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Introduction
This email discussion summary covers BS RF requirements for extending NR operation to 71 GHz. Also performance part of the work has been included. Based on the input contributions the discussion is split into three major topics, Tx requirements, Rx requirements and conformance testing. Within each topic individual requirements and issues are discussed in various sub-topics. Generally, proposals and requirements having most dependency have been grouped together.
The template has been adapted to include comment section separately for each issue to facilitate discussion.
Topic #1: Tx requirements
This topic covers Tx requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207923
	Nokia, Nokia Shanghai Bell
	 Proposal 1: Remove the [] around the 50% EVM window length for NR operation in 52.6 – 71 GHz range.
Proposal 2: Use the FFT sizes in Table 2 for the EVM window length for NR operation in 52.6 – 71 GHz range.
Table 2: FFT sizes for the EVM window length for FR2-2
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	 
	NRB
	NRB
	NRB
	NRB
	NRB

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

	480
	N/A
	1024
	2048
	4096
	N/A

	960
	N/A
	512
	1024
	2048
	[2048]


 
 

	R4-2208227
	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


 
Proposal 2: To adopt EVM window length for FR2-2 in the following Table 2-2 and Table 2-3.
Table 2-2: EVM window length for normal CP, FR2-2, 480 kHz SCS
	Channel 
bandwidth
(MHz)
	FFT size
	CP length in 
FFT samples
	EVM window 
length W
	Ratio of W to total 
CP length
(%)

	400
	1024
	72
	36
	50

	800
	2048
	144
	72
	50

	1600
	4096
	288
	144
	50


 
Table 2-3: EVM window length for normal CP, FR2-2, 960 kHz SCS
	Channel 
bandwidth
(MHz)
	FFT size
	CP length in 
FFT samples
	EVM window 
length W
	Ratio of W to total 
CP length
(%)

	400
	512
	36
	18
	50

	800
	1024
	72
	36
	50

	1600
	2048
	144
	72
	50

	2000
	4096
	288
	144
	50


 

	R4-2208537
	Ericsson
	Proposal 1: For EVM, add new tables with information only agreed values and remaining FFS 480 kHz and 960 kHz as described in Table 2.1-3 and Table 2.1-4. Put values within [] util conformance test feasibility issues are resolved. 
Table 2.1-3: EVM window length for normal CP, FR2-2, 480 kHz SCS
	Channel 
bandwidth
(MHz)
	FFT size
	CP length in 
FFT samples
	EVM window 
length W
	Ratio of W to total 
CP length
(%)

	400
	4096
	72
	36
	50

	800
	4096
	144
	72
	50

	1600
	4096
	288
	144
	50


 
Table 2.1-4: EVM window length for normal CP, FR2-2, 960 kHz SCS
	Channel 
bandwidth
(MHz)
	FFT size
	CP length in 
FFT samples
	EVM window 
length W
	Ratio of W to total 
CP length
(%)

	400
	4096
	36
	18
	50

	800
	4096
	72
	36
	50

	1600
	4096
	144
	72
	50

	2000
	4096
	180
	90
	50


 
Proposal 2: It is proposed to update next version of draft CR to capture all relevant FR2-2 carrier bandwidths.
Table 2.2-1: BS type 2-O ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted
BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(dB)
 
 
 
 
 
 

	50, 100, 200, 400, 800, 1600, 2000
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)
24 (Note 5)

	NOTE 1:    BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:    With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:    Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:    Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz
NOTE 5:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz.
	 
	 
	 
	 




	R4-2208539
	Ericsson
	 draftCR

	R4-2209586
	ZTE Corporation
	Proposal 1: to remove the TAE requirements for intra-band non-contiguous CA TAE requirement in the endorsed draft CR R4-2207220.
Proposal 2: to propose define EVM window length as shown in Table 3, 4, 5.  
Table 3 : EVM window length for normal CP, FR2, 120 kHz SCS for FR2-2 [the same as table 1 for FR2-1]
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	100
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	400
	4096
	288
	144
	50
	264
	0.77 
	0.9504


Table 4 : EVM window length for normal CP, FR2, 480 kHz SCS for FR2-2
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	400
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	800
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	1600
	4096
	288
	144
	50
	264
	0.77 
	0.9504


 
Table 5 : EVM window length for normal CP, FR2, 960 kHz SCS for FR2-2
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)
	RB number
	FFT utilization
	SU

	400
	512
	36
	18
	50
	33
	0.77 
	0.9504

	800
	1024
	72
	36
	50
	66
	0.77 
	0.9504

	1600
	2048
	144
	72
	50
	132
	0.77 
	0.9504

	2000
	3072
	216
	108
	50
	[156]
	[0.61] 
	[0.89856]


 

	R4-2209587
	ZTE Corporation
	 draftCR



Open issues summary and companies view collection for 1st round
Sub-topic 1-1 EVM
In RAN4#102-e it was agreed in R4-2207126:
Agreements: 
-	Add new tables with information only agreed values and remaining FFS 480 kHz and 960 kHz as described in Table 2.4-3 and Table 2.4-4.
-	Put 50% EVM window length within [] until conformance test feasibility issues are resolved.
	-	Note: The value on EVM window length can be further discussed and updated if needed.
-	FFT sizes to be also double checked by companies.
Open issues and candidate options before e-meeting:
Issue 1-1-1: EVM window length
· Proposals
· Option 1: Remove the [] around the 50% EVM window length for NR operation in 52.6 – 71 GHz range. (R4-2207923, R4-2208227)
· Option 2: Keep square brackets until conformance test feasibility is resolved (R4-2208537)
· Recommended WF
· TBA

Issue 1-1-2: FFT sizes
· Proposals
· Option 1: (R4-2207923)
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	 
	NRB
	NRB
	NRB
	NRB
	NRB

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

	480
	N/A
	1024
	2048
	4096
	N/A

	960
	N/A
	512
	1024
	2048
	[2048]



· Option 2: (R4-2208227)
	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




· Option 3: 4096 for all ChBWs with 480 and 960 kHz SCS (R4-2208537)
· Option 4: As in option 1 and option 2 but 3072 FFT length for 960kHz/2000 MHz (R4-2209586)

· Recommended WF


For 120 kHz SCS:
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	100
	1024
	72
	36
	50

	400
	4096
	288
	144
	50



For 480 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	400
	1024
	72
	36
	50

	800
	2048
	144
	72
	50

	1600
	4096
	288
	144
	50


 
For 960 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	400
	512
	36
	18
	50

	800
	1024
	72
	36
	50

	1600
	2048
	144
	72
	50

	2000
	?
	?
	?
	50



Provide comments below for 960 kHz SCS / 2000 MHz 

	Company
	Comments

	Nokia
	Issue 1-1-1:  EVM window length
Propose option 1.

Issue 1-1-2:  FFT sizes
Propose option 1, [] should be kept till SU is finalized in main session.
For R4-2208227, FFT size would consider number of SCs instead of ChBW.
For R4-2208537, FFT size of 4096 would not be needed for smaller ChBW with 480 and 960 kHz SCSs, the calculation should be clarified.
For R4-2209586, not sure if 3072 is a valid FFT size?

	Ericsson
	Issue 1-1-1: EVM window length 
We prefer option 2. Lets have the [] until conformance testing issue related to MU and test time is settled. 

Issue 1-1-2: FFT size
We prefer option 2, Also option 3, is not really valid since there is editorial errors. Of cause all can’t not have 4096 as fixed. It was pointed out last meeting. Unfortunately, the correction didn’t make it to the submission to this meeting. 

	Samsung
	Issue 1-1-2 FFT size: option 1 is aligned with our understanding. 

	NEC
	Issue 1-1-2:  FFT sizes
Support option 1. No need to have 4096 for 2000MHz with 960kHz SCS.

	Qualcomm
	Issue 1-1-1: EVM window length
We are fine with removing the [] but it doesn’t seem to be very urgent.

	Huawei
	Issue 1-1-1:  EVM window length
Agree with Ericsson. Based on the previous WF the EVM window length value is already in [], which shall be sufficient to progress the work.
Issue 1-1-2:  FFT sizes: 
With the SU discussion still ongoing, decision on FFT can be revisited in second round.

	CATT
	Issue 1-1-1:  EVM window length
We support option 1, but would also be ok with the brackets kept because it’s related to UE also.
Issue 1-1-2:  FFT sizes
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 thinking more on the spec impact, we’re ok with 2048, then Tc will not need to be changed. How to implement it in the design actually can have some flexibility.

