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Topic #1: UE TX and RX
Main technical topic overview. 
Companies’ contributions summary TX
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2207696
	On remaining Tx issues for band n263
	Apple
	Apple considers these items concluded
- Min peak EIRP and spherical coverage percentile for band n263 (Tables 6.2.1.3-1, 6.2.1.3-3) can be finalized based on the agreements reached during RAN4 #102
- Max output power for band n263 (Table 6.2.1.3-2) can be based on agreements in R4-2114989
- Default NS_200 applicability can be extended to band n263 (Table 6.2.3.1-2)
- Pumax tolerance for band n263 can be reused from FR2-1 (Table 6.2.4-1)
- The existing Tx ON/OFF time mask requirements can be applied for both FR2-1 and FR2-2, based on lack of consensus to converge on faster periods applicable only to FR2-2 (Clause 6.3.3.1)
- Occupied channel bandwidth for FR2-2 (Table 6.5.1-1) can be defined based on agreements in R4-2120062
- SEM for CWs 800, 1600, 2000 MHz (Table 6.5.2.1-1) can be defined based on agreement in R4-2120062
- ACLR for FR2-2 (Table 6.5.2.3-2) can be defined based on agreement in R4-2202367

For discussion this meeting
- UE multi-band relaxation factors (left as TBD in the draft CR) in Table 6.2.1.3-4
- Minimum output power for PC3 set to TBD, with measurement BW set per agreement on spectrum utilization from RAN4 #102 (Table 6.3.1.2-1)
- Tx OFF power for PC3 set to TBD, with measurement BW set per agreement on spectrum utilization from RAN4 #102 (Table 6.3.2-2)
[bookmark: _Hlk101936967]- Placeholder for spurious emission band UE co-existence requirements (Table 6.5.3.1-1)

MPR and A-MPR should be defined based on the available data in the RAN4 #103 meeting.  Unfortunately, our own simulation results are not available by the time of submitting this contribution.

Regarding CA within FR2-2 and UL MIMO, we have not found agreements on the related requirements.  Thus, in the interest of making progress, we recommend focusing the Rel-17 requirements for band n263 to cover just single carrier operation without UL MIMO.
- Add the following note related to CA: "carrier aggregation within FR2 is defined only within FR2-1 in this release of the specification"; this note can be removed/updated if an agreement is reached on CA within FR2-2 during the RAN4 #103 meeting
- Add the following note related to UL MIMO: "UL MIMO for FR2 is defined only for FR2-1 in this release of the specification"; this note can be removed/updated if an agreement is reached on UL MIMO within FR2-2 during the RAN4 #103 meeting

Our understanding is that once operator interest in CA and UL MIMO within FR2-2 increases, then it should be staightforward for RAN to approve a work item to enable these features for FR2-2 and, consequently, to include the various CA and UL MIMO configurations with band n263 to the specification via the basket work item approach.


	R4-2208049
	UE Tx requirements for FR2-2 - remaining issues
	Intel Corporation
	Observation 1: Given the current power class framework, notes can be added to the maximum output power limits tables to include any additional regulatory information. Though more involved, alternatively we can revise the power class framework for FR2-2 to ensure all relevant content is included.

Observation 2: Power classes should be cognizant of relevant regional regulations. To ensure this is the case, we can further discuss two approaches: defining a dedicated power class considering regional limits, or NS value implementation.

Proposal 1: To ensure all relevant regional limits are captured in the specifications, RAN4 should consider the following approaches: defining a dedicated power class or NS implementation.
ON/ON transient period
Observation 3: 
· Option 1: No gNB scheduling optimizations for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput reduction due to corruption of the PUSCH data symbols. Up to 50% and 12% throughput loss can be expected for bundling size 2 and 8, respectively.
· An improved ON/ON transient period faster than 5 µS is required to support at least full MCS for 16 QAM modulation. 
· Option 2: Optimized gNB scheduling for ON/ON transient period
· Using 5 µS ON/ON transient period leads to high throughput loss even with optimized gNB scheduling without corrupted symbols on UE side. Up to 25% and 6% throughput loss can be expected for bundling size 2 and 8, respectively.
An improved ON/ON transient period faster than 5 µS allows better throughput performance with almost 20%, 10% and 5% improvement for scenarios with bundling size 2, 4 and 8, respectively.

Proposal 2: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.

Other requirements
Observation 4: Multi-band support including FR2-2 presents additional challenges given the higher frequency, broader frequency range and additional design complexity. Therefore, the multi-band relaxation factors (∆MBP,n and ∆MBS,n) of band n263 should be larger than those defined for FR2-1 bands.

Observation 5: Based on achieved progress in this meeting, RAN4 should agree on the remaining issues to be addressed in Rel-18 during the maintenance stage.


	R4-2208619
	Discussion on remaining Tx RF requirements for FR2-2
	vivo
	Proposal
	Power Class
(UE type)
	Min peak EIRP (dBm)
	Max TRP (dBm)
	Max EIRP (dBm)
	Spherical Coverage

