needed, at the same time then we consider first UE transients down to existing FR2 BS transients of 3 µs, as the first action, lower both UE and BS transients below 3 µs as second priority action. 
Observation 5: If the transient periods are long in relation to a symbol, then this will incur a loss of symbols, but we can control the loss with the switch point periodicity. 
Proposal 1: Keep the FR2 UE TDD ON/OFF and OFF/ON transients (13792 Tc (=7.015 µsec)) for extension to 71 GHz WI.
Proposal 2: In response to adding additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP, in this sense, combination of CSC of SSB and uplink signals needs to be checked and Te will be decided based on check results.

	R4-2113519
	Ericsson
	Proposal:  Reply LS on beam switching gap for 60 GHz band included

	R4-2113547
	LG Electronics Finland
	Proposal 1: Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors.
Proposal 2: Consider lower Pout per PA than that considered in FR2-1 to evaluate the Minimum peak EIRP and EIRP spherical coverage (e.g., 4.5~7dBm).
Proposal 3: Reuse the power class naming in FR2-1 (i.e., PC1 ~ PC 5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum EIRP) for the band to be defined in FR2-2

	R4-2113687
	Nokia, Nokia Shanghai Bell
	Observation 1: Implementation losses need special attention to guarantee high EIRP output and therefore good UL link budget. 
Proposal 1: For an unlicensed NR band adopt the power limits given in Table 2.
Proposal 2: Further discuss which array sizes to assume for handheld, FWA and vehicular type of UEs at this frequency range.
Observation 2: Achievable UE output power stays constant independent of whether spectrum utilization is 85 or 95%.
Proposal 3: Apply SU from FR2-1 for 120 kHz also to FR2-2. 
Proposal 4: No further co-existence studies are needed at present time.
Proposal 5: Re-use UE ON-OFF transient and transition time from current FR2.

	R4-2113688
	Nokia, Nokia Shanghai Bell
	Observation 1: For licensed operation in the 52.6 – 71 GHz range existing NR FR2 Rx requirements can be assumed as a starting point.
Observation 2: UE antenna array sizes for NR operation up to 71 GHz should be discussed.
Observation 3: It is possible to extract some requirements also from the co-existence study in 38.803.
Proposal 1: Where no Rx requirements is given by the ETSI EN 303 753 harmonized standard use current FR2 NR requirements as a baseline for unlicensed operation in the 57 – 71 GHz range. 
Proposal 2: RAN4 to further discuss relaxation, if needed, of Rx requirements as compared to current FR2 NR requirements for unlicensed operation in the 57 – 71 GHz range.

	R4-2114478
	Qualcomm Incorporated
	Proposal 1: Use 5usec for the ON/OFF and OFF/ON transient times.
Proposal 2: 60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS
Proposal 3: 60 GHz UE requires 200 nsec for beam switching for all SCS
[bookmark: _Hlk79481094]Proposal 4: For 60 GHz The minimum duration between any two UE beam switches is 4.5 µsec for all SCS
Proposal 5: This information should be provided in a reply LSout to RAN1.

	R4-2114480
	Qualcomm Incorporated
	Observation 1: The EN ACLR computes to -17.1 dB.
Observation 2: The ACLR for NR is equal to the EN mask for n257, n258, and n261. The EN mask is tighter than the FR2 n259, n260 ACLR. RAN4 should keep the relationship between ACLR and the EN spec.
Proposal 1: [15 dBm] should be considered as the starting point for peak EIRP.
Proposal 2: 20 dBm should be used as peak EIRP in any system simulation studies. 
Observation 3: Increasing the number of array elements helps to counteract the increased losses inherent in FR2-2.
Observation 4: PA capability reduces in the higher frequency FR2-2 regime.
Observation 5:  Peak to 50%ile gain drop is approximately 3.5 dB higher in FR2-2 than FR2-1 due to antenna pattern and other considerations




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 UE power class and power related
Sub-topic description: Uplink power class. In RAN4 #99e we decided to concentrate on fixed, handheld, and automotive UE requirements. Discussion is focused on those 3 types.

Open issues and candidate options before e-meeting:
Issue 1-1.1: Power class framework
· Proposals
· Proposal 1: Reuse the power class naming in FR2-1 (i.e., PC1 ~ PC 5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum EIRP) for the band to be defined in FR2-2. (LGE 3547)
· Proposal 2: The FR2 power class naming convention and associated UE type can be reused for the 52.6 to 71 GHz frequency range. The max TRP and max EIRP parameters need further discussion. (Intel 3160)
· Proposal 3:  Define a new power class for handheld UE in 52.6GHz~71GHz. (vivo 2995)
· Proposal 4: RAN4 needs to agree on what values to capture for the max TRP and max EIRP parameters before we can conclude which, if any, FR2 power classes can be reused.
· Recommended WF
· Adopt the names power class 1,2, and 3 for FWA, Vehicular, and Handheld respectively. The values of the parameters defining each power class are FFS. These UE types were chosen as priority in 99-e. 
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
Issue 1-1.2: Power class maximum output power parameters: directivity
· Proposals
· Proposal 1: Include directivity “adequate directivity to improve coexistence between SRD systems and incumbent services.”  (Ericsson 2830)
· Proposal 2: In addition, or alternative to array size, the antenna gain and/or directivity may also be a useful metric to consider. (Sony 2887)
· Recommended WF
· Further discuss directivity during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Issue 1-1.3: Power class maximum output power PSD limit parameter
· Proposals
· Proposal 1: Do not include the EIRP PSD in the general power class framework for 52.6~71GHz (vivo 2995)
· Proposal 2: Adopt 23 dBm/MHz from Table 2, EN 303 753 (Nokia 3687)
· Proposal 3: Deployment requirements (Such as EIRP density, 24dBm TRP, average EIRP) can be defined according to regulation, which can be added as future NS. (vivo 2995)
· Recommended WF
· The three proposals are not exclusive, and we can adopt all of them. Adopting proposals 1, 2, and 3 means we can use NS to signal the PSD requirement to the UE.
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Issue 1-1.4: Power class antenna array size assumption
In this discussion the same comments and observations as antenna size are included to reflect view of various companies on this topic.
· Proposals and observations for handheld UE
· Observation 1: Approximately 23.4 dBm based 8 elements per polarization x 2 polarizations (2033 Murata) 
· Observation 2: [6.1 dBm] based on 4 elements per polarization x 2 polarizations (2370 Apple)
· Discussion comment 3: 20 dBm with 16 antenna elements per polarization x 2 polarizations (2887 Fig 3 Sony)
· Proposal 4: [15 dBm] with 16 antenna elements per polarization x 2 polarizations (4480 Qualcomm)
· Observation 5: Preliminary derivations for the minimum peak EIRP of a handheld UE using the baseline 4-element assumption led to 8.6 dBm. For 8-elements, the value is 14.1 dBm. (3160 Intel)
· Observation 6:  Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors. (3547 LGE)
· Proposal 7: Further discuss which array sizes to assume for handheld, FWA and vehicular type of UEs at this frequency range. (Nokia 3687)
· Recommended WF
· Handheld UE recommended WF – [2x8] array element per polarization as a working assumption
· FWA and vehicular UT antenna array size assumption – interested companies are encouraged to bring technical analysis to future meetings
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.