	ZTE
		Issue 1-1-1:  EVM window length
[] should be still kept until the SU is finalized	
Issue 1-1-2:  FFT sizes: 
For FFT size of 2000MHz,  this could be further discussed, however for the rest of FFT size, it should be agreed based on the agreement reached in last RAN4 meeting.
To Nokia, 3072 is one valid value which exist in TS 36.104 spec

	Ericsson
	A revised version of R4-2208539 is under preparation. All values except for 960/2000 will be prepared. Hopefully in 2nd round we can set FFT size for 2000MHz/960kHz case. 




Sub-topic 1-2 ACLR bandwidths
Open issues and candidate options before e-meeting:
Issue 1-2: ACLR bandwidths
· Proposals
· Option 1: It is proposed to update next version of draft CR to capture all relevant FR2-2 carrier bandwidths. (R4-2208537)
Table 2.2-1: BS type 2-O ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted
BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(Db)
 
 
 
 
 
 

	50, 100, 200, 400, 800, 1600, 2000
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)
24 (Note 5)

	NOTE 1:    BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:    With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:    Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:    Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz
NOTE 5:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz.
 
 
 
 



· Recommended WF
· Option 1

	Company
	Comments

	Nokia
	Issue 1-2: ACLR bandwidths
Support recommended WF. 

	Ericsson
	Issue 1-2: We support option 1

	Samsung
	Issue 1-2: support recommended WF

	NEC
	Issue 1-2: support option 1.

	Qualcomm
	Issue 1-2: support option 1

	Huawei
	This is obvious. Not sure why this agreement is even needed. 

	CATT
	Ok with the recommended WF.

	ZTE
	Issue 1-2: support the option 1



Sub-topic 1-3 Non-contiguous CA TAE
Open issues and candidate options before e-meeting:
Issue 1-3: non-contiguous CA TAE
· Proposals
· Option 1: to remove the TAE requirements for intra-band non-contiguous CA TAE requirement in the endorsed draft CR R4-2207220 (R4-2209586)

· Recommended WF
· Option 1

	Company
	Comments

	Nokia
	Issue 1-3: non-contiguous CA TAE
Support recommended WF. 

	Ericsson
	Issue 1-3: We support option 1 to make the specification consistent.

	Samsung
	Issue 1-3: OK to option 1 according to RAN decision

	NEC
	Issue 1-3: support option 1.

	Qualcomm
	Issue 1-3: we are fine to remove with the understanding that this is because NC CA is not supported in this release

	Huawei
	Agree on the WF – this was already decided by RAN. 

	CATT
	Ok with the recommended WF.

	ZTE
	Issue 1-3: yes, this is from RAN decision.



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	[bookmark: _Hlk103330443]
R4-2208539
Draft CR to TS 38.104: Addition of EVM window length for 480 kHz and 960 kHz SCS in Annex C.5
	Nokia: Not agree, FFT size of 4096 would not be needed for smaller ChBW with 480 and 960 kHz SCSs, the calculation should be clarified.

	
	Ericsson: It seems that the error propagated to the draft CR too. The FFT size will change due to SCS and CBW. I will create revised version based on correct FFT size.

	
	Huawei: Final numbers depend on issue 1-1-1 ([50%] window length) and 1-1-2 (SU discussion). The same section is corrected in R4-2209587, with additional modifications – to reduce workload, prefer to use R4-2209587 as baseline. 

	
[bookmark: _Hlk103330463]R4-2209587
Draft CR to TS 38.104: intra-band non-contiguous CA TAE and EVM window for FR2-2
	Nokia: Not agree, not sure if 3072 is a valid FFT size?

	
	Ericsson: We can not agree to 3072. We propose 4096 as max FFT size for max CBW.

	
	Huawei: as indicated by Nokia, 3072 seems an incorrect FFT size. Final numbers depend on issue 1-1-1 ([50%] window length) and 1-1-2 (SU discussion). 
The same section is corrected in R4-2208539, with additional modifications – to reduce workload, prefer to use R4-2209587 as baseline.
ZTE: 3072 is one valid value which has existed  in LTE spec 36.104. 
For 15MHz, 15khZ scs in LTE spec, FFT size is 1536 which is 512x3;
For 15MHz, 7.5khz for broadcasting, FFT size is 3072, therefore we think that FFT size 3072 is valid one. If go with 4096, its FFT utilization would be very low which is not cost efficient way.

	
	Ericsson: We will update R4-2208539 with correct information. It also have changes not captured in R4-2209587 which are required to differentiate between FR2-1 and FR2-2.



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 #1-1 EVM
	Half of the commenting companies are ready to remove brackets from EVM window length, while the other half prefers to keep them. The motivation to keep brackets is different for each company, some see linkage to UE requirements, some to MU and test feasibility, some to SU.
For FFT sizes companies agree other values except for 960 kHz/2000 MHz case, for which 2048, 3072 and 4096 are proposed. Majority of companies support 2048, but also linkage to SU is seen.
From moderators perspective 2048 FFT for 960 kHz / 2000 MHz can be agreed as proposals for SU in main session range from 148 to 156 PRB, i.e. same or less than current working assumption. Therefore 2048 will be appropriate even if SU will be reduced. Same applies for SU reduction for other cases.
Tentative agreements:
Keep brackets for EVM window length and remove them during performance part. 
Agree FFT sizes:
	120 kHz SCS
	480 kHz SCS
	960 kHz SCS

	Channel bandwidth (MHz)
	FFT size
	Channel bandwidth (MHz)
	FFT size
	Channel bandwidth (MHz)
	FFT size

	100
	1024
	400
	1024
	400
	512

	400
	4096
	800
	2048
	800
	1024

	
	
	1600
	4096
	1600
	2048

	
	
	
	
	2000
	2048



Candidate options:
Remove brackets from EVM window length. 
Agree [2048] FFT size for 960 kHz/2000 MHz case .
Recommendations for GTW:
From moderators perspective EVM window length is part of measurement related specification annex, and can be kept in brackets even if core part is completed. Confirm tentative agreement.
For FFT sizes confirm tentative agreement.
Discussion:
Ericsson: For EVM window length, we didn’t see a urgency for removing  [ ].
Anyway, we think 4k FFT need to be supported for test receiver. We didn’t see to push 2K FFT here.
ZTE: For EVM window length, we can remove [ ]. Otherwise further evaluation needed to update the value. 
For 960kHz/2000MHz, we prefer using 3072 FFT size instead of 2K FFT. 
Nokia: Following the logic from E///, all the values can be updated as 4K. For ZTE proposal with 3072 FFT size, it’s a valid FFT size meanwhile not necessary and increase implementation complexity.
CATT:  There is Tc parameter in specification. We are ok with 2K FFT size otherwise RAN1/RAN4 (RRM specification) maybe need to be updated. We didn’t see problem with 2k FFT size.
Huawei: The value for 960kHz/2000MHz probably not relevant to SU decision, but we would like to double check after we have SU decision. 
Ericsson: For TE implementation complexity, 4K FFT already need to be implemented and we didn’t see the additional impact on that. 
CATT:  Tc is specified based on the assumption with 4K FFT with 480kHz SCS. 
 Agreement:
· Keep brackets from EVM window length which can be further addressed in conformance phase. 
· Agree [2048] FFT size for 960 kHz/2000 MHz case.

Recommendations for 2nd round::
Capture agreements in WF and draftCR

	Sub-topic #1-2 ACLR bandwidths
	All companies agree the proposal to update next version of draft CR to capture all relevant FR2-2 carrier bandwidths for ACLR.
Recommendations for GTW:
No need to discuss in GTW
Recommendations for 2nd round::
Capture agreements in WF and draftCR

	Sub-topic #1-3 non-contiguous CA TAE
	All companies agree the proposal to remove TAE requirements for intra-band non-contiguous CA TAE requirement.
Recommendations for GTW:
No need to discuss in GTW
Recommendations for 2nd round:
Capture agreements in WF and draftCR




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. 
	[bookmark: _Hlk103333070]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”

	
R4-2208539
Draft CR to TS 38.104: Addition of EVM window length for 480 kHz and 960 kHz SCS in Annex C.5
	To be revised.