	PC1
(FWA)
	30.6
	
27
	
43
	19.1 dBm min EIRP at 85%-tile CDF
	11.5 dB Gain drop,
85%ile 

	PC2
（Vehicular）
	22.7
	
27
	
43
	7.6 dBm min EIRP at 60%-tile CDF
	15.1 dB Gain drop,
60%ile

	PC3 (Handheld)
	14.1
	
27
	
43
	2.3 dBm min EIRP at 50%-tile CDF
	11.8 dB Gain drop, 50%ile



Proposed OOB emission
	Channel bandwidth / NRACLR / Measurement bandwidth

	100
MHz
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz

	15 dB
	15 dB
	15 dB
	15 dB
	15 dB

	95.16 
	380.28 
	760.32
	1520.64
	
1797.12


	+100
/
-100
	+400
/
-400
	+800
/
-800
	+1600
/
-1600
	+2000
/
-2000



Proposed SEM table 3 per -5/-13 method

	R4-2208647
	Discussion on open specification items for Tx RF requirements
	LG Electronics Finland
	· TRP
Proposal 1: Define following UE maximum output power limits for n263.
· PC1
· Max TRP = 25dBm & Max EIRP = 55dBm for fixed outdoor installations with ≥ 30 dB transmit directivity
· Max TRP = 25dBm & Max EIRP = 40dBm in other cases
· PC2
· Max TRP = 25dBm & Max EIRP = 40dBm
· PC3
· Max TRP = 25dBm & Max EIRP = 40dBm
· MPR
Proposal 2: Apply FR2-2 PC3 MPR to PC2.
Proposal 3: For FR2-2 PC3 MPR,
· For CBW of 100MHz and 400MHz
· Reuse FR2-1 PC3 MPR for FR2-2 PC3 MPR
· For CBW of 800MHz, 1600MHz and 2000MHz 
· Consider 3dB(Y1), 4dB(Y2) and 4dB(Y3) as MPR delta (in Table 2.3) respectively.
· For Edge RB allocations, in case of Pi/2 BPSK and QPSK in DFT-s-OFDM, consider 4dB, 5dB and 5dB respectively
· MPR for CA
Proposal 4: Apply FR2-2 PC3 MPR CA to PC2.
· Minimum Pout
Proposal 5: Consider -13dBm as starting point for discussing minimum Pout for FR2-2 PC2/PC3.
· Minimum Pout for CA
Proposal 6: Consider -13dBm as starting point for discussing CA minimum Pout for FR2-2 PC2/PC3.
· Carrier leakage & in-band emission (I/Q image)
Proposal 7: Define carrier leakage and I/Q image as shown in Table 2.6 for FR2-2 PC2 and PC3.
· Carrier leakage & in-band emission (I/Q image) for CA
Proposal 8: Define carrier leakage and I/Q image for CA as shown in Table 2.6 for FR2-2 PC2 and PC3.
· Beam correspondence
Proposal 9: If beam correspondence requirements for FR2-2 PC3 are introduced, then reuse the FR2-1 PC3 beam correspondence procedure for FR2-2 PC3. For beam correspondence tolerance, further discussion may be necessary.
Proposal 10: For FR2-2 PC2 beam correspondence use the same approach as for FR2-1 PC2 beam correspondence

	R4-2208759
	On n263 associated band specific Tx requirements
	Huawei, HiSilicon
	Proposal 1: Capture RF requirements for band n263 in new sub-clauses with suffix F.
Proposal 2: For band n263 handheld UE, the maximum peak EIRP is 43dBm, the Maximum TRP is 23dBm.
Proposal 3: For band n263 UE of PC1 and PC2, existing FR2-1 requirements for maximum peak EIRP and maximum TRP could be reused.
Proposal 4: For band n263 the multi-band relaxation is 1.0dB for both MBP,n (dB) and MBS,n (dB).
Proposal 5: The Pumax tolerance of band n263 could reuse existing requirements for FR2-1 operating bands.
[bookmark: _Hlk101944823]Proposal 6: The minimum output power of band n263 could reuse existing requirements for FR2-1 operating bands. The measurement bandwidth is selected as the maximum required MBW among all applicable SCS, i.e. the highlighted ones in Table 2.4-2.
Proposal 7: The transmit OFF power of band n263 could reuse existing requirements for FR2-1 operating bands. The measurement bandwidth is the same as minimum output power.
Proposal 8: For unlicensed band n263, the transient period locates in both ON slot and OFF slots.
Proposal 9: Only specify the PRACH time mask requirements for 120kHz SCS.
Proposal 10: The ACLR of band n263 is 15dB. The measurement bandwidth is the same as minimum output power.
Proposal 11: Waive the test of ACLR for band n263.
Proposal 12: For band n263, the FR2-1 Tx requirements that are not band specific could be reused.

	R4-2209322

	Multi-band relaxation requirement for band n263
	Apple
	Observation 1: Band n263 antenna elements are expected to be highly susceptible to distortions from asymmetries in the module, preventing effective beamforming.
Observation 2: mm-Wave modules are required to use a high aspect ratio in order to avoid excessive growth in product thickness.  This creates significant limitations for multi-band designs.
Observation 3: Large gain swings due to the lensing from electrically thick layers, which is expected to be even more pronounced in co-located configurations with FR2-1 antennas.
Observation 4: The impairments coming from the lensing and cavity effect cause pattern distortion resulting in element gain degradation, which needs to be considered for the derivation of MBR.
Proposal 1: Introduce the multi-band relaxation requirement for band n263 as provided in Table 1.
Table 1: UE multi-band relaxation factors for power class 3
	[bookmark: _Hlk32316771][bookmark: _Hlk32225119]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	  0.52,4
	0.74

	n262
	0.7
	0.7

	n263
	1.0
	1.0

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257




	R4-2209507
	on the UE TX requirement
	Xiaomi
	Proposal 1: It is proposed PC3 50%ile spherical coverage drop as 12 dB.
Proposal 2: For faster capability of ON/ON transient period for 480 and 960 kHz SCS, it is proposed to further discuss in Rel-18.
Proposal 3: Put the max PSD requirement in the NS value for EU regulation.

	R4-2209716

	UE features for NR in 52.6 GHz - 71 GHz
	Nokia, Nokia Shanghai Bell
	Proposal 1: As each SCS is optional to support, further optionality on maximum channel bandwidth support is not required.
Proposal 2: For optional ON-ON transient time, only one value among 1 us or 2 us is specified.

	R4-2210166

revised to

R4-2210433
	60 GHz UE TX
	Qualcomm Incorporated
	Proposal: Use the NRB table values for FR2-2 transmission bandwidth requirements, with [] removed from 156.
Proposal: Use the table in 38.101-2 to specify the FR2-2 TX OFF power. Note the value is -35 dBm in the measurement bandwidth.
Proposal: PRACH ON power measurement period table should be updated for 480 and 960 SCS as shown.
Proposal: Use the same FR2-1 absolute power tolerance and Pint for FR2-2 as a working assumption, with possibly more exceptions.
Proposal: Use the same FR2-1 relative power tolerance and Pint for FR2-2 as a working assumption, with possibly more exceptions. 
Proposal: Use the same FR2-1 aggregate power tolerance and Pint for FR2-2 as a working assumption, with possibly more exceptions. 
Proposal: Use the FR2-1 EVM percentages for n263.
Proposal: Scale the minimum EVM power level from 400 MHz for noise BW. 3 dB for 800 MHz, 6 dB for 1600 MHz, 7 dB for 2000 MHz.
Proposal: RAN4 to further discuss how to capture PTRS processing in EVM requirement.
Proposal: Use the values in the table above for n263 PC1 relative carrier leakage requirements.
Proposal: Use the values in the table above for n263 PC2 relative carrier leakage requirements.
Proposal: Use the values in the table above for n263 PC3 relative carrier leakage requirements.
Inband emissions proposals:
· Use the same general in-band emissions limit as FR2-1
· Modify the carrier leakage power limits, using the limits shown in the previous section tables for PC1-3
· Modify the IQ image values, adding 10 dB to the carrier leakage power limits. This is the same method used in FR2-1.
Proposal: Use the modified SEM table for the FR2-2 general SEM requirement.
Proposal: For n263 use 2x the CCBW as the spurious domain, as in FR2-1. 
Proposal: For n263 spurious emissions use the same limits as FR2-1
Proposal: All n263 UEs shall support beamCorrespondenceWithoutUL-BeamSweeping.
PC1 SEM Observation: Only 100 MHz is SEM-limited, with some backoff required for higher modulation orders.
PC1 EVM Observation: Backoff for EVM is modulation order dependent, with no sensitivity to SCS or CCBW.
PC3 SEM Observation: Only 100 MHz is SEM-limited, with some backoff required for higher modulation orders. This is similar to PC1 SEM.
PC3 EVM Observation: Backoff for EVM is primarily modulation order dependent. There is also some dependence on CCBW as 400 and 800M QPSK require more backoff than 100M. We can’t determine yet if there is a dependence on SCS for QPSK.
Proposal: The transient period from FR2-1 is based on the capability of the UE to configure the transmitter and receiver. The same capability will exist in FR2-2. Use the same 5usec for FR2-2.
Proposal: UE requires 200 nsec for beam direction only switching for all SCS
Observation: Our understanding is the UE can perform a beam direction change, or a power control change, or both during this 200 nsec time.