Issue 1-1.5: Handheld UE maximum output power
Issue 1-1.5.1: Handheld UE minimum peak EIRP
In this discussion the same comments and observations as antenna size are included as EIRP and array size are relatively strongly coupled
· Proposals and observations
· Observation 1: Approximately 23.4 dBm based 8 elements per polarization x 2 polarizations (2033 Murata) 
· Observation 2: [6.1 dBm] based on 4 elements per polarization x 2 polarizations (2370 Apple)
· Discussion comment 3: 20 dBm with 16 antenna elements per polarization x 2 polarizations (2887 Fig 3 Sony)
· Proposal 4: [15 dBm] with 16 antenna elements per polarization x 2 polarizations (4480 Qualcomm)
· Observation 5: Preliminary derivations for the minimum peak EIRP of a handheld UE using the baseline 4-element assumption led to 8.6 dBm. For 8-elements, the value is 14.1 dBm. (3160 Intel)
· Observation 6:  Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors. (3547 LGE)
· Proposal 7: Further discuss which array sizes to assume for handheld, FWA and vehicular type of UEs at this frequency range. (Nokia 3687)
· Recommended WF
· Further discuss during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Issue 1-1.5.2: Handheld UE maximum output power limits (TRP and max EIRP)
· Proposals
· Proposal 1: Define 27dBm as the maximum TRP and 43 dBm as the maximum EIRP. (vivo 2995)
· Proposal 2: For mobile devices in FR2-2, capture the regulatory parameter maximum peak EIRP = 43 dBm and add a note for the maximum mean EIRP information. (Intel 3160)
· Recommended WF
· Agree:
·  maximum peak EIRP requirement 43 dBm
· maximum average EIRP requirement to be defined as 40 dBm
· Maximum TRP is 27 dBm
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage
· Proposals
· Option 1: Peak to 50%ile gain drop is approximately 3.5 dB higher in FR2-2 than FR2-1 (4480 Qualcomm)
· Recommended WF
· Since the antenna array size(s) are still under discussion, spherical coverage should be discussed in the next meeting.
· Moderator proposal: agree on 2 panels as the baseline assumption going forward
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Issue 1-1.6: Fixed UE maximum output power
Issue 1-1.6.1: Fixed UE minimum peak EIRP
· Proposals
· Proposal 1: Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors. (LGE  3547) 
· Proposal 2: Further discuss which array sizes to assume for handheld, FWA and vehicular type of UEs at this frequency range. (Nokia 3687)
· Recommended WF
· Companies to provide their input during round 1
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Issue 1-1.6.2: Fixed UE maximum output power limits (TRP and max EIRP)
· Proposals
· Proposal 1: For fixed devices in FR2-2, capture the regulatory parameter maximum peak EIRP = 43 dBm and add a note for the maximum mean EIRP information. Additionally, a note for the outdoor max EIRP limits can be included. (Intel 3160) 
· Proposal 2: For an unlicensed NR band adopt the power limits given in Table 2. (Nokia 3687)
Table 2: Maximum RF output power and spectral density [5]
	Maximum power level EIRP
	40 dBm

	Maximum power at antenna port or ports
	27 dBm

	Maximum TRP
	27 dBm

	Maximum power spectral density (EIRP)
	23dBm/MHz


· 
· Recommended WF
· maximum peak EIRP requirement 43 dBm
· maximum average EIRP requirement to be defined as 40 dBm
· Maximum TRP is 27 dBm
· Conducted power and PSD limits are discussed as separate issues
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
Issue 1-1.7: Vehicular UE minimum peak EIRP
· Proposals
· Proposal 1: Consider the number of antennas in array used in existing specification as starting point to evaluate the Minimum peak EIRP and EIRP spherical coverage for UE types, such as handheld, FWA and vehicular UE in FR2-2. Higher number of antennas could be considered for UE types with larger form factors. (LGE  3547) 
· Proposal 2: Further discuss which array sizes to assume for handheld, FWA and vehicular type of UEs at this frequency range. (Nokia 3687)
· Recommended WF
· TBA

Issue 1-1.8: FCC conducted Conducted power limit
· Proposals
· Proposal 1: The maximum conducted power allowed is 27 dBm. The FCC further limits this value if the emission bandwidth is less than 100 MHz. (Intel 3160) 
Moderator note: The FCC table for conducted power limit has a note that seems to indicate TRP would be applicable for the array antenna systems 
“1 Captured as max power at antenna ports in ETSI. In case of lack of suitable methods to measure maximum power level at antenna port or ports, the requirement at antenna port or ports is verified with the test metrics of Total Radiated Power (TRP), i.e., maximum TRP shall be less than or equal to 27dBm [4]”
· Proposal 2: Conducted power requirement is not needed. TRP covers the FCC requirement

· Recommended WF
· Proposal 2
· If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Sub-topic 1-2 Void
Sub-topic 1-3 Out of band emissions - SEM
Sub-topic description Spectrum emission mask
Open issues and candidate options before e-meeting:
Issue 1-3: SEM
· Proposals
· Proposal 1: consider a the transmit mask based on the c3 mask but with a flat -22 dBr requirement for frequency offsets from the centre frequency larger than 125% of the declared nominal channel bandwidth. (Ericsson 2830)

· Recommended WF
· Companies share their views on Proposal 1 during round 1
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Sub-topic 1-4 Out of band emissions - ACLR
Sub-topic description UE ACLR
Open issues and candidate options before e-meeting:
Issue 1-4: UE ACLR
· Proposals
· Proposal 1: consider a UE ACLR range of 15-20 dB feasible for the 52.6-71 GHz frequency range. (Ericsson
· Proposal 2: No further co-existence studies are needed at present time. (Nokia 3687)

· Recommended WF
· Coexistence is being discussed in another thread. Previous WF from last meeting was to align parameters for study. Discussion can occur there.
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 

Sub-topic 1-5 Spectral utilization
Sub-topic description Spectral utilization
Open issues and candidate options before e-meeting:
Issue 1-5: Spectral utilization
· Proposals (not all are mutually exclusive)
· Proposal 1: consider SU ≈ 85% for improved UE power capability. (Ericsson 2830)
· Proposal 2: Apply SU from FR2-1 for 120 kHz also to FR2-2. (Nokia 3687)
· Proposal 3: RAN4 agrees on a general principle of the same max SU for all supported SCS. (Intel 3159)
· Recommended WF
· Discuss these proposals during round 1
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Sub-topic 1-6 Modulation order
Sub-topic description maximum modulation order
Open issues and candidate options before e-meeting:

Issue 1-6: Maximum modulation order
· Proposals
· Option 1: limit the modulation order for NR in 52.6-71 GHz to 64QAM due to EVM and the corresponding PAE. (Ericsson 2830)
· Option 2: 64 QAM is not supported in FR2-2. (Intel 3160)
· Recommended WF
· Discuss these proposals during round 1
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.