	
R4-2209587
Draft CR to TS 38.104: intra-band non-contiguous CA TAE and EVM window for FR2-2
	
Revise and rename to Draft CR to TS 38.104: intra-band non-contiguous CA TAE and ACLR for FR2-2
Include agreements from sub-topic 1-2 and 1-3



Discussion on 2nd round (if applicable)


Topic #2: Rx requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2207924
	Nokia, Nokia Shanghai Bell
	 
Proposal 1: No need to update the new FRC parameters, unless there are major updates on the transmission bandwidth configurations for 100 MHz and 400 MHz channel bandwidths comparing to the working assumptions in the agreed WF.
Proposal 2: No need to define a new dedicated FRC for 960 kHz SCS and 800 MHz carrier bandwidth.
Proposal 3: No need to define the modulated interfering signal type for receiver intermodulation requirement as 400 MHz DFT-s-OFDM NR signal.
 

	R4-2208228
	CATT
	Proposal 1: Does not define a new dedicated FRC for 960 kHz SCS and 800 MHz channel bandwidth for OTA reference sensitivity.
Proposal 2: To adopt the following FRC parameters for FR2-2, and the updated parameters are shaded in yellow in Table 2-1 below.
Table 2-1: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
	 
	 
	 
	 
	 
	 
	 
	 
	 


 
 

	R4-2208538
	Ericsson
	Observation: Given the minimum required spectral utilization for RAN1 design needed is 85%, and UE output power should be constrained within 70% of the declared nominal channel bandwidth; together with BS/UE RF design considerations initial spectral utilization should be considered as a range between 85 to 95%. 
 
Proposal 1: It is proposed for FR2-2 to adopt SU allocation values given in Table 2.1-4.
Table 2.1-4: NRB and SU allocation FR2
	Frequency range
	SCS
(kHz)
	Transmission bandwidth
(MHz)
	 
	 
	 
	 
	 
	 

	 
	 
	50
	100
	200
	400
	800
	1600
	2000

	 
FR2-1
	60
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A
	N/A

	 
	120
	32 (92.2%)
	66 (95.0%)
	132 (95.0%)
	264 (95.0%)
	N/A
	N/A
	N/A

	 
 
FR2-2
	120
	N/A
	62 (89.3%)
	N/A
	248 (89.3%)
	N/A
	N/A
	N/A

	 
	480
	N/A
	N/A
	N/A
	61
(87.8%)
	120 (86.4%)
	238 (85.7%)
	N/A

	 
	960
	N/A
	N/A
	N/A
	30
(86.4%)
	60
(86.4%)
	119 (85.7%)
	148 (85.2%)


 
Proposal 2: For FR2-2 define FRC as described in Table 2.2-2.
Table 2.2-2: FR2-2 FRC parameters
	Reference channel
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9
	G-FR2-A1-10
	G-FR2-A1-11

	Carrier bandwidth (MHz)
	400
	400
	100
	100
	50
	100

	Subcarrier spacing (kHz)
	480
	960
	480
	960
	120
	120

	Allocated resource blocks
	60
	30
	15
	8
	31
	62

	CP-OFDM Symbols per slot
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5120
	2600
	1288
	672
	2664
	5376

	Transport block CRC (bits)
	24
	16
	16
	16
	16
	24

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits)
	5144
	2616
	1304
	688
	2680
	5400

	Total number of bits per slot
	17280
	8640
	4320
	2304
	8928
	17856

	Total symbols per slot
	8640
	4320
	2160
	1152
	4464
	8928


 
Proposal 3: For FR2-2 reference sensitivity update table according to change indicated in Table 2.3-1.
Table 2.3-1: FR2 OTA reference sensitivity requirement
	Frequency Range
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS 
(dBm)

	 
 
FR2-1
	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	 
	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	 
	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	 
 
FR2-2
	100, 400
	120
	G-FR2-A1-11
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	 
	400, 800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 9 + ΔFR2_REFSENS

	 
	400, 800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 9 + ΔFR2_REFSENS


 
Proposal 4: For FR2-2 ICS update table according to change indicated in Table 2.4-1.
Table 2.4-1: OTA in-channel selectivity requirement for BS type 2-O
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-1
	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	 
	100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	 
	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	 
	100, 200, 400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	FR2-2
	100, 400
	120
	G-FR2-A1-10
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	 
	400
	480
	G-FR2-A1-8
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB

	 
	800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
64 RB

	 
	400
	960
	G-FR2-A1-9
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB

	 
	800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
32 RB


 

	R4-2208570
	Samsung
	Proposal: It’s suggested to double check the mean power level for modulated interfering signal of ACS, IBB and RX IMD since the factor of channel bandwidth seems not taken into account entirely. 

	R4-2209588
	ZTE Corporation
	Proposal 1: to remove the square bracket for FR2-2 Rx intermodulation requirements except for 2000MHz, 960kHz.

	R4-2209589
	ZTE Corporation
	 draftCR



Open issues summary and companies views’ collection for 1st round 
Sub-topic 2-1 FRC
Agreement in RAN4#102-e in R4-2207217:
The FRC parameters described in Table 2.2-1 will be used as baseline. Further alignment with respect to SU agreement is required. 
Table 2.2-1: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1608

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1624

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448



FFS on defining a new dedicated FRC for 960 kHz SCS and 800 MHz carrier bandwidth for OTA reference sensitivity.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk102044434]Note: Proposals in R4-2208538 depend on agreements on SU which is discussed in main session. These proposals will be discussed if updates to SU assumptions are agreed.
Issue 2-1-1: Required FRCs
· Proposals
· Option 1: No need to define a new dedicated FRC for 960 kHz SCS and 800 MHz carrier bandwidth. (R4-2207924, R4-2208228)
· Option 2: TBA
· Recommended WF
· Option 1
Issue 2-1-2: FRC parameters
· Proposals
· Option 1: No need to update the new FRC parameters, unless there are major updates on the transmission bandwidth configurations for 100 MHz and 400 MHz channel bandwidths comparing to the working assumptions in the agreed WF. (R4-2207924)
· Option 2: adopt the following FRC parameters for FR2-2, and the updated parameters are shaded in yellow in Table 2-1 below. (R4-2208228)
Table 2-1: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 2-1-1: Required FRCs
Propose option 1.
Issue 2-1-2: FRC parameters
Propose option 1.
For R4-2208228, coding rate is 0.3 only with payload size of 1480; payload size of 1608 has a coding rate of 0.33 which is closer to the target 1/3.

	Ericsson
	Issue 2-1-1: required FRCs
We prefer option 1.

Issue 2-1-2: FRC parameters
Further discussion is required to settle potential SU compromise from Gotoweb session.


	Huawei
	Issue 2-1-1: Required FRCs
Issue 2-1-2: FRC parameters
SU still not settled. 

	CATT
	Issue 2-1-1: Required FRCs
We proposed option 1, so ok.
Issue 2-1-2: FRC parameters
We calculated the payload according to the note2: MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size. So the code rate is not completely 1/3. Of cause, SU should be fixed first.

	ZTE
	Issue 2-1-1: Required FRCs
This depend on the SU discussions 
Issue 2-1-2: FRC parameters

For FRC with 17PRB compared with 16 PRBs, 1690 might be a bit high coding rate 1/3, we could further check it.



Sub-topic 2-2 Blocking signal definitions
Open issues and candidate options before e-meeting:
Issue 2-2-1: Interferer signal power levels 
· Proposals
· Option 1: It’s suggested to double check the mean power level for modulated interfering signal of ACS, IBB and RX IMD since the factor of channel bandwidth seems not taken into account entirely. (R4-2208570)
· Option 2: TBA
· Recommended WF
· TBA

Issue 2-2-2: Rx IMD 
Agreement in RAN4#102-e in R4-2207217:
Define the modulated interfering signal type for receiver intermodulation requirement as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 64 RBs.
FFS on defining the modulated interfering signal type for receiver intermodulation requirement as 400 MHz DFT-s-OFDM NR signal.
· Proposals
· Option 1: No need to define the modulated interfering signal type for receiver intermodulation requirement as 400 MHz DFT-s-OFDM NR signal. (R4-2207924)
· Option 2: To remove the square bracket for FR2-2 Rx intermodulation requirements except for 2000MHz, 960kHz (R4-2209588) (Moderator: This has dependence on issue 2-2-1)
Moderator’s note: multiple options can be supported
· Recommended WF
· TBA
	Company
	Comments

	Nokia
	Issue 2-1-1: Interferer signal power levels
For R4-2208570, is the proposal to lower interfering signal power with 400MHz interfering signal bandwidth, or even with 100MHz interfering signal bandwidth?
Issue 2-1-2: Rx IMD
For R4-2209588, needs to clarify issue 2-2-1 before removing [].

	Ericsson
	Issue 2-2-1: Interferer signal power levels
We need to check the PSD balance between wanted signal and interference signal. It seems that for FR2-2 we have a difference as pointed out in the paper R4-2208570.
Issue 2-2-2: Rx IMD
We need to sort out issue 2-2-1 before removing [].



