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Introduction
Issues identified in R4-2206434 are discussed here.
PC3 UE min peak EIRP
prev agreement R4-2202366
· Do the averaging across the proposed values the table below to try to derive the minimum requirements, and if needed, do the performance analysis considering the averaged value.
· Put the averaged number derived in [ ] for further checking.
· Companies can provide the additional number and link level analysis
· Agreement: Average handheld UE min peak EIRP in the range of [13.2 to 14.1] dBm which is the range of values arrived at by computing and average in dB domain and average in power domain.
for RAN4#102e 
proposed WF: 
recompute power and linear averages based on input from both Jan and Feb meeting
companies discuss a value in the range of 14.6 to 15.4 dBm 
	PC3
	EIRP

	Apple
	9.2

	OPPO
	11.3

	Huawei
	12

	vivo
	13.7

	Intel
	13.7

	LGE
	14.7

	QCOM
	15

	Murata
	16.2

	Sony
	16.5

	DOCOMO
	17

	Nokia
	17.9

	Ericsson
	18.5

	
	average

	in dB
	14.6

	in power
	15.4



Company comments: 
Company A:
Company B:

Discussion: 
Intel: the preference is to keep the previous one. We can accept 14dBm.
Apple: We should use the values in this meeting and re-calculate the value. The upper bound is 14.1dB.
Qualcomm: There is different understanding of previous agreement.
Sony: we should derive the value based on the result. We prefer to average in power domain.
Moderator: we can choose the value proposed. From Qualcomm, we can also provide the tdoc with the analysis and 15dB.
Nokia: our understanding is that we should take the input in this meeting into account. We should do averaging in power domain.
Apple: in our understanding, there is wrong way to go. We should only include the value with the Tdoc with analysis provided.
MTK: We should respect agreement.
Huawei: Propose to averaging in power domain. Agree with Nokia that averaging should be done for all the values.
OPPO: the difference is nearly 9dB. It is deserved to see what the assumption is. For the averaging, we see companies may have different view. It is better to do averaging in both dB and power domain.
VIVO: we propose 13.7dBm. Then we do not need re-evaluation again.

Agreement: PC3 UE min peak EIRP is 14.1dBm
PC1 number of elements per polarization 
Option 1: 64 element assumption 
Option 2: any value between 32 and 64 elements 
Option 3: other number
proposed WF:
 further discussion on options
Company comments: 
Company A:
Company B:

Discussion:
Intel: It is implementation. It is just to ideally align the results. I am not sure if we need continue discussion on it. We can directly discuss the EIRP.
Qualcomm: We think this is for uplink. If we are going to make assumption, it would be beneficial to use 64. We just decide the assumption to derive the requirements.

PC1 min peak EIRP 
Option 1: 30 dBm (average in dB) (OPPO, Intel)
Option 2: 31.25 dBm (average in power) (Sony, Huawei, Murata, QCOM)
proposed WF:
 table this discussion until PC1 elements assumption is decided

Discussion: 
OPPO: difference comes from how to averaging. We can do averaging between Option 1 and Option 2.
Intel: last meeting, Qualcomm proposed 26dBm, which is 9dBm difference from the proposal in this meeting.
Qualcomm: PA power increases significantly. We consider the different technology, which is not WIFI based PA.
Chair: do averaging between Option 1 and 2.

Agreement: PC1 min peak EIRP is 30.6 dBm.

PC2 number of elements and min peak EIRP 
proposed WF:
 make this an agreement
Tentative agreements: 22.7 dBm based on 16 elements 

Agreement: PC2 min peak EIRP is 22.7 dBm.
PC3 panels and spherical coverage 50%ile drop
proposed WF: 
11.5 dB: 
Use data from both 1 panel and 2 panel proposals. Average in dB is 11.1 dB. Average in linear is 12.3 dB. Split the difference at 11.5 dB.
Company comments: 
Company A:
Company B:
Apple: we provided the simulation based on single panel. Our value is 24 for single panel. Our proposal is 16 dB.
Nokia: there is very large difference among results. Should we consider the number of single panel? 24dB should be discarded from the data.
Huawei: the value from one panel should be considered well. We agree that some value for two panels is outstanding from others, e.g., 3, 16.1 dB, which can removed from the calculation.
Apple: we are fine to remove both 24 and 3dB together.
DOCOMO: based on the agreed antenna assumption, we proposed the value. In our analysis, the 3dB is derived. At least it is proper to consider the single panel and significant margin. We propose 5.6dB for single panel.
Sony: we should focus on two panel case. But we can compromise to do average between 1 and 2 panel.
Ericsson: we also support using two panel. We can accept compromise. RRM requirement also depends on it.