Sub-topic 1-7 ON/OFF and ON/ON transient period
Sub-topic description ON/OFF and OFF/ON transient period
Open issues and candidate options before e-meeting:
Note: from RAN4#99e 120 kHz SCS: Re-use UE transient time from current FR2 
Issue 1-7.1: 480 and 960 kHz ON/OFF OFF/ON transient period
· Proposals
· Proposal 1: Reuse FR2-1 5usec for all ON/OFF and OFF/ON (Qualcomm 4478, Ericsson 2830, vivo 2996)
· Recommended WF
· Proposal 1
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 

Issue 1-7.2: 480 and 960 SCS ON/ON transient period
· Proposals (not all are mutually exclusive)
· Proposal 1: Make UE TX ON-ON transients a UE capability where UE TX ON-ON transient time ≤ TDD ON/OFF and OFF/ON transient time. (Ericsson 2830)
· Proposal 2: Introduce an improved ON/ON transient period for 480 and 960 kHz SCS. (Intel 3160)
· Proposal 3: Consider {3, 2, 1} uS ON/ON transient period with capability. (Intel 3160)
· Proposal 4: Separate UE transients for transmit TDD ON/OFF and OFF/ON and for continuous ON-power transmissions. (Ericsson 2830)
· 
· Recommended WF
· Further discuss these proposals during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
Issue 1-7.3: UE timing advance error
· Proposals
· Proposal 1: Keep the FR2 UE TDD ON/OFF and OFF/ON transients (13792 Tc (=7.015 µsec)) for extension to 71 GHz WI. (Ericsson 3518)
· Proposal 2: In response to adding additional SCS (240kHz, 480kHz, 960kHz) for SSB, and additional SCS (480kHz, 960kHz) for initial access related signals/channels in initial BWP, in this sense, combination of CSC of SSB and uplink signals needs to be checked and Te will be decided based on check results. (Ericsson 3518)
Moderator note: I believe these should be covered in RRM. Please let me know if this is not correct.
· Recommended WF
· These can be discussed in RRM
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.


Sub-topic 1-8 EVM measurement interval
· Proposals
· I want the group to be aware that R&S is discussing EVM measurement interval for both BS and UE in thread [315], their tdoc is R4-2111749. Since this topic covers both BS and UE and to avoid duplication it seems convenient to discuss in only one thread. If you are interested in this topic, please contribute to the discussion in [315]
· Recommended WF
· Please contribute in [315] for EVM. No discussion needed in thread 138.

Sub-topic 1-9 UE initial access power
Sub-topic description Initial access UE output power
Open issues and candidate options before e-meeting:
Issue 1-9: Initial access UE output power
· Proposals
· Proposal 1: For NR operation in 60GHz and above frequency ranges, UE output power is always set at Pmax during the initial access (Apple 2384)
· Proposal 2: This is a RAN1 issue (conclusion on this issue from previous RAN4 meetings)
· Recommended WF
· Proposal 2. No further discussion in RAN4.
Sub-topic 1-10 UE RX requirements
Sub-topic description UE RX requirements
We have this agreement from RAN4#99-e chairman notes
Agreed: The framework of FR2 UE Rx requirements can be reused, i.e., REFSENS, spherical coverage EIS, maximum input level, ACS, and in-band blocking are considered as baseline Rx requirements. The maximum DL modulation order can be further discussed.
Open issues and candidate options before e-meeting:
Issue 1-10.1: Baseline for RX requirements
· Proposals
· Proposal 1: RAN4 to take FR2-1 values as a starting point further discuss relaxation, if needed, of Rx requirements as compared to current FR2 NR requirements for unlicensed operation in the 57 – 71 GHz range. (3688 Nokia)

· Recommended WF
· Further discuss proposal 1 in this meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Issue 1-10.2: Peak EIS
· Proposals
· Proposal 1: The single-band peak EIS requirement for 60 GHz is [-74.83 dBm/50 MHz]. (Apple 2370)
· Recommended WF
· Further discuss peak EIS in this meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.

Sub-topic 1-11 Beam switching times
Sub-topic description Beam switching times
Open issues and candidate options before e-meeting:
Issue 1-11.1: TX/RX beam switching time for 480 and 960 SCS
Note: Already agreed from RAN4-99e
120 SCS: Agreed for NR operation in the 52.6 – 71 GHz range, the Rx-Tx and Tx-Rx transition time shall reuse the FR2 value of 13792 Tc. (7.015 usec)
· Proposals
· Proposal 1:  60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS (Qualcomm 4478)
· Proposal 2: Beam switching time should be defined the same for all SCS. (vivo 2996)
· Proposal 3: Introduce Beam switching capability considering different beam switching implementations. (vivo 2996)
· Recommended WF
· Further discuss during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Issue 1-11.2: Beam direction only switching time
· Proposals
· Proposal 1:  60 GHz UE requires 200 nsec for beam switching for all SCS (Qualcomm 4478)
· Proposal 2: Beam switching time should be defined the same for all SCS. (vivo 2996)
· Proposal 3: Introduce Beam switching capability considering different beam switching implementations. (vivo 2996)

· Recommended WF
· Further discuss the proposals during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 
Issue 1-11.3: Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches.
· Proposals
· Option 1:  For 60 GHz The minimum duration between any two UE beam switches is 4.5 µsec for all SCS (Qualcomm 4478)
· Option 2: No need to specify the minimum duration between beam switches in RAN4. (vivo 2996)
· Recommended WF
· Companies discuss which option is preferred during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· .
Issue 1-11.4: Reply LS on beam switching
· Proposals
· Proposal 1:  Reply LS on beam switching gap for 60 GHz band included (Ericsson 3519)
· Proposal 2: This information should be provided in a reply LSout to RAN1. (Qualcomm 4478)
· Recommended WF
· Companies to discuss possible LS during the meeting
If another proposal is preferred, please is preferred please state the argument for that choice in the company views section.
· 



Companies views’ collection for 1st round 
Open issues 

Issue 1-1.1: Power class framework
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	Sony
	We are fine with the recommended WF.

	MediaTek
	In principle, we are fine with the recommended WF. However, one question to companies for further discussion:
What factors are fixed while we say “use the same power class name”?
For example:
· UE type assumption? (#formal in TS)
· UE antenna array size assumption? (#in discussion stage only)
· MOP requirement “framework”?
· min Peak EIRP, spherical EIRP, max EIRP, max TRP
· More?

	vivo
	The recommended WF is fine.
Also, we can decide the values of the power parameters first and then decide whether to reuse FR2-1 power class name.

	Intel
	The recommended WF is ok for us.

