	
[bookmark: OLE_LINK144][bookmark: OLE_LINK145]3GPP TSG-RAN WG4 Meeting #101-bis-e                                                                                 R4-2200136
Electronic Meeting, January 17 - 25, 2022

Source: 	CATT
Title: 	Discussion on the BS TX RF requirements for 52.6-71GHz
Agenda item:	6.16.4.1
Document for:	Approval
1. Introduction
In RAN4#101-e, a WF [1] on BS RF TX requirements for 52.6 – 71 GHz was approved. TAE, ΔfOBUE, and step frequencies for spurious emissions need to be further discussed
In this contribution, we provide our views on the remaining issues in the WF.
2. Discussion
TAE
As per the WF [1], the remaining issues concerning TAE are shown as below:
	For MIMO case: “Scale the value under 120kHz for larger SCS cases” as starting point.
For CA cases: FFS.
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Figure 2-1: The impact of TAE on throughput for 480kHz SCS(left) and 960 kHz SCS(right),
The simulation results with different TAEs for two layers transmission without HARQ are shown in Figure 2-1.  And the link level simulation assumptions for TAE are shown in Table A5-1 in annex. From Figure 2-1, it is observed that,
· For 10ns TAE for 960kHz SCS, the throughput can reach 70% of maximum throughput.
· For 20ns, 35ns and 65ns TAE for 960kHz SCS, the throughput is difficult to reach 70% of maximum throughput. Especially for 35ns and 65ns TAE, throughput @ 35dB SNR is close to 0.
· For 10ns, 35ns, and 65ns TAE for 480kHz SCS, the throughput can reach 70% of maximum throughput. For 70% metric, the SNR of 65ns is about 5dB higher than that of 0ns, and the SNR of 35ns is about 2.5dB higher than that of 0ns.
From the above simulation results, the 20ns, 35ns and 65ns TAEs cause obvious performance degradation for DL two layers transmission for 960kHz SCS. And 35ns and 65ns TAE cause slightly performance degradation for DL two layers transmission for 480kHz SCS compared to 960kHz.
Proposal 1: For MIMO TAE，to specify [10ns] for 906kHz SCS TAE and a value in range of [10ns-35ns] for 480kHz SCS TAE. 
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OBUE
As per the WF [1], the remaining issues concerning OBUE are shown as below:
	[Re-use FR2-1 OBUE], deltafOBUE needs more discussion but tentatively in range [3 – 4 GHz]
Make decision on deltafOBUE on Jan 2022 RAN4 meeting. 



In ETSI EN 302 567 V2.2.0[4] and Draft ETSI EN 303 722 V0.0.11 (2021-06)[5], the boundary between the spurious domain and the out-of-band domain for 60GHz is defined as min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz), so the ΔfOBUE for 52.6GHz can be defined as 1.5*BWcontiguous + 500 MHz = 3500MHz. Therefore, we propose to specify ΔfOBUE = 3500 MHz.
Proposal 2: To specifyΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.

Spurious emissions
As per the WF [1], the remaining issues concerning spurious emissions are shown as below:
	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.
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                      Figure 2-3: FR2 approach spurious emission mask for frequency >=18GHz[6].
For option 1, the FR2 approach for frequency >=18GHz is referenced to Figure 7 in ERC Recommendation 74-01[6], the spurious emission mask is shown in Figure 2-3. 
According to Table 9 and Figure 7 in Annex 2 of ERC Recommendation 74-01, the step frequencies can be calculated by the following equation.
WB = FDL,high-FDL,low
Fstep,1 = max(18, FDL,low-max(10,4*WB))
Fstep,2 = FDL,low-max(2,WB)
Fstep,3 = FDL,low-ΔfOBUE
Fstep,4 =FDL,high+ΔfOBUE
Fstep,5 =FDL,high+max(2,WB)
Fstep,6 =FDL,high+max(10,4*WB)
Using above equations for step frequencies, the step frequencies for 66-71GHz, and 57-71GHz with proposedΔfOBUE = 3500 MHz are show in Table 2-3.

Table 2-3: Step frequencies for 66-71GHz, and 57-71GHz with proposedΔfOBUE = 3500 MHz
	Operating band
	Fstep,1
	Fstep,2
	Fstep,3
	FDL,low
	FDL,high
	fOBUE
	WB
	Fstep,4
	Fstep,5
	Fstep,6

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

	n257
	18
	23.5
	25
	26.5
	29.5
	1.5
	3
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	24.25
	27.5
	1.5
	3.25
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	39.5
	43.5
	1.5
	4
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	37
	40
	1.5
	3
	41.5
	43
	52

	n261
	18
	25.5
	26
	27.5
	28.35
	1.5
	0.85
	29.85
	30.35
	38.35

	nxxx (lic)
	46
	61
	62.5
	66
	71
	3.5
	5
	74.5
	76
	91

	n263
	18
	43
	53.5
	57
	71
	3.5
	14
	74.5
	85
	127



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



3. Conclusion
This contribution provides analysis on BS TX RF requirements for 52.6-71GHz. The following proposals and observations are concluded as follows:
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
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5. Annex
The link level simulation assumptions for TAE are shown in Table A5-1.
Table A5-1 link level simulation assumptions
	Parameter
	Value 

	Carrier frequency
	60GHz

	CBW
	400MHz 

	SCS
	480kHz, 960kHz

	Allocated RBs
	Full allocation

	Propagation
	TDL-A  10ns delay spread, Maximum Doppler frequency: 5Hz

	MCS
	MCS 16 in 64QAM table of TS 38.214 

	Pre-coding
	Fixed PMI

	Symbol type 
	CP-OFDM 

	HARQ 
	NO

	RANK
	2

	BS antenna configuration
	2

	UE antenna configuration
	2

	Antenna correlation (Tx and Rx)
	Low correlation

	Channel estimation 
	Practical 

	Receiver type
	MMSE

	PDSCH configuration
	Type A mapping, Start symbol 0, Duration 14 (for D slots) 

	DMRS configuration
	Type 1, Single symbol, 1 additional DMRS

	PTRS configuration 
	NO

	PN model
	NO

	PN compensation
	NO
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