Agreement: Calculate the spherical coverage 50%ile drop based on the averaged value between 2 panel and 1 panel values in the table below. 

	PC3 50%ile drop
	2 panel dB
	1 panel dB
	

	DOCOMO
	
	
	

	Sony
	8.5
	 
	

	Ericsson
	8.5
	 
	

	LGE
	9
	14
	

	Murata
	10.5
	 
	

	Apple
	11.6
	
	

	QCOM
	
	 
	

	vivo
	 
	14.59
	

	Huawei
	 
	13.7
	

	Intel?
	 
	14
	

	
	2 panel
	1 panel
	both 1 and 2 panels

	dB averaging [dB]
	
	
	

	from linear averaging [dB]
	9.5
	14.1
	



average between 2 panel and 1 panel = (9.5 + 14.1)/2 = 11.8 dB drop
HW: Suggest to average across all the values, which results 12.2dB. In addition, my calculation of the linear averaging is 9.8dB for 2 panels and 14.1dB for 1 panel. Maybe some alignment is needed.
Agreement: 11.8 dB drop 
PC1 %ile for spatial coverage
prev agreement R4-2202366
Agreement: One panel as an assumption for FWA specification development. All companies that commented agreed with 1 panel. 
proposed WF: 
 make this an agreement
Tentative agreements: proposal 1 85%ile
Agreement: Agree on 85%ile for PC1 spherical coverage.
PC1 drop for spatial coverage
for RAN4#102e
· Option 1: 14 dB
· Option 2: 9 to 10 dB
· Option 3: Something else
proposed WF: table this discussion until PC1 elements assumption is decided
Intel: we are OK to discuss the number in the middle. We propose 11.5dB.
Qualcomm: 11.5 is moderator proposal.

Agreement: Agree on 11.5dB for PC1 drop for spatial coverage.

PC2 %ile for spatial coverage
proposed WF:  make this an agreement
Tentative agreements: 60%ile
Agreement: agree 60%ile for PC2 spatial coverage.
PC2 drop for spatial coverage
proposed WF:  
make this an agreement
Tentative agreements: 15.1 dB
Agreement: agree on 15.1dB for PC2 drop for spatial coverage.
 PC3 REFSENS
prev agreement R4-2202366
Agreement from GTW: 
· Do the averaging across the proposed values in the table below to try to derive the minimum requirements.
· Put the averaged number derived in [ ] for further checking.
· Companies can provide the additional number and link level analysis
Agreement: Min SENS for n263 400 MHz, based on averaging the proposals in the table is [-73.0 dBm]
for RAN4#102e
proposed WF: 
-73 dBm
recomputed power and linear averages based on input from both Jan and Feb meeting. 
note the Apple REFSENS was entered incorrectly in the thread and has been corrected
	PC3
	REFSENS dBm in 400 MHz

	Nokia, Nokia Shanghai Bell
	-82

	NTT DOCOMO
	-80.7

	QCOM
	-79.2

	Sony
	-76

	LGE
	-75.3

	Murata
	-72.3

	Intel
	-71

	Mediatek
	-70

	Huawei HiSilicon
	-69.5

	Vivo
	-68

	Apple
	-67.8

	
	dBm

	average in dB
	-73.8

	average linear
	-71.6


Company comments: 
Company A:
Company B:
Intel: we would like to re-calculate. The -73 is average in dBm. It should be done over Watts.
Nokia: Keep the methodology. Adopt the previous agreed value -73dBm.
Intel: can the moderator clarify if the -73.8dBm is calculated in dB or Watts?

Agreement: PC3 REFSENS is -72 dBm for n263 400 MHz.
PC1 REFSENS
proposed WF: 
Two proposals, one based on 64 elements, and one based on 32 elements.
	PC1 REFSENS
	PC1
	elements

	QCOM
	-88.3
	64

	Intel
	-76.2
	32



Company comments 
QCOM and Intel; The two proponents can compromise to -79 dBm in 400 MHz
Company B:
Tentative Agreement: -79 dBm in 400 MHz

 PC2 REFSENS
proposed WF:  make this an agreement
Tentative agreements: -80.3 dBm

Agreement: PC2 REFSENS is -80.3 dBm for n263 400 MHz.
 EIS all power classes
proposed WF:  
make this an agreement
Tentative agreement: use the spherical coverage drops from each power class to determine the EIS

Agreement: use the spherical coverage drops from each power class to determine the EIS
 TRP
Proposals
· Proposal 1: Minimum UE beamforming requirements shall be defined for devices with a TRP exceeding 20 dBm.
· Proposal 2: Maximum power level TRP of 25 dBm shall be considered.

On the proposals perhaps these questions can help us converge:
Q1: Should we ensure the EN requirement is captured in the 3GPP spec?
		
