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Introduction
This email discussion summary covers BS RF requirements for extending NR operation to 71 GHz. Based on the input contributions the discussion is split into two major topics, Tx requirements and Rx requirements, within which individual requirements 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

	R4-2200136
	CATT
	Proposal 1: For MIMO TAE，to specify [10ns] for 906kHz SCS TAE and a value in range of [10ns-35ns] for 480kHz SCS TAE. 
Proposal 2: To specifyΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.
Proposal 3: To specify the following Fstep,X for spurious emissions. 
	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	Fstep,4
	Fstep,5
	Fstep,6

	
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)

	n263
	18
	43
	53.5
	74.5
	85
	127




	R4-2200411
	Nokia, Nokia Shanghai Bell
	Proposal 1: The EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length and 85.9% of the extended CP length.
Proposal 2: The MIMO time alignment error requirements for NR operation in 52.6 – 71 GHz range should be defined as 40 ns for 480 kHz SCS and 20ns for 960 kHz SCS.
Proposal 3: The intra-band contiguous CA time alignment error requirements for NR operation in 52.6 – 71 GHz range should be specified as 80 ns for 480 kHz SCS and 40 ns for 960 kHz SCS.
Proposal 4: The intra-band non-contiguous CA time alignment error requirements for NR operation in 52.6 – 71 GHz range should be specified as 160 ns for 480 kHz SCS and 80 ns for 960 kHz SCS.
Proposal 5: The ACLR requirement for NR operation in 52.6 – 71 GHz range should be specified as 24 dB.
Proposal 6: The OBUE limits for NR operation in 52.6 – 71 GHz range should be defined as:
Table 1: OBUE limits (Category A) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 



Table 2: OBUE limits (Category B) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 29 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.


Proposal 7: ΔfOBUE shall be defined as 3500 MHz for NR operation in 52.6 – 71 GHz range.
Proposal 8: The Tx spurious emission limits for NR operation in 52.6 – 71 GHz range should be defined as:
Moderator comment: tables not copy pasted here, both cat A and cat B emission limits unchanged, only new step frequencies specified as below
Table 5: Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	[Licensed band]
	[46]
	[61]
	[62.5]
	[74.5]
	[76]
	[91]

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127

	NOTE 1:	Fstep,X are based on ERC Recommendation 74-01 [19], Annex 2.
NOTE 2:	Fstep,3 and Fstep,4 are aligned with the values for ΔfOBUE in Table 9.7.1-1.




	R4-2200414
	Nokia, Nokia Shanghai Bell
	Moderator: This is draft CR, included in section 1.2.5

	R4-2200943
	Ericsson
	Proposal 1: Taking to account both co-existence studies in TR 38.803, existing emission masks and feasibility analysis of power amplifiers, the BS ACLR shall be set to 21 dB.
Proposal 2: For ACLR, add new table entries for new carrier bandwidths, ACLR limit and FR applicability note in TS 38.104, Table 9.7.3.3-1.
Proposal 3: For unwanted emission set fOBUE to 3000 MHz.
Proposal 4: For OBUE define requirement limits for Category A according to Table 2.2.3-8.
Table 2.2.3-8: Category A OBUE limits applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter
 -3 dB point, f 
(MHz)
	Frequency offset of measurement filter centre frequency, f_offset
(MHz)
	Limit
(dBm)
	Measurement bandwidth
(MHz)

	0  f < 0.1*BWcontiguous
	0.5  f_offset < 0.1* BWcontiguous +0.5
	Min(-5, Max(Prated,t,TRP – 31, -12))
	1

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5  f_offset < f_ offsetmax
	Min(-13, Max(Prated,t,TRP – 39, -20))
	1




Proposal 5: For OBUE define requirement limits for Category B according to Table 2.2.3-9.
Table 2.2.3-9: Category B OBUE limits applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter 
-3 dB point, f
(MHz)
	Frequency offset of measurement filter centre frequency, f_offset
(MHz)
	Limit
(dBm)
	Measurement bandwidth
(MHz)

	0  f < 0.1*BWcontiguous
	0.5  f_offset < 0.1* BWcontiguous +0.5
	Min(-5, Max(Prated,t,TRP – 31, -12))
	1

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5  f_offset < fB +0.5
	Min(-13, Max(Prated,t,TRP – 39, -20))
	1

	fB  f < fmax
	fB +5   f_offset < f_ offsetmax
	Min(-5, Max(Prated,t,TRP – 29, -10))
	10




Proposal 6: For spurious emission, re-use FR2 Category A requirement limits.
Proposal 7: For spurious emission, adopt Fstep,X values as listed for band n263 in Table 2.2.4-4 for Category B requirement limits. 

Table 2.2.4-4: Step frequencies for defining the BS radiated transmitter spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) 
	Fstep,4
(GHz) 
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n26x 
(licensed operation)
	46
	61
	63
	74
	76
	91

	n263
	18
	43
	54
	74
	84
	127



Observation 1: TAE < 33 ns for SCS = 960 kHz, based on theoretical analysis.
Observation 2: Simulations show good performance for TAE = 65 ns @ SCS = 480 kHz and TAE = 32.5 ns @ SCS = 960 kHz.
Proposal 8: MIMO TAE = 32.5 ns for SCS = 960 kHz and TAE = 65 ns for SCS = 480 kHz.
Proposal 9: For CA set TAE = 65 ns for SCS = 480 kHz and TAE = 32.5 ns for SCS = 960 kHz.
Proposal 10: A reference architecture for Non-contiguous Intra Band Carrier aggregation, is a UE with separate receivers for each component carrier
Proposal 11: TAE = 260 ns for non-contiguous carrier aggregation.
Proposal 12: TAE = 3 µs for inter-band CA. 
Proposal 13: For EVM, add new tables with information only agreed values and remaining FFS 480 kHz and 960 kHz as described in Table 2.6-3 and Table 2.6-4.
[bookmark: _Hlk90298617]Table 2.6-3: 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
	FFS
	FFS

	800
	4096
	144
	FFS
	FFS

	1600
	4096
	288
	FFS
	FFS



Table 2.6-4: 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
	FFS
	FFS

	800
	4096
	72
	FFS
	FFS

	1600
	4096
	144
	FFS
	FFS

	2000
	4096
	180
	FFS
	FFS




	R4-2200845
	Ericsson
	Moderator: This is draft CR, included in section 1.2.5

	R4-2201456
	ZTE Corporation
	Proposal 1: propose MIMO TAE requirement as 16.25ns for 960kHz and 32.5ns for 480kHz;
Proposal 2: postpone CA TAE requirement to Rel-18 timeframe;
Proposal 3: to reuse the existing requirement in TR 38.803 for 52.6-71GHz with round up to nearest integer.
Proposal 4: fine to reuse the 50% EVM window length for FR2-2.