	Nokia
	We are fine to follow the agreement from RAN4#99 and the proposed WF.

	OPPO
	Ok with WF.

	Ericsson
	We are fine with the framework, but here may be a need for different PC per application given the large spread of EIRP

	Xiaomi
	Agree with moderator’s WF.

	LGE
	We agree moderator proposal

	Apple
	We support the recommended WF.


 
Issue 1-1.2: Power class maximum output power parameters directivity
	Company
	Comments

	QCOM
	We don’t think a directivity requirement is necessary. We are of course open to other companies bringing additional analysis if their views differ on this.

	Sony
	To clarify, we don’t mean the discussion of directivity necessarily lead to any requirement, but think it is helpful for RAN4 to have further discussion on achievable directivity for FR2-2, mainly based on two motivations: 1) agree on directivity value instead of array size may make the progress of minimum requirement smoother, since there can be many different antenna technologies can be used at such high frequency range. 2) Discussion in ETSI to define potential gain requirement is ongoing, we think it can be benefit for 3GPP also investigate this aspect. 

	MediaTek
	Directivity can be implied by antenna array size assumption, hence, we still prefer to use” antenna array size assumption” as FR2-1. Of course, UE vendor can do any special design in practical UE implementation.

	vivo
	We tend not to define directivity requirement. However, assumptions related to directivity parameters can be aligned before we discuss EIRP requirement.

	Intel
	In our view, there is no need to include directivity as a metric or a requirement. 
We are open to further discuss if needed.

	Nokia
	We are okay to include a minimum directivity requirement, but it should be based on a reasonable array size and include any implementation losses. The requirement should apply for maximum TRP/EIRP configuration and tested at that point (i.e., no specific requirement at lower output power levels to reduce testing).

	OPPO
	Agree with MTK. Directivity is the outcome of antenna array size assumption, but the consideration of directivity impact of this high freq band could be useful in the following requirement discussion.

	Ericsson
	Proposal 1 or 2 (essentially the same): ensuring directivity was also considered for FR2 and could be a coexistence mechanism used to facilitate coexistence with other systems (SRDs for unlicensed operation).

	Xiaomi
	A clarification question as are we going to introduce a new minimum requirement or just in addition to array size, we take another metric for discussion assumption. We agree with the later one.


 
Issue 1-1.3: Power class maximum output power PSD limit parameter
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	MediaTek
	We have no concern on recommended WF, and especially share similar view with Proposal1. Current MOP framework already includes 4 parameters, we don’t prefer to have more parameters.

	vivo
	Generally, we agree with the recommended WF,
For Proposal 2, another value 13dBm/MHz PSD is mandated for some regions/countries. 

	Nokia
	We support power limits enforced via regional/deployment type dependent NS. Our proposal 2 is intended for unlicensed operation using the EN 303 753 as baseline for NR-U operation in a 60 GHz band.

	OPPO
	OK with WF. Use NS to signal the PSD requirement to the UE.

	Ericsson
	Proposal 3 although the WF is also fine, this depends on local regulation. The 23 dBm/MHz applies in Europe, the FCC 15.255 specifies a different PSD requirement.

	Xiaomi
	Ok with the WF.

	LGE
	We are OK with moderator proposal


 
Issue 1-1.4: Power class antenna size assumption
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	Sony
	We are fine with the recommended WF. 
In addition, we would like to emphasise that to provide a similar link budget as FR2-1, it is required that FR2-2 array has similar aperture as in FR2-1 as well. Otherwise, the cell size of FR2-2 will be extremally limited.  For handheld devices, 4*1 array size has been popularly used for FR2-1, and thus 8*2 can be a starting point for FR2-2. As an alternative as we discussed in issue 1-1.2, we can also think about focus on directivity instead of array size if it can help converge companies view in the end.

	MediaTek
	Before to define antenna array size assumption, maybe we shall clarify below question as mentioned above.

What factors are fixed while we say “use the same power class name”?
For example:
· UE type assumption? (#formal in TS)
· UE antenna array size assumption? (#in discussion stage only)
· MOP requirement “framework”?
· min Peak EIRP, spherical EIRP, max EIRP, max TRP
· More?

	vivo
	We need further study to adopt [2x8] array element per polarization for handheld UE.
For FR2-1, 4 antenna elements are the typical implementation.  However, in the discussion for FR2-2, the recommended antenna elements are 4 times than that of FR2-1. The size of antenna size can be larger than before, and we have concerns how to implement the antenna into the handheld UE package.
We understand that increasing the number of antenna elements would compensate the degradation of output power in higher frequencies. We are also open to consider the feasibility of 8 antenna elements,

	Intel
	Given the proposals and observations, we think it may be early to preclude other array sizes as working assumptions and focus on only one.

	Murata
	Basically, we are fine with the recommended WF.
However, we have concern for power consumption with 16 PAs, so we think [2x4] array can be backup option.

	Nokia
	We are okay with the proposed WF

	OPPO
	For smart phone to improve the coverage, prefer 2x4 comparing to 2x2 as we used in FR2-1.

	Ericsson
	We are fine with the recommended WF

	DOCOMO
	We are fine with the recommended WF.

	Xiaomi
	For smart phone, we also prefer 8 elements as starting point. Also as mentioned in issue 1-1.2, if we also consider the antenna directivity then there should be some relationship between these two metrics.

	LGE
	We are OK with proposed [2x8] but we think that [2x4] should be also considered at this stage of the work when minimum requirements are defined to enable larger freedom for different kind of implementations.

	Apple
	We don’t agree with the recommended WF. 
There is a big difference between the antenna element assumption for the requirement definition for band n262 (4 antenna elements) to the WF proposal of 16 antenna elements. Firstly, we don’t understand this huge increase of antenna elements from band n262 to this new frequency range. In addition, we think it is important to consider the limitation of the size of the antenna module for the UE handheld, when taking into account the support of the rest of the FR2 bands. 
We propose to further study on the feasibility of >4 antenna elements for the handheld form factor. OEM can bring analysis in the next meeting.



Issue 1-1.5.1: Handheld UE minimum peak EIRP
	Company
	Comments

	QCOM
	Proposal 4. This proposal is the most accurate since it is based on measurement of a real FR2-2 PA. Other proposals are projections or extrapolations, or don’t consider the constraints of a real PA for handheld implementation.  

	Sony
	We think it is fine to start discussing the minimum peak EIRP based on 8*2 array. Moreover, we think the network performance should be taken into account when we define the minimum requirement in FR2-2, the minimum requirement should be able to support the desired cell coverage. 

	MediaTek
	Maybe consolidate antenna array size assumption and clarify “same power class meaning” firstly.

	vivo
	We should align the assumptions of antenna size, PA output power, implementation loss, etc., before we decide for this issue. 
We also want to point out that 23dBm based on 8 elements in Observation 1 is too optimistic.