EN table (shown for reference)
	Maximum power level EIRP
	40 dBm1

	Maximum power level TRP
	25 dBm

	Maximum power spectral density (EIRP)
	23dBm/MHz2

	Note 1: Exception to 55 dBm if only fixed outdoor installations with 
             ≥ 30 dB transmit directivity
Note 2: Exception to 38 dBm/MHz if only fixed outdoor installations 
             with ≥ 30 dB transmit directivity can 



Q2: Should we capture this through NS or as general requirement?
proposed WF:  
Q1: Yes
Q2: further discussion from companies on NS
Companies further comment on the method in Proposal 1
Companies further comment on proposal 2
Company comments: 
· Company A:
· Company B:
Discussion:
Nokia: the proposals are aligned with ETSI BRAN.
Ericsson: this is agreed for C2. It is EU regulation. There are some useful conclusions. 
Intel: confused about Proposal #1. It is for performance. We never specify the minimum TRP. If we were to capture, it should be specific to power class. How to specify it.
Apple: The key requirement is max PSD density. Minimum TRP is not necessary. We need consider the codebook. We suggest to consider the modified MPR bit.
Ericsson: This is upper limit of regulation requirement for power class for device operated. NS values are properiate.
Nokia: It is not so easily to specify it according to the current spec framework. We should further discuss whether it should be captured in NS.
Intel: maximum makes senses
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.

 UE ACLR
proposed WF:  make this an agreement
Tentative agreements: proposal 1 15 dB ACLR
Agreement: agree on 15dB ACLR
Spectral utilization
· Proposal 1: Table proposes 400 MHz (480 and 960 SCS), and 800 – 2000 MHz SU.
· Table 5.3.2-3: Transmission bandwidth configuration NRB for FR2-2
	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
	33/32
	66
	132
	165


· Proposal 2: Use same SU for 800 and 1600 MHz as agreed for 120 kHz SCS
· Proposal 3:  Specify lower spectral utilization for 2000 MHz CCBW as compared to other CCBWs

proposed WF:  
agree all values in the table except further discussion on:
· 960 SCS, 400 MHz: companies comment either 32 or 33 PRBs
· 960 SCS, 2000 MHz: companies comment on values between 156 and 165
Company comments: 
· Company A:
· Company B:

Apple: we have not discussed the MPR requirements.
Nokia: we have older values using -17dBm out-band emission. We are OK with 33 PRB. We have proposed <156 for 2000MHz.
Ericsson: it is relevant to align the discussion with BS side.

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.
	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]



 ON/ON transient periods for 480 and 960 SCS
prev agreement 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
for RAN4#102e
Do we specify any optional capability?
No: No (vivo, OPPO, Huawei, MediaTek, Apple, QCOM)
Yes:  AT&T(2usec), Nokia (either 1 or 2 usec), Intel (either 1 or 2 usec), Ericsson (1 or 2 usec))
proposed WF:  
further discuss
Company comments: 
· Apple: it is quite clear to us that there isn't consensus to introduce this UE capability in Rel-17.  However, we think the door is open to consider the capability in Rel-18, and this is already under discussion in RAN as part  of the Rel-18 RAN4 package. We recommend agreeing "No" in RAN4 this meeting, and if RAN agrees to add this objective to the Rel-18 work plan, then we can discuss the issue further in Rel-18.
· AT&T: Although we see that there isn’t complete consensus, it does not appear that there is a strong objection to introducing an optional capability. Many other optional capabilities have been introduced with similar levels of support. We think that introducing the optional capability in Rel-17 is important given the performance improvement for higher SCSs. We also would support 1 or 2 usec depending on the outcome of the discussion.
· QCOM: We would be ok to consider an improved transient period of one or more values in rel-18.
UE beam direction switching time
[bookmark: _Hlk96612322]Option 1: 200 nsec as in FR2-1 (Huawei/HiSilicon, QCOM, vivo, OPPO, MediaTek, Apple)
Option 2: 59 nsec. (Nokia)
proposed WF:  
make this an agreement
Proposed WF: Option 1, 200 nsec, by 6 to 1 majority
Company comments: 
Apple: we support the tentative agreement
QCOM: tentative agreement is fine
Nokia – We have strong concerns on this proposed “tentative agreement”. As stated multiple times, this large delay would result in system performance degradation. However, it seems there is an unwillingness among other companies to acknowledge this fact.  
 table of open specification items
Here we attempt to identify UE core specifications, in addition to those above, as a guide for company contributions for next meeting. Specifications in 38.101-2. Companies are encouraged to add to or comment on this list as appropriate.



	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
	

	6.5.A.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
	