	R4-2208226
	Discussion on FFT sizes for 52 6-71GHz
	CATT
	Proposal 1: To adopt the FFT sizes for FR2-2 in the following table 2-1.
                                     Table 2-1: FFT sizes for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	FFT size
	FFT size
	FFT size
	FFT size
	FFT size

	120
	1024
	4096
	N/A
	N/A
	N/A

	480
	N/A
	1024
	2048
	4096
	N/A

	960
	N/A
	512
	1024
	2048
	4096




	R4-2208754
	Upper limit on configured maximum power for 57-71 GHz
	Ericsson
	Proposal 1: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable along with gain, directivity and unwanted emissions limits as required by local regulation.

	R4-2209717

revised to

R4-2210350
	On UE Tx RF aspects for FR2-2
	Nokia, Nokia Shanghai Bell
	[bookmark: _Hlk101954556]Proposal 1: Confirm 156 RBs for 2GHz CBW with 960 kHz SCS.
Proposal 2: Use a UE beam direction switching time of 59 ns.
Proposal 3: Based on MPR simulations, adopt the same MPR for FR2-2 as defined for FR2-1 for PC3 UEs.

	Draft CRs

	R4-2207697
	Draft CR to 38.101-2 on band n263 Tx aspects
	Apple
	

	R4-2208760
	Draft CR for n263 RF Tx requirements
	Huawei, HiSilicon
	

	R4-2208781
	draft CR on open specification for PC2 in FR2-2
	LG Electronics Finland
	

	R4-2209510
	draftCR on the UE TX requirement for band n263
	Xiaomi
	




Companies’ contributions summary RX
	T-doc number
	title
	Company
	Proposals / Observations

	R4-2208620
	Discussion on remaining Rx RF requirements for FR2-2
	vivo
	This contribution further discusses UE Rx RF requirements for FR2-2. The REFSENS and ACS requirements are proposed in this contribution.


	R4-2208761
	On n263 associated band specific Rx requirements
	Huawei, HiSilicon
	Proposal 1: Capture RF requirements for band n263 in new sub-clauses with suffix F.
Proposal 2: The ACS of band n263 is 21dB. The measurement bandwidth is the same as minimum output power.
Proposal 3: The IBB of band n263 is specified for all supported bandwidths.
Proposal 4: The IBB requirement of band n263 is the same as ACS requirement
Proposal 5: For band n263, the FR2-1 Rx requirements that are not band specific could be reused.

	R4-2209323
	Rx requirement for band n263
	Apple
	Proposal 1:	Define ACS requirement for band n263 as provided in Table 2, Table 3, and Table 4.
Proposal 2:	Define In-band Blocking requirement for band n263 as provided in Table 5.

	R4-2209508
	on the UE RX requirement
	Xiaomi
	Proposal 1: It is proposed the above REFSENS and EIS requirement corresponding to the table 1 above.
Proposal 2: It is proposed the above table 2 for other RX requirement.

	R4-2209718
	On UE Rx RF aspects for FR2-2
	Nokia, Nokia Shanghai Bell
	Proposal 1: Remaining FR2-2 Rx requirements shall adopt FR2-1 requirements.

	Draft CRs

	R4-2208762
	Draft CR for n263 RF Rx requirements
	Huawei, HiSilicon
	

	R4-2209511
	draftCR on the UE RX requirement for band n263
	Xiaomi
	



Open issues summary
[bookmark: _Ref92868478]Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Transmit
Output RF spectrum emissions
SEM
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: Proposed SEM table 3 per -5/-13 method in 0166 section 10
Table 6.5.2.1-1: General NR spectrum emission mask for frequency range 2.
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	-5 
	-5 
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	-5 
	-5 
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	 40-80
	-13
	-13
	-13
	-13
	-5
	-5
	-5
	1 MHz

	 840-100
	-13
	-13
	-13
	-13
	-13
	-5
	-5
	1 MHz

	 100-200160
	
	-13
	-13 
	-13 
	-13 
	-5
	-5
	1 MHz

	 160-200
	
	-13
	-13
	-13
	-13
	-13
	-5
	1 MHz

	 200-400
	

	
	-13 
	-13 
	-13 
	-13 
	-13
	1 MHz

	 400-800
	
	
	
	-13 
	-13 
	-13 
	-13 
	1 MHz

	 800-1600
	
	
	
	
	-13
	-13
	-13
	1 MHz

	 1600-3200
	
	
	
	
	
	-13
	-13
	1 MHz

	 3200-4000
	
	
	
	
	
	
	-13
	1 MHz

	NOTE 1: Void



Discussion: 
Apple: during RAN4#101 there is a table agreed as starting point. People proposed to follow -5/-13 manner. What is the reason for the additional change?
Qualcomm: I believe Apple referred to initial table with -5 and -13. The breaking point was not correct in the previous table. This table follows the same methodology.
Nokia: looking at 100MHz, -13dB range should be extended.
Huawei: we have no concern on power level. Could we revisit the channel bandwidth? Considering SEM is with TRP requirement, the measurement time is long. Could we reduce the measurement time, e.g., by change measurement bandwidth to 10MHz and increasing power level by 10dB.
ZTE: whether to increase the measurement bandwidths reply on the regulation. I wonder if there is any regulation to allow 10MHz measurement.

Agreement: agree on the following table for SEM.
Table 6.5.2.1-1: General NR spectrum emission mask for frequency range 2.
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz
	Measurement bandwidth

	 0-5
	-5 
	-5
	-5
	-5
	-5
	-5
	-5
	1 MHz 

	 5-10
	-13
	-5
	-5
	-5 
	-5 
	-5 
	-5 
	1 MHz

	 10-20
	-13
	-13
	-5
	-5 
	-5 
	-5 
	-5 
	1 MHz

	 20-40
	-13
	-13
	-13
	-5
	-5
	-5
	-5
	1 MHz

	 40-80
	-13
	-13
	-13
	-13
	-5
	-5
	-5
	1 MHz

	 840-100
	-13
	-13
	-13
	-13
	-13
	-5
	-5
	1 MHz

	 100-200160
	
	-13
	-13 
	-13 
	-13 
	-5
	-5
	1 MHz

	 160-200
	
	-13
	-13
	-13
	-13
	-13
	-5
	1 MHz

	 200-400
	

	
	-13 
	-13 
	-13 
	-13 
	-13
	1 MHz

	 400-800
	
	
	
	-13 
	-13 
	-13 
	-13 
	1 MHz

	 800-1600
	
	
	
	
	-13
	-13
	-13
	1 MHz

	 1600-3200
	
	
	
	
	
	-13
	-13
	1 MHz

	 3200-4000
	
	
	
	
	
	
	-13
	1 MHz

	NOTE 1: Void



· Recommended WF
· Proposal 1
	Company
	Comments

	QCOM
	Agree WF, proposal 1

	Company BXiaomi
	Agree with the WF.