	Intel
	Further discussion and alignment is needed before addressing minimum peak EIRP

	Murata
	Our link budget was based on nominal value, farther investigation is needed for minimum peak EIRP.
We prefer recommended WF, but we think it will be beneficial reconfirming the network performance target

	OPPO
	This is connected with PA/antenna array assumptions, should be discussed after that.

	Ericsson
	We should start discussing a feasible power class based on an agreed antenna arrangement.

	Xiaomi
	We agree with QC comment as realistic device capability should be considered.

	LGE
	We think that more discussion is needed, and this requirement needs to be considered also with other than 8x2 array assumption only.

	Apple
	We first have to get an agreement on the assumption for the number of antenna elements.



Issue 1-1.5.2: Handheld UE maximum output power limits (TRP and max EIRP)
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	MediaTek
	We don’t prefer to have one more parameter (i.e., maximum average EIRP) in MOP framework.

	vivo
	The recommended WF is acceptable to us.

	Intel
	Overall, we are ok with the proposed WF. However, we note that the 500mW (27dBm) limit is a max conducted output power (not TRP).

	Nokia
	We are okay with the proposed WF

	OPPO
	For clarification, is there regulatory requirements for maximum average EIRP?

	Ericsson
	Other: The power class is defined by the minimum peak EIRP. Why not let the upper limit be based on local regulation? There is no reason to specify an upper limit in the specification that is based on requirements in a particular local regulation. The in-band power can also be indicated by NS values.

	Xiaomi
	Agree with the WF.  
To OPPO, yes as US and Canada both have this requirement which has been summarized by many companies last meeting.

	LGE
	We are OK with proposed WF, but Ericsson is making interesting comment on the need for upper limit in RAN4 specs as this may be different from region to region.



Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	Sony
	We are fine with the recommended WF. 

	MediaTek
	Agree spherical coverage shall be discussed later. While we define FR2-2, we may also consider FR2-1 requirement.

	vivo
	We agree that spherical coverage should be discussed in the next meeting. 
As for the moderator proposal, the number of antenna panels really depends on the elements implemented in each panel. We suggest deciding the assumption of number of elements per panel first.

	Intel
	We agree that spherical coverage should be discussed later.  
For the panel assumption, we should take the complete EIRP CDF assumptions previously used for FR2-1 as baseline [first captured in R4-1801202] and discuss if they can be reused or if updates are needed.

	OPPO
	For the panel assumption, one panel is preferred in handheld UE considering the implementation constraints. 

	LGE
	 We are OK with moderator proposal.

	Apple
	We are fine to discuss the spherical coverage in the next meeting. First, we need to align on the number of antenna elements.



Issue 1-1.6.1: Fixed UE minimum peak EIRP
	Company
	Comments

	Sony
	Given the performance of prototype at 60 GHz that can be found in public domain, we think it is not difficult for FWA devices in FR2-2 to reach the maximum EIRP limitation from the regulators. Therefore, the minimum requirement should be carefully derived.

	MediaTek
	In principle, we prefer to leverage FR2-1 discussion concept as more as possible, however, still need to discuss them one-by-one.

	Intel
	As done with handheld UE, we can start by first discussing budget analysis for different array sizes

	Ericsson
	Could be (significantly) higher than the handheld EIRP.



Issue 1-1.6.2: Fixed UE maximum output power limits (TRP and max EIRP)
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	MediaTek
	We have no concern on max peak EIRP and max TRP in recommended WF. However, current MOP is already 4 parameters, we don’t prefer to have more parameters. Maybe we can discuss this MOP framework topic like power classes agnostic manner.

	Nokia
	We are okay with the proposed WF

	Ericsson
	We do not agree with the WF. As commented under 1-1.5.2: let the upper limit be based on local regulation. There is no reason to specify an upper limit in the specification that is based on requirements in a particular local regulation. The in-band power can also be indicated by NS values.



Issue 1-1.7: Vehicular UE minimum peak EIRP
	Company
	Comments

	MediaTek
	Similar view as above.
In principle, we prefer to leverage FR2-1 concept as more as possible, however, still need to discuss them one-by-one.

	Nokia
	Proposed EIRP value seems very relaxed with excessive implementation losses being considered. The value needs further discussion.

	LGE
	We should return to this when antenna matrix size assumptions for handheld devices is first decided.



Issue 1-1.8: FCC conducted power limit
	Company
	Comments

	QCOM
	We are ok with the proposed WF

	MediaTek
	We are fine with the recommended WF.

	Intel
	In our understanding, the limits set by FCC and ETSI are conducted. ETSI has additional text stating that in case there is no suitable way to measure max power at the antenna port, then the test metric used to verify the requirement is max TRP (and it shall be less than or equal to 27dBm). However, we do not think FCC has a similar note, nor does it have a max TRP limit.
We just want to verify if indeed this means we can capture 27 dBm as max TRP.

	Nokia
	We are fine with the WF.

	OPPO
	WF is ok, i.e., translate the 27dBm conducted power to TRP.

	Ericsson
	We agree with the WF. Moreover, the conducted power cannot be measured with an external measurement (the TRP can)

	Xiaomi
	We share similar view with Intel. Does it mean 27dBm max TRP is concluded? As usually with antenna efficiency, the TRP will be a little bit smaller then conducted power.

	LGE
	We agree with WF and share the earlier comments regarding testability issues linked with conducted power in this kind of devices. Requirement that cannot be properly tested should be avoided.



Issue 1-3: SEM
	Company
	Comments

	QCOM
	We would like some time to check this and return to it next meeting.

	Intel
	We are not sure if the suggested proposal still meets the regulation requirement. Also limiting 22 dBr level beyond 125 % seems not fair to other technologies, at least IEEE 11ad/ay already complies the original mask by ETSI.

	Nokia
	We are fine with the proposed mask as in Proposal 1.

	Ericsson
	Proposal 1 (as proponent) amended by the following amendment: the modified SEM for c2 in Europe, we could also consider the FCC Cat-A limits as a basis for the general SEM.



Issue 1-4: UE ACLR
	Company
	Comments

	QCOM
	There is an ongoing coex thread. This should conclude first. 

	vivo
	Agree with the recommended WF. We can decide this issue after we conclude the co-existence study.

	Intel
	Our proposal was 17 dBc but RAN4 concluded RAN4 would perform coexistence study. We’d like to wait the outcome from coex discussion.

	Ericsson
	Proposal 1: 15-20 dB consistent with the proxy studies in 38.803 (the 99% OBW is dimensioning anyway)

	MediaTek
	Makes sense to see the coexistence study outcome.

	LGE
	We agree to moderator proposal



Issue 1-5: Spectral utilization
	Company
	Comments

	Sony
	We are positive about smaller SU to improve the UE uplink power. 

	Intel
	We would like to agree on a general principle whether RAN4 will allow different SU for different SCS, or the same SU for all SCS.
Our preference is option 3 (the same SU for all SCS). We are open for lower target SU (< 95 %) but the same max SU should apply to all SCS.