	R4-2201821
	Huawei
	Proposal 1: Set the MIMO TAE requirement as Option 1 or Option 2 below, with slight preference to Option 1.
Option 1: 
For SCS = 480 kHz: MIMO TAE = 65 ns 
For SCS = 960 kHz: MIMO TAE = 32.5 ns
Option 2: 
For SCS = 480 kHz: MIMO TAE = 32.5 ns
For SCS = 960 kHz: MIMO TAE = 32.5 ns
Proposal 2: adopt 65 ns TAE for intra-band contiguous CA. 
Proposal 3: if the non-contiguous CA is confirmed to be in Rel-17 scope, reuse 260ns TAE requirement for intra-band non-contiguous CA.
Proposal 4: reuse 3us TAE requirement for inter-band CA. 
Proposal: Define ΔfOBUE values as [3.5] GHz. 




Open issues summary and comment collection
Please note it is possible and often necessary to select multiple options to create coherent agreements/requirements.
Sub-topic 1-1 TAE
Background: Following was agreed in previous meeting:
· Agree same TAE applies for 120 kHz SCS in FR2-2 as in FR2-1. Agree that only highest supported SCS is tested.
· For MIMO case: “Scale the value under 120kHz for larger SCS cases” as starting point.
· For CA cases: FFS.

Issue 1-1-1:  Interband CA TAE
· Proposals
· Option 1: reuse 3us TAE requirement for inter-band CA (Huawei, R4-2201821)
· Option 2: TBA
· Recommended WF
· Option 1

Issue 1-1-2:  Intraband contiguous CA TAE
· Proposals
· Option 1: 65ns  (Huawei, R4-2201821)
· Option 2: Postpone to Rel-18 (ZTE, R4-2201456)
· Option 3: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS (Ericsson, R4-2200943)
· Option 4: 80 ns for 480 kHz SCS, 40 ns for 960 kHz SCS (Nokia, R4-2200411)
· Recommended WF
· TBA

Issue 1-1-3:  Intraband non-contiguous CA TAE
· Proposals
· Option 1: Postpone to Rel-18 (ZTE, R4-2201456)
· Option 2: 260 ns (Huawei R4-2201821, Ericsson, R4-2200943)
· Ericsson proposal based on reference architecture with separate receiver for each component carrier  
· Option 3: 160 ns for 480 kHz SCS, 90 ns for 960 kHz SCS (Nokia, R4-2200411)
· Recommended WF
· TBA

Issue 1-1-4:  MIMO TAE
· Proposals for 
· Option 1: 32.5 ns for 480 kHz CSC, 16.25 ns for 960 kHz SCS (ZTE, R4-2201456)
· Option 2: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS (Ericsson, R4-2200943, Huawei, R4-2201821)
· Option 3: 40 ns for 480 kHz SCS, 20 ns for 960 kHz SCS (Nokia, R4-2200411)
· Option 4: [10-35ns] for 480 kHz SCS, [10 ns] for 960 kHz SCS (CATT, R4-2200136)
· Option 5: 32.5 ns for both 480 and 960 kHz SCS (Huawei, R4-2201821)
· Recommended WF
· TBA


	Company
	Comments

	Nokia
	Issue 1-1-1: Interband CA TAE
Support option 1.
Issue 1-1-2:  Intraband contiguous CA TAE
Propose option 4; ok with option 1 or 3; disagree with option 2 as this will also postpone UE MRTD.
Issue 1-1-3:  Intraband non-contiguous CA TAE
Propose option 3; ok with option 2; disagree with option 1 as this will also postpone UE MRTD.
Issue 1-1-4:  MIMO TAE
Propose option 3; ok with option 2 or 5; option 1 or 4 are too stringent as minimum requirements, implementation can aim for smaller TAE when needed.

	Ericsson
	Issue 1-1-1: Interband CA TAE
Option1: reuse 3us TAE requirement for inter-band CA 

Issue 1-1-2:  Intraband contiguous CA TAE
Option 3: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS. 

We prefer to make room for 40 ns radio channel dispersion. This was also Ericsson input to TS 38.808. (Option 4: with 40 ns for SCS = 960 kHz is 40/73 = 55% of CP and will not fit 40 ns of radio channel dispersion, same comment to option 5).
Issue 1-1-3:  Intraband non-contiguous CA TAE
Option 2: 260 ns, based on reference architecture with separate receiver for each component carrier. This is a fair assumption, since the FR2-2 spans from 52.6 to 71 GHz.

Issue 1-1-4:  MIMO TAE
Option 2: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS, based in our simulation input.


	Qualcomm
	Issue 1-1-1: Interband CA TAE
We are ok with option 1. 
Issue 1-1-2:  Intraband contiguous CA TAE
We are fine with options 3 or 4. 
Issue 1-1-3:  Intraband non-contiguous CA TAE
We are fine with options 2 or 3.
Issue 1-1-4:  MIMO TAE
We are fine with option 2.

	Huawei
	Issue 1-1-1: Interband CA TAE
Option 1.
Issue 1-1-2:  Intraband contiguous CA TAE
We were initially proposing option 1. With 3 companies proposing values, we suggest to drop option 2. To make progress, maybe we can limit the TAE values to a range of values (e.g. 32.5 – 80 ns) during this meeting, and leave the final decision till next meeting. 
Issue 1-1-3:  Intraband non-contiguous CA TAE
Option 2. While non-cont CA is still not confirmed for Rel-17, we would be also fine to drop this requirement (UE MRTD shall be ok to reuse the intraband cont CA)
Issue 1-1-4:  MIMO TAE
Option 2. Options 1 and 4 are not considered to account for the real implementations with all the impairments consideration.  Simulation results showing the thp degradation is not the only factor to consider here. 