	Skyworks
	It would be good to adopt the equation-based approach used in FR1:
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB  (MHz)
	50, 100, 200, 400, 800, 1800, 2000 MHz
	Measurement bandwidth

	 0-0.1*CBW
	-5 
	1 MHz 

	0.1*CBW to 2*CBW
 or 
-0.1*CBW to -2*CBW 
	-13
	1 MHz




	Nokia, Nokia Shanghai Bell
	We are ok with both the GtW outcome or the Skyworks proposal.

	LGE
	We are OK with GTW outcome and also the Skyworks proposal above



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: No further discussion. GTW agreement was made May 10



Spurious emissions
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: For n263 use 2x the CCBW as the spurious domain, as in FR2-1.
· Table 6.5.3-1: Boundary between NR out of band and spurious emission domain
	Channel bandwidth
	50
MHz
	100
MHz
	200
MHz
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800
	1600
	3200
	4000



· Proposal 2: For n263 spurious emissions use the same limits as FR2-1

Table 6.5.3-2: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz



· Recommended WF
· Agree both proposal 1 and proposal 2

Discussion

Agreement: agree both proposal 1 and proposal 2.

	Company
	Comments

	QCOM
	Agree WF, proposals 1 and 2

	Company BXiaomi
	Agree with the WF.

	MediaTek
	We do not have a 200MHz channel bandwidth, that should be removed.
Moderator: The table is combined for all of FR2. that is why 50 and 200  MHz are included

	LGE
	We agree the WF



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: No further discussion. GTW agreement was made May 10


Spurious coexistence
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Placeholder for spurious emission band UE co-existence requirements (Table 6.5.3.1-1)
· Option 2: something else
· Recommended WF
· Further discuss in round 1
Discussions:
Nokia: would it be acceptable to have the same level as for FR2-1, i.e., -2 and -5dB.
Qualcomm: we want to check it.

Agreement: Baseline is to reuse the same level as for FR2-1. Further checking is needed in this meeting.

	Company
	Comments

	QCOM
	We would like to get views from more companies on whether we need to define coex and how we arrive at bands and levels

	SkyworksCompany B
	One aspect that needs to be settled is how to treat harmonic interference or ecven harmonic mixing of FR2-1 into FR2-2 and whether this needs to be considered for coex and MSD or if beamforming is enough to ignore the issue (harmonics are beamformed but not necessarily in the direction of the fundamental)

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Discuss in WF on 60 GHz UE Requirements


Transmit signal quality
EVM
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: Use the FR2-1 EVM percentages for n263.
[image: ]
· Proposal 2: Scale the minimum EVM power level from 400 MHz for noise BW. 3 dB for 800 MHz, 6 dB for 1600 MHz, 7 dB for 2000 MHz.
· Proposal 3: RAN4 to further discuss how to capture PTRS processing in EVM requirement.
· Recommended WF
· Agree Proposals 1,2 and 3.

Discussion:
Apple: We would like to share our view. The phase noise is too large. We need consider all the applicable gNB Tx and UE Rx impairment.
Qualcomm: to proposal 2, the proposal is to agree the scaling. We need to work on what the minimum levels are. We agree that phase noise is important for higher modulation orders.
Nokia: we agree that 64QAM is optional for UE.

Agreement: 
· EVM requirement:
· Pi/2 BPSK: 30%
· QPSK: 17.5%
· FFS for 16QAM and 64QAM
· Scale the minimum EVM power level from 400 MHz for noise BW
· FFS on the values.
· FFS whether PTRS is configured or not


	Company
	Comments

	QCOM
	Agree with the WF. 
For proposal 3 companies should consider the details of the EVM processing and how to add the PTRS processing part in the specification.

	SkyworksCompany B
	Agree with proposal 1 and 2

	Nokia, Nokia Shanghai Bell
	After the GtW discussion, we are ok with enabling PT-RS for UE EVM test and re-using the same EVM-% values as in FR2-1.

	LGE
	We are OK with Nokia comment above.



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Discuss the FFS items in WF on 60 GHz UE Requirements


Carrier leakage, image, and inband emissions
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: Define carrier leakage and I/Q image as shown in Table 2.6 for FR2-2 PC2 and PC3.

	FR2-2 PC3
	IQ Image
	dB
	-25
	Output power > 10 dBm

	
	
	
	-20
	Output power ≤ 10 dBm

	
	Carrier leakage
	dBc
	-25
	Output power > 0 dBm

	
	
	
	-20
	-13 dBm ≤ Output power ≤ 0 dBm

	FR2-2 PC2
	IQ Image
	dB
	-25
	Output power > 19 dBm

	
	
	
	-20
	Output power ≤ 19 dBm

	
	Carrier leakage
	dBc
	-25
	Output power > 9 dBm

	
	
	
	-20
	-13 dBm ≤ Output power ≤ 9 dBm



· Proposal 2: Define carrier leakage and I/Q image for CA as shown in Table 2.6 for FR2-2 PC2 and PC3.
· Proposal 3: Use values in table (R4-2210166) for PC1-PC3 relative carrier leakage requirement.
· Proposal 4: Inband emissions proposal from (R4-2210166)

· Recommended WF
· WF1: Agree on -25/-20 limits as in FR2-1 for PC1, PC2, and PC3
· WF2: PC2 and PC3 Agree output power levels from proposal 1
· WF3:  PC1 further discuss output power levels for the -25 range and the -20 range

Agreement:
· Agree on -25/-20 limits as in FR2-1 for PC1, PC2, and PC3
· For PC2 and PC3, Agree output power levels from proposal 1
· PC1 further discuss output power levels for the -25 range and the -20 range


	Company
	Comments

	QCOM
	Agree with the three WFs: WF1, WF2, and WF3

	SkyworksCompany B
	20dBc image level does not seem compatible with 64QAM 8% EVM requirement and may already be a large contributor for 16QAM. Should there be different levels vs modulation or at least some note?  

	Nokia, Nokia Shanghai Bell
	We are supportive towards the Skyworks suggestion to add a note to ensure that IQ-image does not block gains from supporting (optional) 64QAM.

	LGE
	The dBc values are reused from FR2-1. With large IQ-impairments (not removed in EVM test) the device will not pass the EVM requirements. LO is removed from EVM measurement, but image is not ? “The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.”