	Nokia
	For proposal 1 from Ericsson we would like to understand if this is applicable to both licensed and unlicensed operation. As a principle we would assume same SU as for FR2-1 at least for 120 kHz SCS as no power gains from lower SU has been demonstrated. Hence, our proposal 2. For 480/960 kHz SCS, we are open to find reasonable SU for different BW options taking into account different implementation approaches (e.g., different FFT size) if this is preferred.

	Ericsson
	Proposal 1: there is no reason to reuse the FR2 SU with its resulting power capability (or incapability) in FR2.
The SU has impact on other issues such as channelization and to not restrict other options it would be good to keep all available options open until other issues are finalized.  For companies proposing to consider different SUs for different SCS it would be useful to understand the motivation since that approach has not been applied in the past.
To Nokia: yes, the same for licensed and unlicensed use -- it is a question of technical feasibility that is not depending on any licensing arrangement. The system parameters should likewise be the same regardless of the licensing arrangement.

	MediaTek
	We are positive to consider something lower SU for all SCS, as we believe it may enable higher output power when considering other requirements. As there are different views on that aspect, it may make sense to align understanding further.



Issue 1-6: Maximum modulation order
	Company
	Comments

	QCOM
	We think 64 QAM should be supported in some types of UEs. So option 1 is ok, but further our view is that 64 QAM support should be optional for the UE.

	Sony
	Okay with option 1. 

	Intel
	64 QAM can be feasible with an improved ON/ON transient period.

	Nokia
	We think 64 QAM should be supported for DL and UL.

	Ericsson
	No more than 64QAM.

	DOCOMO
	We prefer Option 1.

	MediaTek
	Not sure, but at least should not be mandatory for UE if it puts unreasonable requirements on PA design. 
Don’t fully understand the Intel rationale that having a shorter usable slot portion in time makes a certain modulation scheme infeasible just because highest MCS values for that modulation scheme cannot be used. It is all relative to how many symbols are available surely.

	LGE
	We think that 64QAM can be supported with devices operating within the targeted frequency range. OK to discuss needed boundary conditions and requirements at later stage.



Issue 1-7.1: 480 and 960 kHz ON/OFF OFF/ON transient period
	Company
	Comments

	QCOM
	We are ok with the WF

	vivo
	Option 1.

	Nokia
	We are okay with the proposed WF

	Ericsson
	The WF is ok, that is proposal 1: Reuse FR2-1 5usec for all ON/OFF and OFF/ON.

	MediaTek
	Ok with proposed WF



Issue 1-7.2: 480 and 960 SCS ON/ON transient period
	Company
	Comments

	QCOM
	The transient period in FR2-1 is driven by the capability of the UE to transition. The same capability limitations are in place for an FR2-2 UE. We don’t agree with any of the options and the 5us transient time from FR2-1 should used for FR2-2.

	Intel
	The listed proposals (from Intel and Ericsson) are quite aligned. We support the idea to introduce an improved ON/ON transient period.
To Qualcomm, the main motivation we allowed the same 5 uS transient period from FR2-1 was to reuse the FR2-1 design for FR2-2. However, this is only applicable to 120 kHz SCS. For 480/960 kHz SCS, a new design will be required anyhow. Without an improved ON/ON transient period, it will be difficult to support meaningful 16 QAM and 64 QAM.

	Nokia
	We support considering shorter ON/ON transient time, but as first priority we should consider having an improved minimum requirement without multiple options.

	Ericsson
	Proposal 1, 2, 3 and 4 are ok.

	MediaTek
	We don’t agree with any of the options and propose that the 5us value should be reused for all SCS. FR2-2 has the same limitations as FR2-1 and the issue is not dependent on SCS. 

	AT&T
	We agree with Intel that keeping the same 5us transient time for 480/960 kHz SCS will limit 16QAM and 64QAM in FR2-2. We support the introduction of improved ON/ON transient time and are OK with the proposals presented in Proposals 1, 2, 3, and 4 as ways to accomplish this goal.

	Apple
	For SCS= {480, 960} kHz we prefer to take the FR2-1 value for ON-ON transient as the starting point, and we are open to further discussions from there. Proposals to tighten this requirement should be motivated by system performance analysis. Given the wide bandwidth available to FR2-2, we anticipate the UE's UL traffic to be bursty and short in duration. From this observation it follows that excessive power control procedures which necessitate the use of ON-ON transitions can degrade overall UL efficiency. A more detailed study of the tradeoffs is needed to justify tightening this UE timing requirement.



Issue 1-7.3: UE timing advance error
	Company
	Comments

	QCOM
	We are checking into this topic. At this time we have no comment other than we need some time to evaluate.

	Nokia
	We agree that this is RRM discussion

	Ericsson
	Proposal 1: Keep the FR2 UE TDD ON/OFF and OFF/ON transients (13792 Tc (=7.015 µsec)) for extension to 71 GHz WI.
Ericsson thinks that similar proposal can be found in these tdocs, besides Ericsson 3518:
· AI 9.16.1: R4- R4-2114478, Qualcomm, “Proposal 2: 60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS”
AI 9.16.4.: R4-2113687, Nokia, Nokia Shanghai Bell, “Proposal 5: Re-use UE ON-OFF transient and transition time from current FR2.”

	MediaTek
	This should be handled as part of the RRM session email discussions.

	Apple
	We agree with Moderator that this is an RRM topic



Issue 1-8: EVM measurement interval
Note that there is a discussion in EVM measurement interval for both UE and BS in thread [315]. If this is a topic of interest for you, please contribute there.
Issue 1-9: Initial access UE output power
	Company
	Comments

	QCOM
	Proposal 2. RAN1 issue. No further discussion.

	Intel
	Agree with the recommended WF (proposal 2). 
It’s been several meetings on the same topic. RAN1 is the best place to discussion.

	Nokia
	Agree with WF – this is a RAN1 discussion

	OPPO
	RAN1 issue.

	Ericsson
	We are fine with the WF

	MediaTek
	The impact seems to be on protocol design aspects, so WF seems reasonable.

	LGE
	We agree to moderator proposal



Issue 1-10.1: Baseline for RX requirements
	Company
	Comments

	QCOM
	We don’t agree with taking FR2-1 values as a starting point for FR2-2. The frequencies are significantly higher. Using Fr2-1 values as a ‘baseline’ means they hold some weight and justification is needed to change them. Values should be based on analysis for each requirement with no assumption that FR2-1 is default.

	MediaTek
	No strong view, the values would be discussed one-by-one in the end. Both scaling and fresh new analysis can be considered.

	Intel
	RAN4 already agreed on a general guidance where the same framework from FR2-1 will apply to FR2-2.

	Nokia
	The moderator is correct in our intention of the proposal.



Issue 1-10.2: Peak EIS
	Company
	Comments

	QCOM
	We think more analysis is needed from companies and this should be a topic for future meetings.