	Samsung
	Issue 2-2-1: our proposal is to update the interfering mean power as below to make it consistent with approach of FR2-1. 
	Requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of modulated interfering signal

	ACS
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 3+25.7 + ΔFR2_REFSENS = EISREFSENS_50M + 28.7 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	In-band blocking
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + 3+ 33 + ΔFR2_REFSENS= EISREFSENS_50M + 36 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	RX IMD
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + 3+ 25 + ΔFR2_REFSENS = EISREFSENS_50M + 28 + ΔFR2_REFSENS
	[100MHz DFT-s-OFDM NR signal
(Note 2)]


The second choice is to define the interfering level based on EISREFSENS_100M for ACS, IBB and IMD for modulated interfer.
 And our preference is the first one. 


	Nokia
	To Samsung:
Agree this is the right way forward to add 3dB to 100MHz interfering signal, minor suggestion is to combine the 3dB into the current number, e.g., combine 3 + 25.7 into 28.7.

	CATT
	Issue 2-2-1: Interferer signal power levels
Our understanding is that the interference level is the same for different interference CBW, which is the approach used by FR1. From co-existence simulation theory, our understanding is that the interference levels for different CBW are also the same because UE maximum power applies to the RB number from 1 to full number.
Issue 2-2-2: Rx IMD
Option 1 is ok for us.

	ZTE
	Samsung’s proposal make sense to us, we don’ t have strong opinions on EIS_REFSENS_100 O or 50MHz, it’s the same meaning. 



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	[bookmark: _Hlk103332256]R4-2209589
Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.6 – 10.9
	Nokia: needs to clarify issue 2-2-1 before removing [].

	
	Ericsson: We need to work with the potential compromise for SU and captured it correctly. Also issue 2-2-1 needs to be resolved. 

	
	Samsung: besides the interfering signal level  there are below comments to 10.8.3
Editorial typo in “except for FR2-2 with 800MHz, 1600MHz and 200MHz case.”
Update is also needed for Table 10.8.3-1 to include in FR2-2 and corresponding CHBW and requirements. 
ZTE: thanks, samsung, we could update it in the next version.
If we reached the SU agreement in this meeting,w e plan to update it without [].



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

	Sub-topic#2-1 FRC
	All but one company agree that there is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz carrier bandwidth. That one company sees linkage to SU discussion. From moderator’s perspective there is no linkage to SU as FRC has maximum bandwidth of 400 MHz currently and potential change in SU does not change the situation for 800 MHz.
For FRC parameters there is no alignment whether an update is needed.
Tentative agreements:
There is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz ChBW.
Candidate options:
Keep current FRC parameters unless there is change in SU for 100 or 400 MHz ChBWs.
Recommendations for GTW:
Confirm tentative agreement and discuss candidate options.
Discuss:
ZTE: The updated FRC from CATT, we can further check offline. 
Ericsson: We have SU discussion in main session. We need to update FRC if SU decision updated.
Nokia: The payload sizes need to be confirmed after SU decision made. 
Agreement:
· There is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz ChBW.
· Keep [ ] on payload sizes in FRCs which can be further confirmed after SU fixed.  
Recommendations for 2nd round:
Capture agreements in WF and draftCR.

	Sub-topic#2-1 Blocking signal definitions
	For interfering signal power levels, the correction proposal got wide support. 
For Rx IMD companies agree that first there is a need to agree that 400 MHz DFT-s-OFDM NR signal interferer does not need to be defined, and after that square brackets can be removed.
Tentative agreements:
	Requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of modulated interfering signal

	ACS
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 3+25.7 + ΔFR2_REFSENS = EISREFSENS_50M + 28.7 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	In-band blocking
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + 3+ 33 + ΔFR2_REFSENS= EISREFSENS_50M + 36 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	RX IMD
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + 3+ 25 + ΔFR2_REFSENS = EISREFSENS_50M + 28 + ΔFR2_REFSENS
	[100MHz DFT-s-OFDM NR signal
(Note 2)]


In draft CR 3 dB is not written out separately but summed together as one value.

400 MHz DFT-s-OFDM NR signal interferer does not need to be defined.
Remove square brackets from Rx IMD interferer type.
Candidate options:
Recommendations for GTW:
Confirm tentative agreements
Discuss:
CATT: For FR1, the interference level is same with different channel bandwidths. In UE specification, we observed no clear rule. We are ok to adopt the scaling approach if all the companies accept this. 
Ericsson: Regarding interference level, we are fine with the update. 
We also support to removing [] on 100MHz signal.
ZTE: In FR1, we don’t have scaling factor with channel bandwidth in the specified requirements. But we think it’s reasonable to have such scaling factor for FR2.  
Agreement:
· 3dB power scaling agreed for interfering signal (update the value in the CR)
· No need 400 MHz DFT-s-OFDM NR signal interferer
	Requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of modulated interfering signal

	ACS
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 3+25.7 + ΔFR2_REFSENS = EISREFSENS_50M + 28.7 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	In-band blocking
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + 3+ 33 + ΔFR2_REFSENS= EISREFSENS_50M + 36 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 64 RBs

	RX IMD
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + 3+ 25 + ΔFR2_REFSENS = EISREFSENS_50M + 28 + ΔFR2_REFSENS
	100MHz DFT-s-OFDM NR signal
(Note 2)



Recommendations for 2nd round:
Capture agreement in WF and draftCR




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	[bookmark: _Hlk103333088]CR/TP number
	CRs/TPs Status update recommendation  

	R4-2209589
Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.6 – 10.9
	
To be revised, take into agreements from sub-topic 2-2.



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

Topic #3: Conformance testing
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208542
	Ericsson
	Observation: The Free Space Path Loss gives the upper bound for propagation loss in an OTA test range. There are approaches to reduce the path loss to relax requirements on test equipment such as signal generators and other types of components used in the test range. 
Observation: It can be noticed that the path loss is depending on test object size for a chamber optimized for the specific frequency. If a test range designed for FR1 is used for FR2-2 the free space path loss will be much higher than indicated in Table 2.3-2. Hence, it is not suitable to use large test rages intended for FR1 for FR2-2.
Observation: For the work related to measurement uncertainty evaluation it is essential to capture typical measurement uncertainties for common test equipment such as spectrum analysers, power meters, amplifiers, mixer stages, signal generators and vector network analysers. 
Observation: To improve measurement uncertainty or make the test approach feasible components such as amplifiers or mixer stages and corresponding calibrations needs to be considered for some test setups. 
Observation: At least three different test methodologiesare required to cover the expected measurement scope for the frequency range 52.6 to 71.0 GHz. 
 
 
Proposal 1: Discuss OTA test methodology aspects in the BS RF session (thread).
Proposal 2: Study the feasibility to increase the lower measurement frequency limit above 30 MHz.
Proposal 3: Study capabilities of test equipment with and without mixer solutions to be able to measure spurious emissions close to 2nd harmonic.  
Proposal 4: Study the capability to generate interferer signal power for out-of-band blocking requirement before setting the upper measurement frequency limit. 
Proposal 5: For initial OTA test range path-loss assumptions consider values in Table 2.3-2 as base line.
Table 2.3-2: BS output and array size characteristics
	BS array 
configuration
 
	TRP
(dBm)
	EIRP
(dBm)
	Physical size 
at 52.6 GHz, 
height x width
(mm)
	Physical size 
at 71.0 GHz, 
height x width
(mm)
	Test range 
FSPL
(dB)

	A
	32.4
	70.0
	91.3 x 91.3
	67.6 x 67.6
	82.2

	B
	26.4
	58.0
	45.6 x 45.6
	33.8 x 33.8
	70.1

	C
	23.4
	52.0
	22.8 x 45.6
	16.9 x 33.8
	66.1

	D
	17.4
	40.0
	22.8 x 11.4
	16.9 x 8.5
	54.0


 

	R4-2209141
	Keysight Technologies UK Ltd
	Observation: 
· Overall, tight for link budget, therefore much shorter cable assumed. More detail analysis could lead more difficulty. Especially for DFF@70GHz which shows potential problem. 
· For DFF system, FS Path loss could be limiting factor which means potentially limit measurable Antenna array size.  For the case of FF distance too long, too much of pathloss causes feasibility problem
· Due to larger pathloss and cable loss, LNA is required even though this makes total test system uncertainty increases
· Because of limited room for cable loss and component loss, there will be limitation on use of other components such as switch for test automation. This makes more manual process needed for changing configuration from calibration to actual measurement as example. This potentially leads to increase on systematic error term on MU budget.
· There is trade off between Link budget/Noise floor and system MU for spurious system for higher frequency.
· Use of Mixer makes budget table as FR2-1 spurious measurement setup (actual values need adjustment). Use of mixer increases MU value of test system.
· Eliminating Mixer reduces test system MU, this is possible up to 110 GHz, however, above 110 GHz up to 142 GHz, mixer should be assumed.
 