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Discuss PC1 output power levels for the -25 -20 range in WF on 60 GHz UE Requirements


UE Maximum output power
Power class upper limit and regions 
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: To ensure all relevant regional limits are captured in the specifications, RAN4 should consider the following approaches: defining a dedicated power class or NS implementation. (Intel 8049)
· Option 2: the upper limit of the power class for a UE form factor should not be determined by regulations of a particular region (like Europe) but be indicated by an NS value indicating the maximum output power applicable along with gain, directivity and unwanted emissions limits as required by local regulation.
· Recommended WF
· TBA

Discussion: 
Apple: We agree to introduce the NS value.
Intel: we are fine with this. Is the idea that it only applies to FR2-2?
Ericsson: yes. It includes the parameters in the region. We also have spurious emission. The NS indicates all the requirements applicable for FR2-2 bands.
Xiaomi: we agree with NS value. For option 2, during the discussion directivity should not be included.
Ericsson: Directivity is regional regulation. It applies when only the regulation is applicable.
Xiaomi: how the requirements can be included in 3GPP.
Ericsson: it may not be specified in 3GPP.
Intel: no performance requirements need be defined for regulation.
Apple: do you have the concrete the NS proposal. 
Ericsson: 43 is for Europe.
Intel: what is the difference from FR2-1.
Ericsson: For FR2-1 we have the fixed upper limit. For the lower limit, the same applies for all the frequency ranges.
Xiaomi: we can keep the framework of power class and use NS to capture the additional requirements.
Ericsson: For FR2-2 power classes, the upper limit of power should be indicated by NS value.

Agreement: 
· For the FR2-2 existing power classes, the upper limit of the power class for a UE form factor should be indicated by an NS value indicating the maximum output power applicable along with other requirements applicable in the local regulation
· No additional performance verification is needed in 3GPP for the other requirements, which are not specified in 3GPP and applicable in the local regulation. 


	Company
	Comments

	Company AXiaomi
	It seems option 1 and option 2 are partially overlapped. We agree to use NS value to specify the regional requirement. 

	SkyworksCompany B
	NS and A-MPR may be the best approach

	LGE
	We are OK with GTW agreement = UE is informed on presence of certain regulative requirements with NS, but we do not see a need for A-MPR (=new requirement to be verified).



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: GTW agreement May 10. No further discussion.


Max PSD and NS for EU
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: Put the max PSD requirement in the NS value for EU regulation.
· Option 2: 
· Recommended WF
· TBA

	Company
	Comments

	Company AXiaomi
	Agree with proposal 1 as we proposed in our draftCR as R4-2209510. The regional requirement should be captured in the specification by NS values.

	SkyworksCompany B
	Option 1 is consistent with the NR-U approach but will require A-MPR to be derived

	Nokia, Nokia Shanghai Bell
	We support proposal 1. 



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Confirm Proposal 1 in WF on 60 GHz UE Requirements


TRP and Max EIRP
Sub-topic description: Description here
Open issues and candidate options before e-meeting:

	
	PC1
	PC2
	PC3

	
	Max TRP
	Max EIRP
	Max TRP
	Max EIRP
	Max TRP
	Max EIRP

	Proposal 1
	27
	43
	27
	43
	27
	43

	Proposal 2
	25
	55
	25
	40
	25
	40



Discussions:
Intel: we do not have discuss, since we agree on the previous NS value. The definitions of 43dBm and 40dBm are different. 40dBm is referred to max average EIRP.
Nokia: we need some values if no NS value. 

Agreement: The regulation about TRP and maximum EIPR needs be captured by using NS value.

· Recommended WF
· Further discuss proposals
	Company
	Comments

	Company A
	

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: In WF on 60 GHz UE Requirements, Record the agreement and also Further discuss values 



MPR
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals related to method
· Proposal 1: Use MPR delta due to excess BW method as described in LGE (8647 proposal 3)
· Proposals PC3 MPR for 100MHz and 400 MHz
· Proposal  2: Re-use FR2-1 PC3 MPR for FR2-2
· Proposals PC3 MPR for 800, 1600, 2000 MHz
· Proposal  3: Consider 3dB(Y1), 4dB(Y2) and 4dB(Y3) as MPR delta (in Table 2.3) respectively. For Edge RB allocations, in case of Pi/2 BPSK and QPSK in DFT-s-OFDM, consider 4dB, 5dB and 5dB respectively
· Proposals PC2 
· Proposal 4: Apply CA FR2-2 PC3 MPR to PC2
· Recommended WF
· Further discuss in round 1

Discussion:
Nokia: we propose the MPR data recently. For PC3, we can use the same definition for FR2-1. We can reuse values for 100MHz and extend the 400 values for other channel bandwidths.
Qualcomm: we do agreement SU, EVM.. those limitation factors for MPR. We provide some initial evaluations. We need more discussion.
LGE: we take into account the bandwidth. The larger bandwidth leads to some complexity. We are surprised to see the lower MPR values from Qualcomm and Nokia. MPR is driven by EVM and in-band emission requirements. We should agree on them in a package.

	Company
	Comments

	QCOM
	Proposals 1 ,2, and 3: What about 480 and 960 kHz SCS which were not in FR2-1? Not sure we understand the thinking about the new SCS.
Proposal 4: Premature. We don’t have CA results yet.

	NokiaCompany B
	We support proposal 2. Based on simulation results no further excess MPR is needed compared to FR2-1. The same values for inner/edge MPR should be defined for FR2-2 as used in FR2-1. MPR defined for 400 MHz ChBW in FR2-1 shall be extended to apply to 400 MHz and wider ChBWs in FR2-2.

	LGE
	Support reuse of PC3 MPR also for PC2. 



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: In WF on 60 GHz UE Requirements further discuss the proposals 



A-MPR
Sub-topic description: Description hereThis section was intended to cover the EU mask, but no proposals were made this meeting so we will have to discuss in future meeting.
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: No proposals have been made this meeting.
· Option 2: 
· Recommended WF
· TBA
	Company
	Comments

	Company A
	

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Must have recommendation


Configured transmitted power
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposal 1: The Pumax tolerance of band n263 could reuse existing requirements for FR2-1 operating bands.
· Table 6.2.4-1: PUMAX,f,c tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n259, n260, n261, n262
	P = 0
	0

	
	0 < P ≤ 2
	1.5

	
	2 < P ≤ 3
	2.0

	
	3 < P ≤ 4
	3.0

	
	4 < P ≤ 5
	4.0

	
	5 < P ≤ 10
	5.0

	
	10 < P ≤ 15
	7.0

	
	15 < P ≤ X
	8.0

	NOTE:	X is the value such that Pumax,f,c lower bound,  PPowerclass - P – T(P) = minimum output power specified in clause 6.3.1



· Recommended WF
· Further discuss in round 1

Discussion:
Ericsson: it means the actual MPR in the test would significantly increase. We should be aware of the implementation.

	Company
	Comments

	QCOM
	Further discussion needed to determine if re-use is appropriate. Can the proponents describe why re-use is technically appropriate?