	MediaTek
	It’s better that we have clear consensus on antenna array size etc. firstly.

	Nokia
	Proposed EIS value seems very relaxed with excessive implementation losses being considered. The value needs further discussion.



Issue 1-11.1: TX/RX beam switching time for 480 and 960 SCS
	Company
	Comments

	QCOM
	Proposal 1.

	vivo
	Beam switching is mainly due to the reaction time of the analogy devices, and the beam switching time should be irrelevant of SCS. Tx/Rx beam switching time 7.015us is acceptable for us. If different values are defined in RAN4, we can consider introducing beam switching capability for different beam switching implementations.

	Intel
	We support Proposal 3.
480/960 kHz SCS will be a new design anyhow, and we don’t think it is necessary to keep the same switching time from the time with 120 kHz SCS.

	Nokia
	We support proposal 1 which in some sense also covers proposal 2.

	Ericsson
	Proposal 1: 60 GHz UE requires 7.015 µsec for TX/RX beam switching for all SCS (Qualcomm 4478). We belove this is the same issue as Issue 1-7.3: UE timing advance error.

	MediaTek
	Proposal 1.

	Apple
	We support Proposal 1



Issue 1-11.2: Beam direction only switching time
	Company
	Comments

	QCOM
	Proposal 1.

	Sony
	The beam switch time should be taken into account the possible system impact, especially if it would be larger than CP length. Beam forming technic that can support faster beam switch should be taken into account as well.  

	vivo
	Beam direction switching time 200ns is acceptable for us. In earlier discussion, both intra-panel and inter panel scenarios are considered to decide this value, thus we can also consider introducing beam switching capability for different beam switching implementations.

	Intel
	We are not sure whether this requirement will be introduced in the spec, or it is a baseline assumption. Can proponent of the proposal 1 provide the reference?

	Nokia
	We are fine with proposal 2 to have the same beam switching time but we believe 200ns is excessive. This as with higher SCS the switching time is longer than the CP. We suggest reusing the BS switching time which in the LS to RAN1 from previous meeting was said to be less than 59 us.

	Ericsson
	Ericsson has proposed 50 ns for UE beam switch time (option 1 in RAN4#99 R4-2107972, WF on 60 GHz Time-related issues (Apple). 

For BS in R4-2107972: “RAN4 tentatively agrees [59 ns] with the understanding that the value can be confirmed once open issues related to BS output power are resolved”

	MediaTek
	We support Proposal 1.

	Apple
	We support Proposal 1



Issue 1-11.3: Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches.
	Company
	Comments

	QCOM
	Option 1. RAN1 should understand there is a minimum duration between beam switches so they don’t do their design under the misapprehension that the beam switching can go at any rate they want.

	vivo
	Prefer Option 2.
Firstly, in RAN1’s LS on beam switching requirement, no minimum duration between beam switching is required. 
Secondly, the minimum duration between two consecutive beam switch relates to the interval of beam switching commands, which depends on the network scheduling. RAN4 should not define such a requirement to restrict the minimum duration between two consecutive beam switches.

	Intel
	We understand 4.5 uS came from FR2-1 design with 120 kHz SCS. While FR2-2 with 120 kHz SCS is leveraging the existing FR2-1 design, it is still needed to newly design for 480/960 kHz SCS. We think agreeing on 4.5 uS will put more restrict for 480/960 kHz SCS. In our view, we are supportive to keep 4.5 uS but we also need to consider more optimized number to cover 480/960 kHz SCS.

	Nokia
	We are okay with proposal 1.

	Ericsson
	Option 2: No need to specify the minimum duration between beam switches in RAN4

	MediaTek
	We think some minimum duration beyond 1 symbol for highest SCS could be useful for UE

	Apple
	Option 1 is fine for the LS response to RAN1; however, we do not see the need to capture this aspect in the specification (Option 2). Perhaps a hybrid approach among both options could be considered?



Issue 1-11.4: Reply LS on beam switching
	Company
	Comments

	QCOM
	We should work on this in round 2 assuming we can get some agreement on the parameters

	Ericsson
	Option 1: Reply LS on beam switching gap for 60 GHz band included (Ericsson 3519),

Regarding option 2 (Qualcomm 4478), we agree in UE TX-RX and UE RX-TX switch time 7.015 µsec, but we think a UE beam switch time of 200 ns is too long and require more discussion.

	Apple
	We agree with the Moderator that an LS on the remaining transient aspects should be sent to RAN1 this meeting.



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 focusing on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Issue 1-1.1: Power class framework
Sub-topic #1
	Tentative agreements: •	Proposal 1: Reuse the power class naming in FR2-1 (i.e., PC1 ~ PC 5) same in FR2-2 unless there is issue and specify the corresponding MOP requirements (i.e., minimum peak EIRP, EIRP spherical coverage, maximum TRP and maximum EIRP) for the band to be defined in FR2-2. (LGE 3547).
Candidate options:
Recommendations for 2nd round: Refine the wording of this agreement to clarify the parameters that are included e.g., UE type, array size, MOP .. any more .. per the Mediatek. Refinement to occur in WF on 60 GHz UE RF requirements

	Issue 1-1.2: Power class maximum output power parameters: directivity
	Tentative agreements: •	Focus primarily on array sizes as they are related to directivity. Consider the possibility of use directivity as a factor in developing the spec as an alternative if it appears to be a more efficient way to come to a requirements agreement.
Candidate options:
Recommendations for 2nd round: Include this agreement in WF on 60 GHz UE RF requirements document

	Issue 1-1.3: Power class maximum output power PSD limit parameter
	· Tentative agreements: Proposal 1: Do not include the EIRP PSD in the general power class framework for 52.6~71GHz (vivo 2995)
· Proposal 2: Adopt 23 dBm/MHz from Table 2, EN 303 753 (Nokia 3687)
· Proposal 3: Deployment requirements (Such as EIRP density, 24dBm TRP, average EIRP) can be defined according to regulation, which can be added as future NS. (vivo 2995)
Candidate options:
Recommendations for 2nd round: Include this agreement in WF on 60 GHz UE RF requirements document

	Issue 1-1.4: Power class antenna size assumption
	Tentative agreements: 
Candidate options: 
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE RF requirements document

	Issue 1-1.5.1: Handheld UE minimum peak EIRP
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: This topic is tightly coupled to the antenna size assumption. Further discuss this in WF on 60 GHz UE RF requirements document.

	Issue 1-1.5.2: Handheld UE maximum output power limits (TRP and max EIRP)
	Tentative agreements: 7 companies are ok with this tentative agreement
maximum peak EIRP requirement 43 dBm
maximum average EIRP requirement to be defined as 40 dBm
Maximum TRP is 27 dBm
Candidate options:
Recommendations for 2nd round: Confirm this agreement in WF on 60 GHz UE RF requirements

	Issue 1-1.5.3: Handheld UE CDF of coverage, i.e., spherical coverage
	Tentative agreements: 
Since the antenna array size(s) are still under discussion, spherical coverage should be discussed in the next meeting.
Candidate options:
Recommendations for 2nd round: Discuss the number of antenna panels in WF on 60 GHz UE RF requirements

	Issue 1-1.6.1: Fixed UE minimum peak EIRP
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Discuss the next steps to determine the fixed EIRP. This discussion can proceed in WF on 60 GHz UE RF requirements.