Proposal
· Because of large pathloss, especially for DFF system, system feasibility study with link budget calculation needs pathloss assumption. As of now, largest sample from TR38.808 is used.
· Use of LNA should be in MU budget for FR2-2
· Out of band emission measurement
· Consider two configurations for out of band spurious measurement system below 110 GHz and above up to 142 GHz
· For out of band spurious measurement system, to reduce MU number, it’s possible to eliminate Mixer below 110 GHz, however, above 110 GHz up to 142 GHz, mixer should be assumed and used for MU budget calculation like FR2-1 spurious emission.
Overall, tight in link budget even with these rough calculation, however it looks like feasible up to 142 GHz. Though because of more manual operation needed including handling of waveguide, increase of systematic error term should be considered.

	R4-2209590
	ZTE Corporation
	Proposal 1: to define the TC signals for 52.6-71GHz as shown in Table Table 4.7.2.1-2a.
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.
	 
	 


 
Proposal 2: only NRTC1 and NRTC2 is applicable for 52.6-71GHz;
Proposal 3: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2.
Proposal 4: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the above TDD configuration for FR2-2.
	Field name
	Value
	 
	 
	 

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4


 
Proposal 5: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2.
Proposal 6: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2.
Proposal 7: to further discuss the feasibility of measurement of the upper limit of spurious emission requirements of FR2-2.

	R4-2209719
	Nokia, Nokia Shanghai Bell
	Observation 1: Current WID does not include any TR to capture the background for base station measurement uncertainty and test tolerance derivation.
Proposal 1: Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed.
Observation 2: Maximum test uncertainties for n262 (47.2 – 48.2 GHz) are not completed: TR 38.847 captures a note related to further evaluation and improvement of uncertainty values and 38.141-2 still has test tolerances in square brackets
Observation 3: In case measurement equipment availability has improved and covers FR2-2, there is a possibility to update n262 MU and TT values also.

	R4-2207925
	Nokia, Nokia Shanghai Bell
	 Proposal 1: Focus on option 1a (using a fixed number of slots) and select the number of slots to ensure a good trade-off between the test time and MU.
Proposal 2: Adopt option 2a (5 ms) to shorten the duration for all NR FR2-2 test models for 480 kHz and 960 kHz SCSs.
 

	R4-2208229
	CATT
	Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.
Proposal 2: Support option 1a (80 slots) for EVM measurement time length.
Proposal 3: To adopt option 2a (5ms) or 5ms (480kHz) and 2.5ms (960kHz)  for test model data length.

	R4-2208543
	Ericsson
	 Provides overview of expected impact on test specification, no proposals in the Tdoc.

	R4-2209142
	Keysight Technologies UK Ltd
	Observation-1
· setting the same length for measurement length and test signal (test model) length eliminate measured result variation caused by taking different part of test signal for measurement.
Proposal-1
· Consider to have the same length on EVM measurement and Test model to reduce measured result variation to reduce MU increase. 
Signal characteristic study on shorter length test model to be conducted towards future meeting

	R4-2207926
	Nokia, Nokia Shanghai Bell
	 Proposal 1: Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 120MHz or 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz range.
Table 7.6.4.2.3-1: Interferer signal step size
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	30 to 6000
	50, 100, 200, 400
	1

	6000 to 60000[142000]
	50
	15

	 
	100 
	30

	 
	200
	60

	 
	400 
	60

	 
	800
	120

	 
	1600
	240

	 
	2000
	240


 

	R4-2208230
	CATT
	Proposal 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz.
Proposal 2: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz, 1600MHz, and 2000MHz CBW for OTA in-band blocking and OTA out-of-band blocking. 

	R4-2208544
	Ericsson
	 Provides overview of expected impact on test specification, no proposals in the Tdoc.



Open issues summary and companies views’ collection for 1st round 
Sub-topic 3-1 Specification impact
Open issues and candidate options before e-meeting:
Issue 3-1-1: Specification impact
Tdocs R4-2208543 and Tdocs R4-2208544 provide overview of expected specification, but do not contain any proposals. Comments to these Tdocs can be provided.
Issue 3-1-2: Re-using measurement setup framework
· Proposals
· Option 1: the existing measurement setup framework in TS 38.141-2 Annex D and Annex E could also been applicable for FR2-2. (R4-2209590)
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-1-1: Specification impact

Issue 3-1-2: Re-using measurement setup framework
OK to use existing measurement setup framework as baseline, FFS whether any update is needed.

	Ericsson
	Issue 3-1-1: Specification impact
The intention was to give some guidance on what we need to update. 
Issue 3-1-2: Re-using measurement setup framework
We are ok to use the measurement setup framework as baseline. Eventually we will discover that FR2-2 unique updates may be required. 

	Keysight
	Issue 3-1-2: Re-using measurement setup framework
Ok to use existing setup as starting point, it’s necessary to allow possible modification when we find something to capture for FR2-2. 

	Huawei
	Issue 3-1-1: Specification impact
Issue 3-1-2: Re-using measurement setup framework
Annex D of the TS 38.141-2 has initially contained calibration procedures which were shifted to TR 37.941 at later stage. Therefore it is better to refer directly there. Furthermore, we might end up with some updated test procedures (e.g. for testing time reductions?) which may require updates to the calibration or test procedures itself. Therefore, the text of Option 1 is not very precise. Using TR 37.941 as baseline and extending it with FR2-2 seems common understanding.

	CATT
	Issue 3-1-2: Re-using measurement setup framework
Option 1 is ok to us as a starting point, can discuss further if any update is needed.

	ZTE
	Issue 3-1-2: Re-using measurement setup framework
Fine with huawei’s suggestion, our intention is to reuse the existing framework with updates if necessary.



Sub-topic 3-2 Where to discuss test methodology for demod OTA testing
Open issues and candidate options before e-meeting:
Issue 3-2: 
· Proposals
· Option 1: Discuss OTA test methodology aspects in the BS RF session (thread) (R4-2208542)
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-2: 
OK for option 1, while OTA test methodology aspects for UE can be use as reference. 

	Ericsson
	Issue 3-2: 
We prefer option 1 to speed up progress and have the discussion in one thread.

	Keysight
	Issue 3-2: 
OK with option 1 with taking into account OTA test (for UE test) progress/outcome.

	Huawei
	We have used the same approach with the FR2-1 (FR2 at that time) in previous releases. So this approach shall be ok – still, some kind of coordination with the demod session will be required. 

	CATT
	We’re ok with option 1.

	ZTE
	Issue 3-2:
Fine with option 1



Sub-topic 3-3 Test environment
Open issues and candidate options before e-meeting:
Issue 3-3-1: Path loss
There were many path loss related observations which are gathered below
· The Free Space Path Loss gives the upper bound for propagation loss in an OTA test range. There are approaches to reduce the path loss to relax requirements on test equipment such as signal generators and other types of components used in the test range. 
· It can be noticed that the path loss is depending on test object size for a chamber optimized for the specific frequency. If a test range designed for FR1 is used for FR2-2 the free space path loss will be much higher than indicated in Table 2.3-2. Hence, it is not suitable to use large test rages intended for FR1 for FR2-2.
· Overall, tight for link budget, therefore much shorter cable assumed. More detail analysis could lead more difficulty. Especially for DFF@70GHz which shows potential problem. 
· For DFF system, FS Path loss could be limiting factor which means potentially limit measurable Antenna array size.  For the case of FF distance too long, too much of pathloss causes feasibility problem
· Due to larger pathloss and cable loss, LNA is required even though this makes total test system uncertainty increases

· Proposals
· Option 1: For initial OTA test range path-loss assumptions consider values in Table 2.3-2 as base line. (R4-2208542)
Table 2.3-2: BS output and array size characteristics
	BS array 
configuration
 
	TRP
(dBm)
	EIRP
(dBm)
	Physical size 
at 52.6 GHz, 
height x width
(mm)
	Physical size 
at 71.0 GHz, 
height x width
(mm)
	Test range 
FSPL
(dB)