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss the proposal in WF on 60 GHz UE Requirements


Output power dynamics
Minimum output power
Sub-topic description: How to handle min output power in the spec
Open issues and candidate options before e-meeting:

	
	Min pwr
	Meas BW

	Prop 1
	TBD 
	from SU

	Prop 2
	-13 dBm ‘starting point’ for PC2 and PC3
	

	Prop 3
	PC1 +4; PC2 PC3:
-13
		SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	95.16
	380.28
	N/A
	N/A
	N/A

	480
	N/A
	380.64
	760.8
	1521.12
	N/A

	960
	N/A
	381.12
	761.28
	1521.6
	[1798.08]






· Recommended WF
· Further discuss min output power for PC1, PC2, and PC3 and the measurement BWs
	Company
	Comments

	QCOM
	We would like to further discuss these values

	SkyworksCompany B
	This should derive directly from SU agreements

	LGE
	We propose to reuse the FR2-1 values. However, as shown in earlier system simulations the need for low UE output power levels is low.



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements


TX off power
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
	Proposal 1
	TBD with measurement BW per SU agreement

	Proposal 2
	100 and 400 MHz: -35 dBm with measurement BW same as min power
800 – 2000 MHz: FFS

	Proposal 3
	
	Operating band
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n257, n258, n259, n260, n261, n262
	-35
	-35
	-35
	-35
	N/A
	N/A
	N/A

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz
	N/A
	N/A
	N/A

	n263
	N/A
	-35
	N/A
	-35
	-35
	-35
	-35

	
	N/A
	95.16 MHz
	N/A
	380.28 MHz
	760.32 MHz
	1520.64 MHz
	1797.12 MHz






Discussions:
Huawei: we are fine with the power level, but we need discuss the measurement bandwidth.
Nokia: agree to align the measurement channel bandwidth between Tx off power and SU.
ZTE: the SU is still under discussion. The measurement bandwidth should be in []

· Recommended WF
· Further discuss
	Company
	Comments

	QCOM
	We prefer proposal 3.

	NokiaCompany B
	We agree with proposal 3 but in case SU changes the measurement bandwidth needs to be aligned with the maximum transmission bandwidth configuration.

	MediaTek
	We do not have a 200MHz CBW. Why is that there?
Moderator: The table applies to FR2, so FR2-1 is included.

	LGE
	We are OK with proposal 3.


5
	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: In WF on 60 GHz UE Requirements Confirm proposal 3 with the modification using BW from SU.


Power control and tolerances
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals 
· Proposal 1 : Use same as FR2-1 for absolute, relative, and aggregate power tolerances agreeing that more exceptions may be allowed for FR2-2
· Recommended WF
· Further discuss

Discussions:
Nokia: what is the motivation to further relaxation?
Qualcomm: we expect variability of control. There would be uncertainty.
Ericsson: the current requirement for FR2-1 is not testable. 1dB step requirements can help to get the meaningful test. 

	Company
	Comments

	QCOM
	We are OK with proposal 1, and the number of exceptions should be FFS.

	NokiaCompany B
	We are OK with re-using same power tolerances, but we do not see a need for additional exceptions.

	LGE
	We are OK with proposal 1.



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss proposal 1 in WF on 60 GHz UE Requirements.


PRACH time mask
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Only specify the PRACH ON power measurement period requirements for 120kHz SCS.
· Option 2: PRACH ON power measurement period table should be updated for 480 and 960 SCS as in (0166)
· Recommended WF
· further discuss
	Company
	Comments

	QCOM
	Option 2.

	Nokia BCompany B
	Option 2.

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Confirm Option 2 in WF on 60 GHz UE Requirements.


General ON/OFF time mask for n263
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: For unlicensed band n263, the transient period locates in both ON slot and OFF slots.
[image: ]
· Option 2:  Define General ON/OFF time mask as in FR2-1
[image: ]
· Recommended WF
· Companies discuss Options 1 and 2 during round 1

	Company
	Comments

	NokiaCompany A
	We support option 2. There is no need to change the principles of how and where transient periods are placed compared to FR2-1.

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss two options in WF on 60 GHz UE Requirements



Features
Multi-band relaxation
Sub-topic description: Handling MBR in the spec
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: UE multi-band relaxation factors (left as TBD in the draft CR) in Table 6.2.1.3-4
· Option 2: For band n263 the multi-band relaxation is 1.0dB for both MBP,n (dB) and MBS,n (dB).
· Option 3: something else
· Recommended WF
· discuss during round 1
	Company
	Comments

	QCOM
	Our understanding is multi-band operation is not being defined in rel17 timeframe, so there is no need to define multi-band relaxation.

	MediaTek
Company B
	If UEs are allowed to have multiple band hardware design including n263, MBR is required even if no inter-band CA operation.

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements


CA
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Regarding CA within FR2-2 and UL MIMO, we have not found agreements on the related requirements.  Thus, in the interest of making progress, we recommend focusing the Rel-17 requirements for band n263 to cover just single carrier operation without UL MIMO. Include Apple notes on CA and UL MIMO from R4-2207696
· Option 2: 
· Recommended WF
· discuss during round 1
	Company
	Comments

	NokiaCompany A
	It is necessary to define at least downlink CA requirements. We think this is feasible following similar delta in requirements as in FR2-1 single carrier and CA receiver requirements.

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements.


UL MIMO
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Uplink MIMO not in rel17.
· Option 2: Uplink MIMO in rel17
· Recommended WF
· discuss during round 1
	Company
	Comments

	QCOM
	We are ok with option 1, not having UL MIMO defined in rel17 timeframe.

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements


Beam correspondence
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: If beam correspondence requirements for FR2-2 PC3 are introduced, then reuse the FR2-1 PC3 beam correspondence procedure for FR2-2 PC3. For beam correspondence tolerance, further discussion may be necessary.
· Option 2: All FR2-2 UEs declare beam correspondence
· Recommended WF
· discuss during round 1
	Company
	Comments

	QCOM
	Agree proposal 1

	MediaTek
Company B
	Agree proposal 1

	Nokia
	It is unclear what declaring beam correspondence means here. In our view all FR2-2 UEs should meet beam correspondence requirements without need for UL beam sweeping

	LGE
	Agree proposal 1



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Confirm proposal 1 in WF on 60 GHz UE Requirements with some clarification.


0. Time-related
0. ON/ON transient periods for 480 and 960 SCS
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Introduce 2 µS improved ON/ON transient period as optional UE capabilities for 480 and 960 kHz SCS.
· Option 2: For faster capability of ON/ON transient period for 480 and 960 kHz SCS, it is proposed to further discuss in Rel-18.
· Option 3: Same as FR2-1
· Option 4: For optional ON-ON transient time, only one value among 1 us or 2 us is specified.
· Recommended WF
· TBA
	Company
	Comments

	QCOM
	Option 3. Our view the bundling is a corner case therefore the gains in a real system are not significant.