	CATT
	Issue 1-1-1: Interband CA TAE
Ok with the option 1.
Issue 1-1-2:  Intraband contiguous CA TAE
Option 3 if no problem is found.
Issue 1-1-3:  Intraband non-contiguous CA TAE
For FR2, UE separate receiver for NC CA may not be always valid, further confirmation from UE vendors may be needed. So we think scaling according to SCS may be the proper way.
Issue 1-1-4:  MIMO TAE
Option 4 is from our side, we’re also ok with option 1. Not sure if other options can guarantee the system performance. We understand the intention of considering implementation capability, but if the implementation capability can’t meet the system performance, then either improve the implementation or to declare not support this feature. Relaxing the requirement to a value which can’t guarantee the system performance is not a correct way.

	Samsung
	Issue 1-1-1:
Fine with option 1.
Issue 1-1-2:
Fine to define this requirement since the intra-band CA is agreed to be defined according to system parameter discussion.
 Issue 1-1-3:
Option 2 is preferred if TAE for non-contiguous intra-band CA is agreed to be defined in BS spec.  
Issue 1-1-4:
Option 2 is preferred.

	NEC
	Issue 1-1-1: Interband CA TAE
We support option 1.
Issue 1-1-2:  Intraband contiguous CA TAE
We are fine with options 3 or 4. 
Issue 1-1-3:  Intraband non-contiguous CA TAE
We support options 2.
Issue 1-1-4:  MIMO TAE
We support option 2.

	ZTE
	Issue 1-1-1: Interband CA TAE
We are ok with option 1, it was agreed that we don’t have band combination within FR2-2 and FR2-1 and FR2-2 at least, in other words, this requirement is not useful in Rel-17 at least.
Issue 1-1-2:  Intraband contiguous CA TAE
We need more discussions on that, large than MIMO TAE requirement should be reasonable due to increasing carrier numbers;
LTE CA introduced in Rel-10,   5 carrier are assumed if I remember correctly, then 65*4 =260ns defined. Here for FR2, we need to have more discussion on its potential RF architecture together.

Issue 1-1-3:  Intraband non-contiguous CA TAE

To avoid the discussion due to CBM or IBM discussion from UE side,  our suggestion is to postpone the discussion until there are clear market demand. 

Issue 1-1-4:  MIMO TAE
Option 1 and option 3 should are fine for us based on the simulation results provided so far.




Sub-topic 1-2 EVM
Some EVM related proposal were made related to EVM table format. Moderator recommends comments in this area to be provided directly to the draft CR.
Issue 1-2: EVM window length
Background: Agreed in previous meeting
· [50%] EVM window length is starting point for normal CP length. This is to be confirmed once spectral utilization and out-of-band emissions are agreed.
· Add new column to Table 9.6.1.2-1 to differentiate EVM capability within FR2 range.
· Proposals
· Option 1: The EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length and 85.9% of the extended CP length. (Nokia, R4-2200411)
· Option 2: reuse the 50% EVM window length for FR2-2. (ZTE, R4-2201456)
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Propose option 1; option 2 is incomplete as EVM window length for the extended CP length also need to be defined.

	Ericsson
	At this point in time, we prefer to re-use 50% EVM window length for 120 kHz SCS (re-use from FR2-1). For 480 kHz and 960 kHz we need to further study the detail of EVM window length. Let’s first collect parameters such as FFT length, SU, etc. Then we can decide the window length properly. We have proposals for that in our contribution R4-2200843, but it seems to be lost here. Therefore, we can’t support any of given options. We can suggest to consider Option 3: For 120 kHz agree to use 50% window length. In addition, extended CP is not supported for FR2-2, which means that option 1 is not really relevant here. According to TS 38.211 running CR endorsed after RAN1#107-e only extended CP is for 60 kHz SCS, see below the copied table for convenience.

Table 4.2-1: Supported transmission numerologies.
	

	

	Cyclic prefix

	0
	15
	Normal

	1
	30
	Normal

	2
	60
	Normal, Extended

	3
	120
	Normal

	4
	240
	Normal

	5
	480
	Normal

	6
	960
	Normal




	Nokia
	We have confirmed with our RAN1 delegates that extended CP is not considered for >60 kHz SCS in FR2-2, so we support option 2.

	Qualcomm 
	We are fine with option 2. 

	CATT
	Ok with option 2. And it can be revisited when SU is agreed.

	NEC
	We are fine with option 2.

	ZTE
	Agree with CATT


Sub-topic 1-3 Emissions: OBUE
Background: Following was agreed in previous meeting: 
· [Re-use FR2-1 OBUE], deltafOBUE needs more discussion but tentatively in range [3 – 4 GHz]. Re-use of FR2-1 includes using TRP as metric.
· No separate requirements for licensed and unlicensed at this point of time.
· For ACLR wait for coex study conclusion in thread 130.
· Make decision on deltafOBUE on Jan 2022 RAN4 meeting.
· Align the value for deltafOBUE and deltafOOB
Issue 1-3-1: deltafOBUE 
Proposals
· Option 1: ΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz (CATT R4-2200136, Nokia R4-2200411, Huawei R4-2201821)
· Option 2: ΔfOBUE = 3000 MHz (Ericsson, R4-2200943)
· Recommended WF
· Option 1

Issue 1-3-2: OBUE limits 
Proposals
· Option 1: Tables 1 and 2 below (Nokia R4-2200413, Ericsson R4-2200943)
Table 1: OBUE limits (Category A) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 



Table 2: OBUE limits (Category B) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 29 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



· Option 2: TBA
· Recommended WF
· Option 1


	Company
	Comments

	Nokia
	Issue 1-3-1: deltafOBUE 
Propose option 1, which is more aligned with ETSI EN 303 722 and 2 GHz maximum channel bandwidth compared to option 2.
Issue 1-3-2: OBUE limits 
Propose option 1.