	A
	32.4
	70.0
	91.3 x 91.3
	67.6 x 67.6
	82.2

	B
	26.4
	58.0
	45.6 x 45.6
	33.8 x 33.8
	70.1

	C
	23.4
	52.0
	22.8 x 45.6
	16.9 x 33.8
	66.1

	D
	17.4
	40.0
	22.8 x 11.4
	16.9 x 8.5
	54.0



· Option 2: Because of large pathloss, especially for DFF system, system feasibility study with link budget calculation needs pathloss assumption. As of now, largest sample from TR38.808 is used. (R4-2209141)
Note: options are not mutually exclusive.
· Recommended WF
· TBA

Issue 3-3-2: Measurement uncertainty  
There were many MU related observations which are gathered below
· Due to larger pathloss and cable loss, LNA is required even though this makes total test system uncertainty increases
· Because of limited room for cable loss and component loss, there will be limitation on use of other components such as switch for test automation. This makes more manual process needed for changing configuration from calibration to actual measurement as example. This potentially leads to increase on systematic error term on MU budget.
· There is trade off between Link budget/Noise floor and system MU for spurious system for higher frequency.
· Use of Mixer makes budget table as FR2-1 spurious measurement setup (actual values need adjustment). Use of mixer increases MU value of test system.
· Eliminating Mixer reduces test system MU, this is possible up to 110 GHz, however, above 110 GHz up to 142 GHz, mixer should be assumed.
· For the work related to measurement uncertainty evaluation it is essential to capture typical measurement uncertainties for common test equipment such as spectrum analysers, power meters, amplifiers, mixer stages, signal generators and vector network analysers. 
· To improve measurement uncertainty or make the test approach feasible components such as amplifiers or mixer stages and corresponding calibrations needs to be considered for some test setups. 
· Current WID does not include any TR to capture the background for base station measurement uncertainty and test tolerance derivation.

· Proposals
· Option 1: Use of LNA should be in MU budget for FR2-2 (R4-2209141)
· Option 2: Measurement uncertainty and test tolerance analysis needs to be properly captured and therefore update to WID is needed. (R4-2209719)
· Option 3: Out of band emission measurement (R4-2209141)
· Consider two configurations for out of band spurious measurement system below 110 GHz and above up to 142 GHz
· For out of band spurious measurement system, to reduce MU number, it’s possible to eliminate Mixer below 110 GHz, however, above 110 GHz up to 142 GHz, mixer should be assumed and used for MU budget calculation like FR2-1 spurious emission.
· Overall, tight in link budget even with these rough calculation, however it looks like feasible up to 142 GHz. Though because of more manual operation needed including handling of waveguide, increase of systematic error term should be considered.

Note: options are not mutually exclusive.
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-3-1: Path loss
Need further study. Given that the regulatory limits for maximum EIRP are in the range of 40 to 55 dBm, it seems larger array sizes in option 1 are not applicable
Issue 3-3-2: Measurement uncertainty
Propose option 2.
Need further study on option 1 and option 3.  

	Ericsson
	Issue 3-3-1: Path loss
Array sizes in option 1 gives an indication. EIRP levels also depends on power feed to the antenna, so we think all sizes are relevant.
Issue 3-3-2: Measurement uncertainty
Here we support option 1, option 2 and option 3. The vital thing here is to include aspects relevant for FR2-2 not considered before to keep MU reasonable and relevant. New calibration may be required, new components may be required (LNA, mixers, etc). The WID needs to be updated so we can captured background information in TR 37.941. 

	Keysight
	Issue 3-3-1: Pathloss
Thank you Ericsson for providing more sample.  In addition to samples in TR38.808 (table 4.2.5.1-1) which we already referring, we can use sample form Ericsson. (it looks like smaller sample D added)
Issue 3-3-2: 
Supports Option 1, 2, and 3. Agree to do further study on this topic.

	Huawei
	Issue 3-3-1: Path loss: this requires more study. It’s ok to consider more examples before drawing conclusions. 
Issue 3-3-2: Measurement uncertainty
Option 1: in general agree, but some clarification to the wording is needed: MU budget shall cover all the building blocks of the used test method – however one may read the wording here as the LNA needs to be in MU budget irrespective of the test method, which 
Option 2: agree that conclusions on MU and TT would be good to capture in a TR. It is obviously RAN level decision. 
Option 3: in general consideration of different setups to cover the whole frequency range is well motivated, but further study needed, e.g. on the breakpoint frequency proposed. 

	ZTE
	Issue 3-3-1: Path loss: this required more study from my perspective.
Issue 3-3-2:





Sub-topic 3-4 Measurement system frequency capabilities and OOB blocking related / spurious emissions related frequency parameters
Open issues and candidate options before e-meeting:

Issue 3-4-1: OOB blocking / spurious emissions related frequency parameters
· Proposals
· Option 1: Choose a frequency slightly larger than Fstep,6 (127GHz) as max limit frequency point, e.g., 130GHz. (R4-2208230)
· Option 2: Use [142] GHz us upper boundary for OOB blocking (R4-2207926)
· Option 3: Consider two configurations for out of band spurious measurement system below 110 GHz and above up to 142 GHz (R4-2209141)
· For out of band spurious measurement system, to reduce MU number, it’s possible to eliminate Mixer below 110 GHz, however, above 110 GHz up to 142 GHz, mixer should be assumed and used for MU budget calculation like FR2-1 spurious emission.
· Option 4: Study the feasibility to increase the lower measurement frequency limit above 30 MHz. (R4-2208542)
· Option 5: Study capabilities of test equipment with and without mixer solutions to be able to measure spurious emissions close to 2nd harmonic. (R4-2208542)
· Option 6: Study the capability to generate interferer signal power for out-of-band blocking requirement before setting the upper measurement frequency limit. (R4-2208542)
· Option 7: to further discuss the feasibility of measurement of the upper limit of spurious emission requirements of FR2-2. (R4-2209590)
Note: options are not mutually exclusive.
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-4-1: OOB blocking / spurious emissions related frequency parameters
Propose option 2, OK to further study.

	Ericsson
	Issue 3-4-1: It is probably feasible to measure up to 142 GHz. However, keeping the concept with lower upper limit should be considered. Slight preference towards option 1. Since the test object for FR2-2 will be quite small it would be reasonable to also raise the lower limit above 30 MHz to speed up the test. Therefore, we support option 4.
To better understand measurement capabilities with FR2-2 we support option 5 and option 6. 

	Keysight
	Issue 3-4-1: Blocking and Spurious
For Blocking, needs more study. Tends to agree with Opt 4 to see how much we could do without mixer. With use of mixer, it would be difficult to reduce un-wanted harmonic down to enough level then some additional consideration maybe needed to incorporate effect of such. anyways, more study is needed.
For spurious, our current proposal is to [142] GHz though agree to do more study.

	Huawei
	Option 1: we don’t see that derivation approach as valid. 60GHz limit for FR2-1 was artificially selected as the max practically measured frequency at that time.
Option 2: for FR2 we have considered the max practically measure limit (i.e. not as high as 2nd harmonic). Similar approach can be taken for FR2-2, which requires more study. 
Option 3: ok as starting point - see comments in Issue 3-3-2.
Option 4: interesting approach, while we have not done that for FR2-1. Regulatory frequency boundaries to be respected anyways. 
Option 5, 6: ok to further study – no formal agreements needed for this.
Option 7: see comment to option 1 and 2. Same exercise as done for FR2-1 needs to be done for FR2-2 as well to check the realistic f. range to measure. 

	CATT
	We proposed option 1, and are ok to discuss more as it seems a little complicated now.

	ZTE
	Issue 3-4-1: Blocking and Spurious
At least based on the current testing chamber, it might be quite difficult to measure the spurious emission requirement up to 142GHz, if with some mixer to convert down the frequency for measurement,it’s quite helpful.



Issue 3-4-2: OOB blocking step size
· Proposals
· Option 1: 120 MHz can be considered as measurement step size for interferer signal step size for 800MHz, 1600MHz, and 2000MHz CBW for OTA in-band blocking and OTA out-of-band blocking.. (R4-2208230)
· Option 2: Update Table 7.6.4.2.3-1 in TS 38.141-2 to include larger step size 120MHz or 240MHz for minimum supported BS channel bandwidth larger than 400MHz for NR operation in 52.6 – 71 GHz range. (R4-2207926)
Table 7.6.4.2.3-1: Interferer signal step size
	Frequency range
(MHz)
	Minimum supported BS channel bandwidth (MHz)
	Measurement
step size
(MHz)

	30 to 6000
	50, 100, 200, 400
	1

	6000 to 60000[142000]
	50
	15

	 
	100 
	30

	 
	200
	60

	 
	400 
	60

	 
	800
	120

	 
	1600
	240

	 
	2000
	240



· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-4-2: OOB blocking step size
Propose option 2.
For R4-2208230, 240 MHz OOBB step size can be considered for larger ChBW without affecting the test coverage.