	NokiaCompany B
	We are ok with option 1 and option 4. There is no follow-up WI to discuss in rel-18.

	MediaTek
	Option 3



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss options 1,3,4 in WF on 60 GHz UE Requirements


Beam direction switching time
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: 200 nsec
· Option 2: Use a UE beam direction switching time of 59 ns.
· Recommended WF
· further discuss
	Company
	Comments

	QCOM
	Option 1. As we have shared in many meetings prior the UE implementation timeline can do 200 nsec.

	NokiaCompany B
	Support option 2.

	MediaTek
	Option 1



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss options 1 and 2 in WF on 60 GHz UE Requirements.


FFT sizes (R4-2208226)
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: To adopt the FFT sizes for FR2-2 in the following table 2-1.
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	FFT size
	FFT size
	FFT size
	FFT size
	FFT size

	120
	1024
	4096
	N/A
	N/A
	N/A

	480
	N/A
	1024
	2048
	4096
	N/A

	960
	N/A
	512
	1024
	2048
	4096



· Recommended WF
· discuss during round 1
	Company
	Comments

	QCOM
	We don’t understand the proposal. Would like to ask the proposal what spec needs to have this table added.

	NokiaCompany B
	This relates to EVM window length defined in annex F.5. 
2048 is sufficient for 960 kHz / 2000 MHz.

	CATT
	As Nokia commented, this is related to the FFT size and EVM window length for the EVM measurement. It’s also discussed in [311]. If UE experts think it ok, maybe we can discuss and conclude it in [311].
We can also share the thinking here. When the largest CBW was discussed, our company proposed 2GHz CBW because we think 2048 FFT can be ok for the Fs, then Tc is not need to be changed with 2048 FFT size. When we considered more on the filter design, we found that 4096 FFT may bring some benefit for the digital filter design if 156 RB or less RB is the SU agreement and BB digital filter needs to be used. However, when think more on the spec impact, we’re ok with 2048, and Tc will not need to be changed. How to implement t in the design actually can have some flexibility.



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss option 1 in WF on 60 GHz UE Requirements


Receive
ACS
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
	
	
	Case 1
	Case 2

	
	ACS dB
	Pwr
	Pint
	Pwr
	Pint

	Proposal 1
	21
	REFSENS + 14
	REFSENS + 33.5
	-44.5 dBm
	-25 dBm

	Proposal 2
	Same as proposal 1 but only for 100 MHz and 400 MHz. FFS for wider BWs.



· Recommended WF
· WF1: Agree proposal 2
· WF2: Further discuss ACS for 800, 1600, and 2000 MHz
	Company
	Comments

	QCOM
	Agree with WF1 and WF2

	NokiaCompany B
	Proposal 1 is preferred. Network conditions for proper co-existence do not change with channel bandwidth.

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Two comments intersect on defining 400MHz and 100 MHz. Confirm 100/400 ACS parameters. Continue discussing higher CCBWs


IBB
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: The IBB of band n263 is specified for all supported bandwidths.
· Proposal 2: The IBB requirement of band n263 is the same as ACS requirement.
· Proposal 3: Single CC Similar to FR2-1 with changed interference level (9508)
· Proposal 4: intra contig DL CA similar to FR2-1 with interference level changed (9508)
· Proposal 5: Define In-band Blocking requirement for band n263 as provided in Table 5. (R4-2209323)
· 
· Recommended WF
· TBA
	Company
	Comments

	NokiaCompany A
	We are ok with proposal 1, 2, 3 and 4. Proposal 5 has some issues, e.g. channel bandwidths include 200 MHz which is not defined for FR2-2 and requirements do not extend to wider than 400 MHz channel bandwidths.

	Company B
	

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss the proposals in WF on 60 GHz UE Requirements


RX maximum input level
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Proposal 1: For single CC same as FR2-1 (FR2-1 spec show for reference.)
[image: ]
· Proposal 2: For intra contig DL CA same as FR2-1(FR2-1 spec show for reference.)
[image: ]
· Recommended WF
· Further discuss proposals
	Company
	Comments

	QCOM
	We need to discuss further in the context of wider BWs in FR2-2

	NokiaCompany B
	We support both proposals

	
	



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements


RX spurious emissions
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1: Same as FR2-1 (9508) (FR2-1 spurious shown for reference)
[image: ]
· Recommended WF
· TBA
	Company
	Comments

	QCOM
	A change in FR2-1 RX spurious emissions has been under discussion. We would like to check this.

	NokiaCompany B
	Ok with option 1

	QCOM
	RAN4 should align with EN draft spec which is based on ERC Rec 74-01

[image: ]




	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Further discuss in WF on 60 GHz UE Requirements


Spec structure and suffix F for n263
Sub-topic description: Description here
Open issues and candidate options before e-meeting:
· Proposals
· Option 1:  Use suffix F
· Option 2: Don’t use
· Recommended WF
· discuss during round 1
	Company
	Comments

	QCOM
	Option 2. Adding a suffix for 60 GHz doesn’t make any sense to us. The existing spec suffix structure works.

	Company BXiaomi
	Option 2. 

	Nokia
	Support option 2. 



	Issue name
	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

	
	Tentative agreements: 
Candidate options:
Recommendations for 2nd round: Agree option 2. No further discussion


Companies views’ collection for 1st round 
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

	R4-2207697
	Company A:
Company B:

	R4-2208760
	Company A:
Company B:

	R4-2208781
	Company A:
Company B:

	R4-2209510
	Company A:
Company B:

	R4-2208762
	Company A:
Company B:

	R4-2209511
	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 

	Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:



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

	R4-2207697
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2208760
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2208781
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2209510
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2208762
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2209511
	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 60 GHz UE Requirements
	Qualcomm Incorporated
	



Existing tdocs
	T-doc number
	title
	Source
	Recommendation
	Comments

	R4-2207696
	On remaining Tx issues for band n263
	Apple
	Noted
	

	R4-2208049
	UE Tx requirements for FR2-2 - remaining issues
	Intel Corporation
	Noted
	

	R4-2208619
	Discussion on remaining Tx RF requirements for FR2-2
	vivo
	Noted
	

	R4-2208647
	Discussion on open specification items for Tx RF requirements
	LG Electronics Finland
	Noted
	

	R4-2208759
	On n263 associated band specific Tx requirements
	Huawei, HiSilicon
	Noted
	

	R4-2209507
	on the UE TX requirement
	Xiaomi
	Noted
	

	R4-2210166
	60 GHz UE TX
	Qualcomm Incorporated
	Revised to R4-2210433 and Noted
	

	R4-2208226
	Discussion on FFT sizes for 52 6-71GHz
	CATT
	Noted
	

	R4-2208754
	Upper limit on configured maximum power for 57-71 GHz
	Ericsson
	Noted
	