	Ericsson
	Issue 1-3-1: deltafOBUE 
Based on required exclusion to handle IM3 we suggest setting the exclusion to 3 GHz. We think 3.5 GHz is a bit of excessive. We don’t see the technical justification to add another 500 MHz to get 3.5 GHz exclusion. Considering adjacent services that’s a pretty wide exclusion zone. Based on filter technologies and considerations to adjacent services 3 GHz is sufficient. We prefer option 2
Issue 1-3-2: OBUE limits 
The extension of FR2 mask presented above supports the ETSI BRAN c2 mask well. We support option 1

	Huawei
	Issue 1-3-1: deltafOBUE 
Option 1 was based on ETSI guidance. Probably we can limit the range to 3-3.5 GHz and have more time to analyze the filter performance. 
Issue 1-3-2: OBUE limits 
More time to check Option 1 needed.

	CATT
	Issue 1-3-1: deltafOBUE 
Issue 1-3-2: OBUE limits 
Both ok with the recommended WF.

	NEC
	Issue 1-3-1: Option 1. It is preferable to make the requirement aligned with ETSI EN 303 722 as much as possible.

	ZTE
	Issue 1-3-2: OBUE limits 
Both ok with the recommended WF.



Sub-topic 1-4 Emissions: Spurious emissions
Background: the following was agreed in previous meeting:
· For licensed operation and unlicensed operation, RAN4 should re-use the FR2 approach and use FR2 spurious emission requirements for NR in 52.6 to 71 GHz and make adaptations with respect Fstep,X taking to account larger carrier bandwidths.
The following band definitions were agreed at TSG RAN4#98-e:
· Licensed band definition: [66 – 71] GHz.
· Unlicensed band definition: 57 – 71 GHz
Issue 1-4-1: Spurious emission limits
· Proposals
· Option 1: Re-use both cat A and cat B emission limits, with new step frequencies defined for cat B. (Nokia R4-2200411)
· Option 2: TBA
· Recommended WF
· TBA
Issue 1-4-2: Step frequencies

· Proposals
· Option 1: (Nokia R4-2200411, CATT R4-2200136), CATT proposal was only for unlicensed band
Step frequencies for defining the BS radiated Tx spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) (Note 2)
	Fstep,4
(GHz) (Note 2)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	[Licensed band]
	[46]
	[61]
	[62.5]
	[74.5]
	[76]
	[91]

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127

	NOTE 1:	Fstep,X are based on ERC Recommendation 74-01 [19], Annex 2.
NOTE 2:	Fstep,3 and Fstep,4 are aligned with the values for ΔfOBUE in Table 9.7.1-1.



· Option 2: (Ericsson R4-2200943)
Step frequencies for defining the BS radiated transmitter spurious emission limits in FR2 (Category B)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz) 
	Fstep,4
(GHz) 
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n26x 
(licensed operation)
	46
	61
	63
	74
	76
	91

	n263
	18
	43
	54
	74
	84
	127



· Recommended WF
· Option 1 in case 3500 MHz ΔfOBUE agreed, option 2 in case 3000 MHz ΔfOBUE agreed. 
· Only n263 (i.e. unlicensed band) to be included in specifications, values for licensed band are for information

	Company
	Comments

	Nokia
	Issue 1-4-1: Spurious emission limits
Propose option 1.
Issue 1-4-2: Step frequencies
Propose option 1, which is more aligned with ETSI EN 303 722 and 2 GHz maximum channel bandwidth compared to option 2.

	Ericsson
	Issue 1-4-1: Spurious emission limits

We support re-use of FR2 spurious emission level for Cat A and Cat B. The Cat B levels requires some modifications with respect to the exclusion zone. We prefer option 1.

Issue 1-4-2: Step frequencies

Based on the fact that we support 3 GHz exclusion zone we prefer option 2.


	Huawei
	Issue 1-4-1: Spurious emission limits
Option 1 looks ok. 
Issue 1-4-2: Step frequencies
Fix deltaOBUE first. 

	CATT
	Issue 1-4-1: Spurious emission limits
Option 1
Issue 1-4-2: Step frequencies
Option 1

	ZTE
	Issue 1-4-1: Spurious emission limits
Option 1, both licensed band and unlicensed band should be defined.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2200414
Draft CR to clauses 9.1 – 9.5
	ericsson: Ericsson: Maybe better to split table 9.4.3.3-1 in two separate tables for FR2-1 and FR2-2 to be more precis on applicability. The applicability is anyway described in section 4/5. See proposal in draft spec text in R4-2200843.

	
	Nokia response to Ericsson: Ok to have separate tables for FR2-1 and FR2-2. 

	
	CATT: The same comment as Ericsson. And some alignment in high level is needed for the CRs.

	R4-2200845
Draft CR to TS 38.104: Addition of requirements for NR extension up to 71 GHz in subclause 9.6 to 9.8
	Nokia: Format looks ok.

	
	Huawei:
- Table 9.6.2.3-1: it looks odd to mix FR2 and FR2-1. Better to replace FR2 with “FR2-1, FR2-2”
- More time needed to check OBUE. 

	
	CATT: 
1. Table 9.6.2.3-1, maybe a note that 256QAM is only applicable for FR2-1 is clearer? 
2. Table 9.6.3.3-4, the change should consider the impact to other specs such as 38.141-2.
Table 9.7.3.3-1, “FR2-1” and “FR2-2” may not be necessarily needed because the frequency range is clear enough. The same comments to Table 9.7.3.3-3, Table 9.7.3.3-4, Table 9.7.4.3.2-1, Table 9.7.4.3.2-2, Table 9.7.4.3.2-4, etc



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 TAE
	For issue 1-1-1 for interband CA, all companies agree to use 3us TAE.
For issue 1-1-2 for intraband contiguous CA, 6 companies would be ok with option 3 (65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS) and 4 companies would be ok with option 4 (80 ns for 480 kHz SCS, 40 ns for 960 kHz SCS)
For issue 1-1-3 for intraband non-contiguous CA option 2 (260 ns) got most support with 6 companies being ok with it
For issue 1-1-4 for MIMO option 2 (65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS) got most support with 6 companies being ok with it