	Issue 1-1.7: Vehicular UE minimum peak EIRP
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Discuss the next steps to determine the fixed EIRP. This discussion can proceed in WF on 60 GHz UE RF requirements.

	Issue 1-1.8: conducted power limit

	Tentative agreements: 27 dBm TRP is the limit based on the ETSI regulation, and this TRP can requirement is allowed in place of a suitable method to measure conducted power.
Candidate options: 
Recommendations for 2nd round: Further discuss conducted power limit and any additional associated RAN4 requirement in WF on 60 GHz UE RF requirements

	Issue 1-3: SEM

	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss the SEM requirement in WF on 60 GHz UE RF requirements

	Issue 1-4: UE ACLR

	Tentative agreements: Wait for the conclusion of the coexistence study topic in thread 139
Candidate options:
Recommendations for 2nd round: Include the agreement in WF on 60 GHz UE RF requirements

	Issue 1-5: Spectral utilization

	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss SU and the related topics from company submissions and comments in WF on 60 GHz UE RF requirements

	Issue 1-6: Maximum modulation order
	Tentative agreements: 64 QAM is the highest modulation order for FR2-2. 
Candidate options:
Recommendations for 2nd round: Further discuss which modulation orders are optional vs mandatory in WF on 60 GHz UE RF requirements

	Issue 1-7.1: 480 and 960 kHz ON/OFF OFF/ON transient period
	Tentative agreements: o	Proposal 1: Reuse FR2-1 5usec for all ON/OFF and OFF/ON (Qualcomm 4478, Ericsson 2830, vivo 2996)
Candidate options:
Recommendations for 2nd round: Include the agreement as part of WF on 60 GHz UE RF requirements document

	Issue 1-7.2: 480 and 960 SCS ON/ON transient period
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discussion to continue on this topic in WF on 60 GHz UE RF requirements

	Issue 1-7.3: UE timing advance error

	Tentative agreements: Conclude that this is an RRM topic and could be discussed in RAN4 RRM session.
Candidate options:
Recommendations for 2nd round: Confirm this conclusion and include in WF on 60 GHz UE RF requirements document

	Issue 1-9: Initial access UE output power
	Tentative agreements: This is a RAN1 issue. No further discussion needed in RAN4..
Candidate options:
Recommendations for 2nd round: Include this agreement in WF on 60 GHz UE RF requirements

	Issue 1-10.1: Baseline for RX requirements
	Tentative agreements: Interested companies are encouraged to bring analysis and proposals for RX values based on the specified parameters in FR2-1 spec. 
Candidate options:
Recommendations for 2nd round: Confirm this agreement and include in WF on 60 GHz UE RF requirements

	Issue 1-10.2: Peak EIS
	Tentative agreements: Peak EIS will certainly be discussed as companies bring in more technical analysis and we further develop RX requirements.
Candidate options:
Recommendations for 2nd round: Further discuss the steps to determine peak EIS in WF on 60 GHz UE RF requirements

	Issue 1-11.1: TX/RX beam switching time for 480 and 960 SCS

	Tentative agreements: 
Candidate options: Proposal 1 and Proposal 3
Recommendations for 2nd round: Further discuss proposal 1 and proposal 3 in WF on 60 GHz UE RF requirements

	Issue 1-11.2: Beam direction only switching time
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Clarification: this discussion is intended to be about the UE. Company views are varying on this topic. Continue discussion in WF on 60 GHz UE RF requirements

	Issue 1-11.3: Minimum duration between beam switches. Beam switches can be direction only or TX/RX switches.
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE RF requirements

	Issue 1-11.4: Reply LS on beam switching
	Tentative agreements: Work on LS assuming we have some agreement during this meeting.
Candidate options:
Recommendations for 2nd round: Work on agreement and potentially LS. 




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …WF on 60 GHz UE RF requirements
	YYYQualcomm Inc
	

	LS on …60 GHz time-related issues
	ZZZApple
	To: RAN_X1; Cc: RAN_Y
Response to R4-2104451 which adds additional information to R4-2107985 LS sent last meeting

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112033
	Views on UE antenna array size and link budget at 70 GHz
	Murata Manufacturing Co Ltd.
	Agreeable, Revised, Merged, Postponed, Not PursuedNoted
	TX requirements

	R4-2112370
	Views on minimum peak EIRP and EIS requirements for 60 GHz
	Apple
	Noted
	UE RF requirements

	R4-2112384
	FR2 UL field data for NR 60GHz TPC consideration
	Apple
	Noted
	TX requirements

	R4-2112830
	More on UE TX requirements for operations up to 71 GHz
	Ericsson
	Noted
	TX requirements

	R4-2112887
	Views on UE Array and EIRP level at 60 GHz
	Sony
	Noted
	TX requirements

	R4-2112995
	Discussion on power class requirements for B52.6GHz
	vivo
	Noted
	TX requirements

	R4-2112996
	Discussion on beam switch scenarios and requirements
	vivo
	Noted
	UE RF requirements

	R4-2113159
	On 60 GHz system parameters
	Intel Corporation
	Noted
	Shared with other thread

	R4-2113160
	On 60 GHz UE Tx requirements
	Intel Corporation
	Noted
	TX requirements

	R4-2113518
	Timing requirements
	Ericsson
	Noted
	

	R4-2113519
	Reply LS to RAN1: LS on beam switching gap for 60 GHz band
	Ericsson
	Noted
	

	R4-2113547
	Discussion on Tx power class and UE types
	LG Electronics Finland
	Noted
	TX requirements

	R4-2113687
	On UE Tx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	TX requirements

	R4-2113688
	On UE Rx RF aspects for a NR band in the range 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	RX requirements

	R4-2114478
	60GHz UE transient times and switching times
	Qualcomm Incorporated
	Noted
	TX requirements

	R4-2114480
	60GHz UE TX
	Qualcomm Incorporated
	Noted
	TX requirements



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

	Qualcomm Inc
	Philip Coan
	pcoan@qti.qualcomm.com

	Sony
	Kun Zhao
	kun.1.zhao@sony.com

	MediaTek Inc
	Ting-Wei Kang
	Ting-wei.kang@mediatek.com

	Vivo
	Shuai Zhou
	shuai.zhou@vivo.com

	Murata
	Hidefumi Ohira
	hidefumi.ohira@murata.com

	Ericsson
	Christian Bergljung
	Christian.bergljung@ericsson.com

	DOCOMO
	Ryu Kitagawa
	ryuu.kitagawa.pn@nttdocomo.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)