	R4-2209322

	Multi-band relaxation requirement for band n263
	Apple
	Noted
	

	R4-2209716

	UE features for NR in 52.6 GHz - 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2209717
	On UE Tx RF aspects for FR2-2
	Nokia, Nokia Shanghai Bell
	Revised to R4-2210350 and Noted
	

	Draft CRs
	
	
	
	

	R4-2207697
	Draft CR to 38.101-2 on band n263 Tx aspects
	Apple
	
	

	R4-2208760
	Draft CR for n263 RF Tx requirements
	Huawei, HiSilicon
	
	

	R4-2208781
	draft CR on open specification for PC2 in FR2-2
	LG Electronics Finland
	
	

	R4-2209510
	draftCR on the UE TX requirement for band n263
	Xiaomi
	
	

	
	RX
	
	
	

	R4-2208620
	Discussion on remaining Rx RF requirements for FR2-2
	vivo
	Noted
	

	R4-2208761
	On n263 associated band specific Rx requirements
	Huawei, HiSilicon
	Noted
	

	R4-2209323
	Rx requirement for band n263
	Apple
	Noted
	

	R4-2209508
	on the UE RX requirement
	Xiaomi
	Noted
	

	R4-2209718
	On UE Rx RF aspects for FR2-2
	Nokia, Nokia Shanghai Bell
	Noted
	

	Draft CRs
	
	
	
	

	R4-2208762
	Draft CR for n263 RF Rx requirements
	Huawei, HiSilicon
	
	

	R4-2209511
	draftCR on the UE RX requirement for band n263
	Xiaomi
	
	

	
	
	
	
	




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



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
	Phil Coan
	pcoan@qti.qualcomm.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)

Agreements to date
For reference the moderator has listed the UE requirement agreements as of the beginning of this RAN4 meeting.
	Spec clause
	description
	agreement
	comment

	
	PC3 UE min peak EIRP
	Agreement: PC3 UE min peak EIRP is 14.1dBm (R4-2206536)
	

	
	PC1 min peak EIRP
	Agreement: PC1 min peak EIRP is 30.6 dBm. (R4-2206536)
	

	
	PC2 min peak EIRP
	Agreement: PC2 min peak EIRP is 22.7 dBm. (R4-2206536)
	

	
	PC3 spherical coverage 50%ile drop

	Agreement: 11.8 dB drop (R4-2206536)
	

	
	PC1 %ile for spatial coverage
	Agreement: Agree on 85%ile for PC1 spherical coverage. (R4-2206536)
	

	
	PC1 drop for spatial coverage

	Agreement: Agree on 11.5dB for PC1 drop for spatial coverage. (R4-2206536)
	

	
	PC2 %ile for spatial coverage
	Agreement: agree 60%ile for PC2 spatial coverage. (R4-2206536)
	

	
	PC2 drop for spatial coverage

	Agreement: agree on 15.1dB for PC2 drop for spatial coverage. (R4-2206536)
	

	
	PC3 REFSENS

	Agreement: PC3 REFSENS is -72 dBm for n263 400 MHz. (R4-2206536)
	

	
	PC1 REFSENS

	Agreement: -79 dBm in 400 MHz (R4-2206536)
	

	
	PC2 REFSENS

	Agreement: PC2 REFSENS is -80.3 dBm for n263 400 MHz. (R4-2206536)
	

	
	EIS all power classes

	Agreement: use the spherical coverage drops from each power class to determine the EIS (R4-2206536)
	

	
	TRP

	Agreement: RAN4 agrees to ensure EN max EIRP, TRP, max PSD requirements are covered by the RAN4 spec. FFS how to accomplish that in the RAN4 spec. (R4-2206536)
	Discussion continues

	
	UE OBW

	Specify 99% OBW requirements in CCBW (R4-2120062)
	

	
	64 QAM

	Find reference 64QAM optional UL and DL
	

	
	SCS support

	Find reference RAN1 decision on optional 480 and 960 SCS
	

	
	UE ACLR

	Agreement: agree on 15dB ACLR (R4-2206536)
	

	
	UE spectral utilization
	(R4-2206536)
Agreement: agree the spectral utilization in the table below.
Main session chairman has put an additional agreement in the meeting report that the statement captured in 16 Spectrum Utilization is the working assumption and to be confirmed in the future meeting.
	Discussion continues

	
	EVM
	Agreement : PTRS is to be used in EVM processing for greater than 16-QAM . FFS whether 16-QAM and lower EVM will use PTRS. (R4-2120062)
	Discussion continues

	
	ON/ON transient periods for 480 and 960 SCS

	R4-2202366
Use the same 5usec for FR2-2.
FFS on introduction of a single value among {1, 2, 3} µS improved ON/ON transient period as the optional UE capabilities for 480 and 960 kHz SCS.
	Discussion continues

	
	SEM
	-5/-13 table method agreed (find reference). Need exact table agreed
	Discussion continues



SU table working assumption
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	132
	264
	N/A

	960
	N/A
	33
	66
	132
	[156]



Table of open specification items
For reference the moderator has listed the UE requirement open items as of the beginning of this RAN4 meeting
	38.101-2 clause
	description
	comments

	6.2.1.1 – 6.2.1.3
	TRP
	PC1, PC2, PC3

	6.2.2.1 – 6.2.2.3
	MPR
	PC1, PC2, PC3

	6.2.3
	A-MPR
	

	6.2A.1
	max Pout CA
	

	6.2A.2
	MPR CA
	PC1, PC2, PC3

	6.2A.3
	A-MPR CA
	

	6.3.1
	minimum Pout
	PC1, PC2, PC3

	6.3.2
	TX OFF power
	

	6.3.3.4
	PRACH time mask
	

	6.3.4.
	absolute, relative, aggregate power tolerance
	

	6.3A.1
	min power for CA
	PC1, PC2, PC3

	6.3A.2
	OFF power for CA
	

	6.3A.4
	absolute, relative, aggregate power tolerance
	

	6.4
	EVM, carrier leakage, inband emissions
	PC1, PC2, PC3

	6.4A
	CA EVM, carrier leakage, inband emissions
	PC1, PC2, PC3

	6.5.2
	SEM
	

	6.5.3
	spurious, coex, addition spurious
	

	6.5A.1.1
	OBW for intra contig CA
	

	6.5A.2.1.1
	SEM for intra contig CA
	

	6.5A.2.3.1
	ACLR for intra contig CA
	

	6.5A.3
	intra contig CA spurious, coex, additional spurious
	

	6.6
	beam correspondence
	PC1, PC2, PC3

	6.6A
	beam correspondence for intra contig CA
	

	7.3A
	REFSENS and EIS for intra contig CA
			

	7.4
	maximum input level
	

	7.4A.1
	max input level for intra contig CA
	

	7.5
	ACS
	

	7.5A
	ACS for intra contig DL CA
	

	7.6
	blocking
	

	7.6A
	blocking for intra contig DL CA
	

	7.9
	RX spurious emissions
	



image1.emf

image2.emf

image3.emf

image4.emf

image5.emf

image6.emf

image7.emf