Tentative agreements:
TAE is set as
· Interband CA: 3us 
· Contiguous intra-band CA: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS
· Non-contiguous intraband CA: 260 ns 
· MIMO: 65 ns for 480 kHz SCS, 32.5 ns for 960 kHz SCS
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic #1-2 EVM
	For EVM all commenting companies agree to re-use 50% (of the normal CP length) EVM window length for FR-2-2.
Tentative agreements:
· re-use 50% of the normal CP EVM window length for FR-2-2.
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic #1-3 Emissions: OBUE
	For issue 1-3-1 with deltafOBUE only one company does not support 3.5 GHz. The other 5 companies are ok with 3.5 GHz.
For issue 1-3-2 for OBUE limits all companies having a preference agree option 1: Tables 1 and 2 below (Nokia R4-2200413, Ericsson R4-2200943)
Table 1: OBUE limits (Category A) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 



Table 2: OBUE limits (Category B) applicable in the frequency range 52.6 – 71 GHz
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 39 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 29 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



Tentative agreements:
· ΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz
· OBUE limits as shown in Table 1 and Table 2 above
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic #1-4 Emissions: Spurious emissions
	For spurious emissions all commenting companies are aligned to re-use both cat A and cat B emission limits, with new step frequencies defined for cat B.
For the detailed step frequencies, they should be aligned with deltafOBUE and therefore based on sub-topic 1-3 option 1 is to be followed.
Tentative agreements:
· Re-use cat A and cat B emission limits, with new step frequencies defined for cat B.
· Step frequencies are set as in R4-2200136, i.e. only unlicensed band to be included.
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.




CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2200414
	To be revised

	R4-2200845
	To be revised



Discussion on 2nd round (if applicable)
To take place directly in WF and draftCRs.

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

	R4-2200137
	CATT
	Observation 1: FRC and SNR value for each new FRC is to be confirmed once spectral utilization is agreed.

Proposal 1: To specify the following Fstep,X for receiver spurious emissions. 

	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	Fstep,4
	Fstep,5
	Fstep,6

	
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)
	(GHz)

	n263
	18
	43
	53.5
	74.5
	85
	127




Proposal 2: To use the following equations to calculate wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-2.
EISREFSENS_wanted = EISREFSENS_50M +10*log10(Bwwanted/ BW50M)+( SNRwanted – SNR50M)+3
EISREFSENS_interfer = EISREFSENS_50M +10*log10(Bwinterfer/ BW50M)+ ICS-0.9

Observation 2: ICS in equation is achieved by IoT simulation instead of the difference between the wanted signal and the interfering signal.

Proposal 3: To define the G-FR2-A1-8 for 480kHz SCS, and G-FR2-A1-9 for 960kHz SCS for OTA in-channel selectivity requirement for FR2-2.


	R4-2200151
	CATT
	Moderator: This is draft CR, included in section 2.2.8

	R4-2200412
	Nokia, Nokia Shanghai Bell
	Proposal 1: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized.
Proposal 2: The ACS requirement for NR operation in 52.6 – 71 GHz range should be specified as 22 dB.
Proposal 3: The in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.
Proposal 4: The Rx spurious emission limits for NR operation in 52.6 – 71 GHz range should be defined as:
Table 1: Radiated Rx spurious emission limits for BS type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 10.7.3-2.
NOTE 5:	Additional limits may apply regionally.



Table 2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	Licensed band
	46
	61
	62.5
	74.5
	76
	91

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127



Proposal 5: The interferer levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.
Proposal 6: Specify the BS ICS requirement as 10 dB for NR operation in 52.6 – 71 GHz range and calculate the wanted signal and interfering signal power levels from the OTA REFSENS level accordingly.
Proposal 7: fOOB shall be defined as 3500 MHz for NR operation in 52.6 – 71 GHz range.

	R4-2200844
	Ericsson
	Proposal 1: For OTA sensitivity specify OTA reference sensitivity level as described in Table 2.1-1.
Table 2.1-1: Reference sensitivity requirement
	BS channel
bandwidth
(MHz)
	Sub-carrier
(kHz)
	FRC 
bandwidth
(MHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS 
(dBm)

	50, 100, 200
	60
	50
	G-FR2-A1-1
	EISREFSENS_50M + FR2_REFSENS

	50
	120
	50
	G-FR2-A1-2
	EISREFSENS_50M + FR2_REFSENS

	100, 200, 400
	120
	100
	G-FR2-A1-3
	EISREFSENS_50M + 3 + FR2_REFSENS 

	400, 800, 1600
	480
	400
	[bookmark: _Hlk82013643]G-FR2-A1-6
	EISREFSENS_50M + 9 + FR2_REFSENS

	400, 800, 1600, 2000
	960
	400
	G-FR2-A1-7
	EISREFSENS_50M + 9 + FR2_REFSENS



Proposal 2: For ACS applicable for FR2-2 define the interferer signal mean power to EISREFSENS_50M + [25.7] + ΔFR2_REFSENS.
Proposal 3: For ACS define interfering signal type as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs.
Proposal 4: For in-band blocking add new row in Table 10.5.2.3-0 in TS 38.104 for FR2-2 specific fOOB.
Proposal 5: For in-band blocking set interfering signal power to EISREFSENS_50M + [33] + ΔFR2_REFSENS.
Proposal 6: For receiver spurious emission set Fstep,x to values listed in Table 2.4-2 for band n263. 
Table 2.4-2: Step frequencies for defining the spurious emission limits 
	Frequency range
(MHz)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	26500 to 29500
	n257
	18
	23.5
	25
	31
	32.5
	41.5

	24250 to 27500
	n258
	18
	21
	22.75
	29
	30.75
	40.5

	39500 to 43500
	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	37000 to 40000
	n260
	25
	34
	35.5
	41.5
	43
	52

	27500 to 28350
	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	47200 to 48200
	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	66000 to 71000
	n26x 
(licensed operation)
	46
	61
	63
	74
	76
	91