	Ericsson
	Issue 3-4-2: OOB blocking step size
We prefer option 1. Considering other services within FR2-2, 240 MHz step size is too wide. 	

	Huawei
	Step sizes for further study. Maybe we can consider initial values as range in [] to further analyze. 

	CATT
	We proposed option 1 and would also be ok if there’s some solid justifications for wider step size.

	ZTE
	Issue 3-4-1: Blocking step size
Open for further discussion, as mentioned by Nokia,  maybe 240MHz step size could also be acceptable for the large channel bandwidth. E.g. 1600mhZ and 2000MHz.



Sub-topic 3-5 Test configurations
Open issues and candidate options before e-meeting:
Issue 3-5: Test configurations
· Proposals
· Option 1: to define the TC signals for 52.6-71GHz as shown in Table Table 4.7.2.1-2a. (R4-2209590)
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.
	 
	 


 
· Option 2: only NRTC1 and NRTC2 is applicable for 52.6-71GHz (R4-2209590)
· Option 3: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2. (R4-2209590) Moderator: In the Tdoc this proposals refers to placement of RF channels
Note: Options are not mutually exclusive
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 3-5: Test configurations
Need further study.

	Ericsson
	Issue 3-5: Test configuration
Option 2, could be a starting point. But details should be studied further. 

	Huawei
	FFS

	CATT
	More studies are needed, current FR2-1 BS TC can be a starting point to see if any update is needed.

	ZTE
	Issue 3-5:
Option 1 and option 2 is not contradicting with each other.
For Option 1 is focusing on the component carrier configuration;
For option 2 is focusing on how to place the carriers.



Sub-topic 3-6 Test models
Open issues and candidate options before e-meeting:
Issue 3-6-1: Applicable models 
· Proposals
· Option 1: if there is no operator inputs on the TDD pattern for FR2-2, then agree on the below TDD configuration for FR2-2. (R4-2209590)
	Field name
	Value
	 
	 
	 

	referenceSubcarrierSpacing (kHz)
	60
	120
	480
	960

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 
	1.25
	1.25

	nrofDownlinkSlots
	3
	7
	29
	59

	nrofDownlinkSymbols
	10
	6
	10
	6

	nrofUplinkSlots
	1
	2
	9
	18

	nrofUplinkSymbols
	2
	4
	2
	4


 
· Option 2: only NR-FR2-TM1.1, NR-FR2-TM2 and NR-FR2-TM3.1 are applicable for FR2-2. (R4-2209590)
· Option 2: TBA
· Recommended WF
· TBA

Issue 3-6-2: Test model data length
Agreement in RAN4#102-e in R4-2007218:
WF:
Two items are brought into discussion so far,
1. EVM measurement time length
1a. 	80 slots
1b. 	1 msec
1c. 	Other options are not precluded (ex. number of sample based length and some length between 4 – 8 ms )
1. Test model length 
2a.	5 ms
2b. 	Other options are not precluded
Companies are encouraged to bring study result on proposed options with detail in next meeting.


· Proposals
· Option 1: Consider to have the same length on EVM measurement and Test model to reduce measured result variation to reduce MU increase. (R4-2209142)
· Option 2: Signal characteristic study on shorter length test model to be conducted towards future meeting (R4-2209142)
· Option 3: option 2a (5ms) or 5ms (480kHz) and 2.5ms (960kHz)  for test model data length. (R4-2208229)
· Option 4: option 2a (5 ms) to shorten the duration for all NR FR2-2 test models for 480 kHz and 960 kHz SCSs (R4-2207925)
· Recommended WF
· TBA

Issue 3-6-3: EVM measurement time length
· Proposals
· Option 1: Consider to have the same length on EVM measurement and Test model to reduce measured result variation to reduce MU increase. (R4-2209142)
· Option 2: option 1a (ref. R4-2207218) (80 slots) for EVM measurement time length. (R4-2208229)
· Option 3: Focus on option 1a (using a fixed number of slots) and select the number of slots to ensure a good trade-off between the test time and MU. (R4-2207925)
· Recommended WF
TBA

	Company
	Comments

	Nokia
	Issue 3-6-1: Applicable models 
Need further study.
Issue 3-6-2: Test model data length
Propose option 4; OK for option 3.
For option 2, signal characteristic should not be significantly difference provided that signal duration is not too short.
Issue 3-6-3: EVM measurement time length
Propose option 3; OK with option 1.
For option 2, need to ensure MU would not be increased unnecessarily. 

	Ericsson
	Issue 3-6-1: Applicable models
Option 1 could be a good starting point, but details may require more study.
Issue 3-6-2: Test model data length
Before decision it would be nice to get the full picture on impact on MU and test time. We have a slight preference for 1 to avoid different MU for different configs if possible. 
Issue 3-6-3: EVM measurement time length
We prefer option 1

	Keysight
	Issue 3-6-1: applicable models
For TDD pattern for FR2-2 (option 1), this needs more input.  For TM choice (Option 2), agree.
Issue 3-6-2: Test model Data length:
Our proposal is to do Option 1 and 2 and also agree that this topic needs full picture type summary (needs more study).  
Issue 3-6-3 EVM measurement time length:
Our proposal (Option 1) can be combined with either Opt 2 or 3. And between Opt 2 and 3, either is fine with us for now. 

	Huawei
	Issue 3-6-1: applicable models
Option 1: FFS
Option 2: ok as starting point.
Issue 3-6-2: Test model Data length:
 Agree with Keysight.
Issue 3-6-3 EVM measurement time length:
Option 1 sounds justified. 

	CATT
	Issue 3-6-1: Applicable models
FFS
Issue 3-6-2: Test model data length
We proposed option 3, and can accept to discuss more.
Issue 3-6-3: EVM measurement time length
We proposed option 2, and would be ok with option 1.

	ZTE
	Issue 3-6-1: applicable models
Again, option 1 and option 2 not contradicting, both option 1 and option 2 could be starting point.
Issue 3-6-2: Test model Data length:
 
Issue 3-6-3 EVM measurement time length:
Option 1 sounds justified. 





CRs/TPs comments collection
No TP or CR submitted.
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#3-1 Specification impact
	For issue 3-1-1 no comments were received and no action is needed.
Regarding specification impact companies are willing to take measurement setup framework in TS 38.141-2 Annex D and E as baseline, but also modifications and additions can be accepted for FR2-2. 
Tentative agreements:
Use measurement setup framework in TS 38.141-2 Annex D and E as baseline, update as necessary.
Candidate options:
Discuss relationship to 37.941
Discussion in GTW:
Confirm tentative agreement, discuss candidate option.
Discuss:
· Huawei: The baseline from TS 38.141-2 seems fine. MU analysis probably can be captured into TR 37.941, and if this agreed then update WID to include this TR required.
· Ericsson: We provide overall analysis which seems lots of work need to be done. We agree TR 37.941 can be taken into account and include the TR into WID.
· ZTE: We share similar view as Huawei and Ericsson to include TR 37.941 for technical analysis. 
Agreement:
· Use measurement setup framework in TS 38.141-2 Annex D and E as baseline, update as necessary
· RAN4 recommend to include TR37.941 into WID to capture MU analysis 
Recommendations for 2nd round:
Capture agreements in WF.

	Sub-topic#3-2 Where to discuss test methodology for demod OTA testing
	All companies agree to discuss in RF session, while confirmation with demod may be needed
Tentative agreements:
Treat BS OTA demod test methodology in BS RF session/thread.
Candidate options:
Discussion in GTW:
Confirm tentative agreement.
Agreement: BS OTA demod test methodology will be included in AI for BS conformance testing and handled together with general BS RF conformance test issues which follow the same approach as FR2-1.
Recommendations for 2nd round:
Capture agreements in WF.

	Sub-topic#3-3 Test environment
	Issue 3-3-1: path loss
Companies think that further study is needed and both large and small array sizes need to be considered to account for different implementations.
Issue 3-3-2: Measurement uncertainty
More study is needed also for this. There is support to consider the need for additional components in the chain (e.g. LNA, mixer), and also look at measurement capabilities with and without mixer separately to see the impact on MU.
There is also support for WID update to properly document MU aspects in existing TR 37.941, but this will need to be decided in RAN plenary.
Tentative agreements:
Further study for path loss related issues and assumptions are needed.
Further study measurement uncertainty considering at least
· Measurement capabilities with and without mixer including supported frequency range and MU
· Need for additional components e.g. LNA, mixer in the signal chain 
· Need for additional measurement procedure 
Candidate options:
Both small and larger array sizes need to be considered in path loss evaluations to account for different implementations
Discussion in GTW:Discuss and confirm tentative agreements and candidate options.
Discuss:
· Ericsson: We support the approach. 
· Keysight: We would like to have further discuss/information for the additional measurement procedure. 
· Ericsson: In FR1 and FR2-1, test procedure didn’t consider how to improve measurement accuracy with some additional procedures i.e. in FR2-2 we can consider power meter for power measurement to improve MU. We think it’s worth to study methods to improve MU for FR2-2. 
· Keysight: Power meter also have some limitation on performance for FR2-2. 
· Ericsson: We support to consider multi options on array sizes considering we may have product types in FR2-2. 
· Keysight: PL is limited factor for test feasibility. Currently we have 4 examples in the list. 
· 
Agreement:
Further study for path loss related issues and assumptions are needed.
Further study measurement uncertainty considering at least
· Measurement capabilities with and without mixer including supported frequency range and MU
· Need for additional components e.g. LNA, mixer in the signal chain 
· Need for additional measurement procedure 
Both small and larger array sizes need to be considered in path loss evaluations to account for different implementations 

Recommendations for 2nd round:
Capture agreements in WF, discuss further example array sizes.

	Sub-topic#3-4 Measurement system frequency capabilities and OOB blocking related / spurious emissions related frequency parameters
	Overall companies see the need for further study. Companies are ok to consider lower than 2nd harmonic upper frequency limit, if it is justified.
Tentative agreements:
Companies are encouraged to do further study for at least
· Upper frequency limit, with and without mixer solutions
· Capability to generate OOB blocking interferer signal power
· Increasing lower limit of measurement above 30 MHz
Candidate options:
Discussion in GTW:Confirm tentative agreements
Discuss:
Ericsson: For lower limit, we may need to reconsider for FR2-2 and it’s difficult to test. 
Agreement:
Companies are encouraged to do further study for at least
· Upper frequency limit, with and without mixer solutions
· Capability to generate OOB blocking interferer signal power
· Increasing lower limit of measurement above 30 MHz
Recommendations for 2nd round:
Capture agreements in WF

	Sub-topic#3-5 Test configurations
	Overall companies see the need for further study, no agreements seem likely at this point.
Recommendations for 2nd round:
Aim to provide guidance for further study towards next meeting.

	Sub-topic#3-6 Test models
	Issue 3-6-1: Applicable models
For applicable models companies see need for further study. Further discussion on both model choices and TDD pattern are needed.
Recommendations for 2nd round:
Discuss whether we can agree a starting point for further development
Issue 3-6-2: Test model data length
All options got support, with most support for options 1, 2 and 3. They all are listed as candidate options to be discussed further in 2nd round.
Candidate options:
	o    Option 1: Consider to have the same length on EVM measurement and Test model to reduce measured result variation to reduce MU increase. (R4-2209142)

	o    Option 2: Signal characteristic study on shorter length test model to be conducted towards future meeting (R4-2209142)

	o    Option 3: option 2a (5ms) or 5ms (480kHz) and 2.5ms (960kHz)  for test model data length. (R4-2208229)



Discussion in GTW:Discuss candidate options further
Discuss:
· Keysight: Our proposal is to align the EVM measurement length with data length. We prefer to shorten the measurement time length and data length.
· ZTE: TDD pattern and data length are related, usually we fix TDD pattern first. 
· Nokia: We think it’s possible to decouple the discussion on TDD pattern and test model data length.
· Nokia: We can agree with option 1 in principle. 
Agreement: 
· Have the same length on EVM measurement time length and Test model data length
Recommendations for 2nd round:
Capture the agreement in WF.

Issue 3-6-3: EVM measurement time length
Option 1 has most support and could be considered as tentative agreement.
Tentative agreements:
o    Option 1: Consider to have the same length on EVM measurement and Test model to reduce measured result variation to reduce MU increase. (R4-2209142)
Candidate options:
	o    Option 2: option 1a (ref. R4-2207218) (80 slots) for EVM measurement time length. (R4-2208229)

	o    Option 3: Focus on option 1a (using a fixed number of slots) and select the number of slots to ensure a good trade-off between the test time and MU. (R4-2207925)



Recommendations for 2nd round:
Agreement reached in issue 3-6-2. Discuss further dependency of TDD pattern, data length and absolute measurement time.






CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
No CR or TP submitted.
Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.




Recommendations for Tdocs
1st round 
[bookmark: _Hlk103334661]New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on BS RF requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Capture agreements in topic 1 and topic 2

	
	WF on BS RF conformance testing for FR2-2
	ZTE
	Capture agreements in topic 3

	
	Draft CR to 38.104 on BS RF Rx requirements in clauses 10-10.5 
	CATT
	Take into account agreements from sub-topic 2-2.

	
	Draft CR to 38.104 on FRC Annexes
	Huawei
	Take into account agreements from sub-topic 2-1

	
	Big CR to 38.104 for Rel-17 NR extension up to 71 GHz introduction
	Nokia, Nokia Shanghai Bell
	For email approval.



[bookmark: _Hlk103334783]Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	[bookmark: _Hlk103334762]R4-2208539

	
	Draft CR to TS 38.104: Addition of EVM window length for 480 kHz and 960 kHz SCS in Annex C.5
	Ericsson
	To be revised
	Take into account agreements from sub-topic 1-1

	R4-2209587

	
	Draft CR to TS 38.104: intra-band non-contiguous CA TAE and EVM window for FR2-2
	ZTE
	Revise and rename to Draft CR to TS 38.104: intra-band non-contiguous CA TAE and ACLR for FR2-2

	Take into account agreements from sub-topic 1-2 and 1-3.

	R4-2209589

	
	Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.6 – 10.9
	ZTE
	To be revised
	Take into account agreements from sub-topic 2-2.

	R4-2207923
	
	Proposals on BS transmitter requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208227
	
	Discussion on BS TX RF requirements for 52 6-71GHz
	CATT
	Noted
	

	R4-2208537
	
	On BS RF transmitter requirements for the frequency range 52.6 to 71.0 GHz
	Ericsson
	Noted
	

	R4-2209586
	
	Further discussion on BS Tx requirements for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2207924
	
	Proposals on BS receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208228
	
	Discussion on BS RX RF requirements for 52 6-71GHz
	CATT
	Noted
	

	R4-2208538
	
	On BS RF receiver requirements for the frequency range 52.6 to 71.0 GHz
	Ericsson
	Noted
	

	R4-2208570
	
	View on remaining issues for 71GHz BS RX requirements
	Samsung
	Noted
	

	R4-2209588
	
	Further discussion on BS Rx requirements for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2208542
	
	On general aspects related to FR2-2 base station OTA conformance testing
	Ericsson
	Noted
	

	R4-2209141
	
	about FR2-2 BS conformance test system
	Keysight Technologies UK Ltd
	Noted
	

	R4-2209590
	
	Discussion on BS conformance testing for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2209719
	
	Measurement uncertainty considerations for NR in 52.6GHz – 71GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2207925
	
	Proposals on BS transmitter conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208229
	
	Discussion on BS RFtransmitter characteristics  conformance testing
	CATT
	Noted
	

	R4-2208543
	
	BS transmitter conformance test specification impact overview
	Ericsson
	Noted
	

	R4-2209142
	
	about FR2-2 BS conformance test, EVM measurement and TM length
	Keysight Technologies UK Ltd
	Noted
	

	R4-2207926
	
	Proposals on BS receiver conformance testing for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2208230
	
	Discussion on BS RFreceiver characteristics  conformance testing
	CATT
	Noted
	

	R4-2208544
	
	BS receiver conformance test specification impact overview
	Ericsson
	Noted
	



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	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

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Ericsson
	Torbjorn Elfstrom
	torbjorn.elfstrom@ericsson.com

	Samsung
	Yankun Li
	Yankun.li@samsung.com 

	Keysight
	Takao Miyake
	takao_miyake@keysight.com

	NEC
	Tetsu Ikeda
	Tetsu.ikeda@nec.com

	Huawei
	Michal Szydelko
	michal.szydelko@huawei.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	ZTE
	Fei Xue
	Xue.fei25@zte.com.cn



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)