	57000 to 71000
	n263 
	18
	43
	54
	74
	84
	127



Proposal 7: For receiver intermodulation set the interfering signal level to EISREFSENS_50M + [25] + ΔFR2_REFSENS.
Proposal 8: For in-channel selectivity define wanted signal power level and interfering signal power level as described in Table 2.6-1.
Table 2.6-1: Relation between wanted signal power and interfering signal power
	BS channel bandwidth
(MHz)
	Wanted signal power
(dBm)
	Interfering signal power
(dBm)

	50
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS

	100
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS

	400
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS




	R4-2201457
	ZTE Corporation
	
Proposal 1: to reuse the existing ACS requirement in TR 38.803 for 52.6-71GHz with round up to nearest integer and frequency offset updates;

Proposal 2: propose to follow the existing FR2 requirement for 52.6-71GHz IBB requirement;

Proposal 3: to reuse 14dBc in-channel selectivity for 52.6-71GHz BS ICS requirement; 

	R4-2201822
	Huawei
	Proposal: Based on the above background on the FR2-1 RX IMD derivation, the reuse of the legacy 8 dB offset of the RX IMD below the blocking level is considered as acceptable approach.

Proposal: reuse the FR2-1 approach with the 10 dB offset among the wanted and the interferer signals. 
Moderator: This is for ICS.

Proposal: Define ΔfOOB values as [3.5] GHz. 

Observation: in order to derive the above step frequencies, the ΔfOBUE / ΔfOOB value needs to be agreed first. Afterwards, the process is straight-forward and follows 74-01 guidance. 

	R4-2201823
	Huawei
	Moderator: This is draft CR, included in section 2.2.8



Open issues summary
Please note it is possible and often necessary to select multiple options to create coherent agreements/requirements.
Sub-topic 2-1 EIS
Background: Agreed WF from R4-2115644: For OTA reference sensitivity use FR2 EIS_REFSENS_50M sensitivity declaration as the starting point, i.e., BS sensitivity for FR2-2 is declared based on 50 MHz reference and allowed power level to be declared for each class is according to TS 38.104, clause 10.3.3.
Agreed in previous meeting:
0. Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
0. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth
0. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth.
Issue 2-1: EIS
· Proposals
· Option 1: For OTA sensitivity specify OTA reference sensitivity level as described in Table 2.1-1. (Ericsson, R4-2200844)
Table 2.1-1: Reference sensitivity requirement
	BS channel
bandwidth
(MHz)
	Sub-carrier
(kHz)
	FRC 
bandwidth
(MHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS 
(dBm)

	50, 100, 200
	60
	50
	G-FR2-A1-1
	EISREFSENS_50M + FR2_REFSENS

	50
	120
	50
	G-FR2-A1-2
	EISREFSENS_50M + FR2_REFSENS

	100, 200, 400
	120
	100
	G-FR2-A1-3
	EISREFSENS_50M + 3 + FR2_REFSENS 

	400, 800, 1600
	480
	400
	G-FR2-A1-6
	EISREFSENS_50M + 9 + FR2_REFSENS

	400, 800, 1600, 2000
	960
	400
	G-FR2-A1-7
	EISREFSENS_50M + 9 + FR2_REFSENS



· Option 2: TBA
· Recommended WF
· Option 1
	Company
	Comments

	Nokia
	Ok with option 1 with ‘9’ in square brackets pending finalization of new FRCs and simulation results.

	Ericsson
	We prefer option 1.

	Qualcomm
	Ok with option 1. 

	Huawei
	Same as Nokia.

	CATT
	We reached the same value with option 1 in our contribution and support Nokia’s comments that 9 can be in brackets for further check.

	ZTE
	For FR2-2 FRC based simulation, it could be done, however SNR might be still -1dB since it’s up to declaration. It’s not big issues. Here we are discussing the REFESNS range



Sub-topic 2-2 FRC
Background: Agreements in previous meeting
a. Existing G-FR2-A1-2 can be re-used for 100MHz/120kHz for ICS for 52.6-71GHz.
b. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth
c. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth.

Issue 2-2: FRC
· Proposals
· Option 1: Proposal 1: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized. (Nokia, R4-2200412)
Observation from CATT (R4-2200137): FRC and SNR value for each new FRC is to be confirmed once spectral utilization is agreed.

· Recommended WF
Moderator’s proposal: postpone further FRC discussion on EIS FRCs until SU is finalized.
	Company
	Comments

	Nokia
	Agree with moderator’s proposal.

	Ericsson
	Option 1: Sounds like a reasonable way forward.

	Qualcomm
	Ok with option 1. 

	Huawei
	Agree with moderator’s proposal.

	CATT
	Support the recommended WF.

	ZTE
	Support the recommended WF.



Sub-topic 2-3 ACS 
Background: agreements in previous meeting
· Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
· Add new rows for FR2-2 in relevant ACS tables.
Issue 2-3: ACS 
Background: 
· Proposals
· For ACS define interfering signal type as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs. (Ericsson, R4-2200844)
· Recommended WF
Moderator’s proposal: Confirm the PRB value once SU is agreed.

	Company
	Comments

	Nokia
	Agree with moderator’s proposal.

	Ericsson
	We are ok with given proposal and WF.

	Qualcomm 
	Ok with option 1. 

	Huawei
	Agree with moderator’s proposal.

	CATT
	Support the recommended WF.

	ZTE
	Support the recommended WF.


Sub-topic 2-4 In-band blocking 
Background: Agreements in previous meeting
· Use 100 MHz DFT-s-OFDM interferer, SU details FFS.
· Add new rows for FR2-2 in relevant IBB tables.

Issue 2-4: In-band blocking  
· Proposals
· Option 1: The in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range. (Nokia, R4-2200412, Ericsson R4-2200844, ZTE R4-2201457)
· Option 2: TBA
· Recommended WF
Option 1


	Company
	Comments

	Nokia
	Propose option 1.

	Ericsson
	We are ok with option 1.

	Qualcomm
	Ok with option 1. 

	CATT
	Support the recommended WF.

	ZTE
	Fine with recommended WF.



Sub-topic 2-5: spurious emissions step frequencies and ΔfOOB
Background: Agreements in previous meeting
· Use FR2 approach with necessary adaptations on step size for spurious emissions, i.e., align emission levels with TX requirements
· Use TRP as emissions metric
· Step size Fstep,x needs further discussion
· When fOBUE is determined align fOOB with fOBUE.
Issue 2-5: Spurious emissions steps and ΔfOOB
· Proposals
· Option 1: 3.5 GHz (Nokia, R4-2200412, CATT, R4-2200137, Huawei R4-2201822)
· Table 2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	Licensed band
	46
	61
	62.5
	74.5
	76
	91

	Unlicensed band
	18
	43
	53.5
	74.5
	85
	127



· Option 2: 3 GHz (Ericsson, R4-2200844)
· Table 2.4-2: Step frequencies for defining the spurious emission limits 
	Frequency range
(MHz)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	26500 to 29500
	n257
	18
	23.5
	25
	31
	32.5
	41.5

	24250 to 27500
	n258
	18
	21
	22.75
	29
	30.75
	40.5

	39500 to 43500
	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	37000 to 40000
	n260
	25
	34
	35.5
	41.5
	43
	52

	27500 to 28350
	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	47200 to 48200
	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	66000 to 71000
	n26x 
(licensed operation)
	46
	61
	63
	74
	76
	91

	57000 to 71000
	n263 
	18
	43
	54
	74
	84
	127




· Recommended WF
Discuss in Tx side, align decision for Rx following the agreement from previous meeting
	Company
	Comments

	Nokia
	Propose option 1, which is more aligned with ETSI EN 303 722 and 2 GHz maximum channel bandwidth compared to option 2.

	Ericsson
	Based on the fact that we prefer 3 GHz exclusion we prefer option 2.

	Qualcomm
	Ok with option 1. 

	Huawei
	Align with the Tx side. 

	CATT
	Option 1.



Sub-topic 2-6 Rx IMD
Background: Agreements in previous meeting:
· Use 100 MHz DFT-s-OFDM signal with [8] dB offset.
· SU agreement is needed before frequency offset and RB number details can be agreed.
Issue 2-6: Rx IMD
Background: 
· Proposals
· Option 1: The interferer levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range. (Nokia R4-2200412, Ericsson R4-2200844)

· Option 2: the legacy 8 dB offset of the RX IMD below the blocking level is considered as acceptable approach. (Huawei R4-2201822)
Moderator: option 2 is the same as option 1 with the assumption that in-band blocking level is 33 dB higher than OTA REFSENS level)

· Recommended WF
TBA
	Company
	Comments

	Nokia
	Propose option 1, this can be agreed with IBB together which means option 2 is the same.

	Ericsson
	We prefer option 1.

	Qualcomm 
	Ok with option 1.

	CATT
	Option 1.

	ZTE
	okay with option 1



Sub-topic 2-7 In-channel selectivity
Background: Agreements in previous meeting:
· Specify the BS ICS requirement as [10] dB for NR operation in 52.6 – 71 GHz range.
· For in-channel selectivity scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths.
Issue 2-7-1: In-channel selectivity levels
· Proposals
· Option 1: use the following equations to calculate wanted signal mean power and interfering signal mean power respectively for OTA in-channel selectivity requirement for FR2-2.					
EISREFSENS_wanted = EISREFSENS_50M +10*log10(Bwwanted/ BW50M)+( SNRwanted – SNR50M)+3							
EISREFSENS_interfer = EISREFSENS_50M +10*log10(Bwinterfer/ BW50M)+ ICS-0.9 (CATT R4-2200137)
· Option 2: Specify the BS ICS requirement as 10 dB for NR operation in 52.6 – 71 GHz range and calculate the wanted signal and interfering signal power levels from the OTA REFSENS level accordingly. (Nokia R4-2200412)
· Option 3: For in-channel selectivity define wanted signal power level and interfering signal power level as described in Table 2.6-1. (Ericsson, R4-2200844)
Table 2.6-1: Relation between wanted signal power and interfering signal power
	BS channel bandwidth
(MHz)
	Wanted signal power
(dBm)
	Interfering signal power
(dBm)

	50
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS

	100
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS

	400
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS



· Option 4: Reuse the FR2-1 approach with the 10 dB offset among the wanted and the interferer signals. (Huawei R4-2201822, ZTE R4-2201457)
							
· Recommended WF
· TBA

Issue 2-7-2: FRC for in-channel selectivity
· Proposals
· Option 1: define the G-FR2-A1-8 for 480kHz SCS, and G-FR2-A1-9 for 960kHz SCS for OTA in-channel selectivity requirement for FR2-2 (CATT R4-2200137)
· Option 2: TBA
· Recommended WF
· TBA

	Company
	Comments

	Nokia
	Issue 2-7-1: In-channel selectivity levels
Propose option 2; ok with equations in option 1; option 3 or 4 means 14dB ICS which simulation results in Nokia and ZTE papers show this is unnecessary stringent with IoT less than 10dB.
Issue 2-7-2: FRC for in-channel selectivity
Should be finalized after SU is finalized.

	Ericsson
	Issue 2-7-1: In-channel selectivity levels
Following the approach used for FR2 we suggest limits as described in table above. Scaling is required o capture larger CBW. 10 dB difference as before is assumed. We prefer option 3.
Issue 2-7-2: FRC for in-channel selectivity
We don’t really follow the reasoning for using IoT assumptions for FR2-2 resulting in Option 1. We prefer some more time to discuss the need for two new FRC dedicated for FR2-2.

	Nokia
	Response to Ericsson: Allowed receiver desensitization is 3dB for ICS requirements, so the ICS shall attenuate the interfering signal at least to the noise floor level of the BS, and thus IoT simulation results were used to decide the ICS requirements in the NR WI (e.g., at least 10dB ICS is required to attenuate the interfering signal to the noise floor level if the IoT is 10dB).

	Qualcomm
	Issue 2-7-1:  Ok with option 1 and ICS levels based on the methodology defined there. 
Issue 2-7-2: TBD. It is not clear how the proposed Reference measurement channel were derived.  

	Huawei
	Issue 2-7-1: In-channel selectivity levels
Option 3 and 4 seems to be the same. More analysis needed to compare with option 2.


	CATT
	Issue 2-7-1: In-channel selectivity levels
We may need to align the concept first. If the ICS is the same meaning as clarified in 38.817-02. With 14 dB ICS (38.817-02 concept), the power level difference is 10 dB. So we may prefer the relaxed one which is option 2 if simulation shows no problem to have more flexibility of the ADC capability.
Issue 2-7-2: FRC for in-channel selectivity
Option 1 means that only one FRC for one SCS is sufficient, and agree that SU should be decided first.

	ZTE
	Issue 2-7-1: In-channel selectivity levels
Option 3 and option 4 is the same, if necessary ,we could further discuss in 2nd round.
Issue 2-7-2: FRC for in-channel selectivity
This could be further discussed after SU is confirmed




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2200151
Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.1 – 10.5

	Nokia: For ΔfOOB, the frequency subrange should be indicated in Table 10.5.2.3-0.

	
	Ericsson: With the 3 GHz exclusion zone this CR looks good for us.

	
	CATT: Thanks for the comments. We can revise for Nokia’s comment. For the exclusion zone, Rx should be aligned with Tx, we can wait the decision.

	R4-2201823
Draft CR to TS 38.104: implementation of FR2-2 requirements: FRC annex

	Nokia: Format looks ok.

	
	ericsson: Do we really need the statement regarding applicability in the Annex. The applicability is handled per requirement.

	
	



 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: EIS
	Out of five companies all support option 1, with 3 of the 5 companies requesting 9 to be put to brackets
Tentative agreements:
· Option 1, with the addition of putting 9 to brackets for G-FR2-A1-6 and G-FR2-A1-7
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic#2-2: FRC
	For FRC the general consensus included both in the only proposal and moderators suggestion for WF is to postpone FRC discussion in EIS FRC until spectrum utilization is agreed.
Tentative agreements:
· postpone further FRC discussion on EIS FRCs until SU is finalized
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic#2-3: ACS
	For ACS 5 companies prefer to confirm the PRB value for ACS interferer signal after SU is agreed, one company is ready to agree 32 RB now.
Tentative agreements:
· Confirm ACS interferer PRB value once SU is agreed.
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic#2-4: In-band blocking
	For in-band blocking all commenting companies agree on option 1: in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range
Tentative agreements:
· in-band blocking level (33 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic#2-5: spurious emissions
	For spurious emissions 5 companies commented: 3 companies prefer 3.5 GHz deltafOOB, 1 company prefers 3 GHz, and 1 company wants to align with Tx side. Alignment with Tx was agreed already in previous meeting. 
Tentative agreements:
· 3.5 GHz deltafOOB
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR taking into account that the agreement is aligned with Tx side.

	Sub-topic#2-6: Rx IMD
	For Rx IMD all commenting companies agree to set interferer level 25 dB above OTA REFSENS
Tentative agreements:
· The interferer levels for general receiver intermodulation (25 dB higher than the OTA REFSENS level) of BS type 2-O should be used for NR operation in 52.6 – 71 GHz range.
Candidate options:
Recommendations for 2nd round:
Capture agreements in WF and/or draftCR.

	Sub-topic#2-7: In-channel selectivity
	For ICS opinions are still divided and there is no clear majority as companies do not even state preference for the proposal they submitted to the meeting. If input contributions are counted, then there is 3 vs. 2 majority to define 10 dB power difference. Further discussion in WF is needed. 
For FRC for ICS further discussion is needed especially when SU is agreed.
Tentative agreements:
· FRC for ICS to be confirmed when SU is known. 
Candidate options:
· 10 dB ICS requirement
· 10 dB power difference between signals (=~14 dB ICS requirement)
· Formulas from option 1 are used the calculate power difference once ICS requirement is agreed.
Recommendations for 2nd round:
Continue discussion in WF and capture agreements there.




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

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

	R4-2200151
	To be revised

	R4-2201823
	To be revised



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”.
To take place directly in WF and draftCR
Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on BS RF Tx requirements
	Nokia, Nokia Shanghai Bell
	

	WF on BS RF Rx requirements
	Ericsson
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200136
	Discussion on BS TX RF requirements for 52 6-71GHz
	CATT
	Noted
	

	R4-2200411
	Proposals on BS transmitter requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200414
	Draft CR to TR 38.104: Clauses 9.1 to 9.5
	Nokia, Nokia Shanghai Bell
	revised
	

	R4-2200843
	On BS RF transmitter requirements for the frequency range 52 to 71 GHz
	Ericsson
	Noted
	

	R4-2200845
	Draft CR to TS 38.104: Addition of requirements for NR extension up to 71 GHz in subclause 9.6 to 9.8
	Ericsson
	Revised
	

	R4-2201456
	Further discussion on BS Tx requirements for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2201821
	Discussion on the remaining BS RF requirements for FR2-2: Tx requirements
	Huawei
	Noted
	

	R4-2200137
	Discussion on BS RX RF requirements for 52 6-71GHz
	CATT
	Noted
	

	R4-2200151
	Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.1 – 10.5
	CATT
	revised
	

	R4-2200412
	Proposals on BS receiver requirements for extending current NR operation to 71 GHz
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2200844
	On BS RF receiver requirements for the frequency range 52 to 71 GHz
	Ericsson
	Noted
	

	R4-2201457
	Further discussion on BS Rx requirements for 52.6-71GHz
	ZTE Corporation
	Noted
	

	R4-2201822
	Discussion on the remaining BS RF requirements for FR2-2: Rx requirements
	Huawei
	Noted
	

	R4-2201823
	Draft CR to TS 38.104: implementation of FR2-2 requirements: FRC annex
	Huawei
	revised
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	



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

	Nokia
	Man Hung Ng
	man_hung.ng@nokia.com

	Ericsson
	Torbjörn Elfström
	torbjorn.elfstrom@ericsson.com

	Qualcomm
	Mustafa Emara
	memara@qti.qualcomm.com

	Huawei
	Michal Szydelko
	Michal.szydelko@huawei.com

	CATT
	Huiping Shan
	shanhuiping@catt.cn

	NEC
	Tetsu Ikeda
	tetsu.ikeda@nec.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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