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1. Introduction
In RAN4#100-e, a WF [1] on BS RF TX requirements for 52.6 – 71 GHz was approved. TAE, OBUE and ACLR, and 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:
	Continue discussion on TAE requirements in next meeting


The TAE is defined between the different reference symbols on different beams, For example, the two layer transmissions are configured at +45 polarized beam and -45 polarized beam, which are parallel beams instead of one beam. And the EIRP accuracy is defined for one beam. So EIRP accuracy can’t guarantee the TAE.
Observation 1: The EIRP accuracy can’t guarantee the TAE.
              [image: ] 
Figure 2-1: The impact of TAE on throughput for 960 kHz SCS
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.
From simulation result, the 20ns, 35ns and 65ns TAEs result in obvious performance degradation for DL two layers transmission for 960kHz SCS. So the existing FR2-1 TAE 65ns isn’t applicable for 52.6-71GHz.
Observation 2: Existing FR2-1 TAE 65ns isn’t applicable for 52.6-71GHz.

OBUE
As per the WF [1], the remaining issues concerning OBUE are shown as below:
	For OBUE, further discuss opportunities to re-use or adapt either ETSI BRAN or FR2-1 OBUE requirements to be used for FR2-2 in next 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 1: To specifyΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.

To compare OBUE differences among FR2-1 in TS38.104, ITU-R[2] and ETSI BRAN[3], the category A OBUE for FR2-1 with F/BW are summarized in Table 2-1, and the category B OBUE for FR2-1 with F/BW can be summarized to Table 2-2a, Table 2-2b.
Table 2-1: The category A OBUE for FR2-1 with F/BW
	Frequency offset of measurement filter -3B point,  f 
	F/BWcontiguous
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5  F/BWcontiguous < 0.6
	-5dBm
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.6  F/BWcontiguous < 0.5+ΔfOBUE /BWcontiguous
	-13dBm
	1 MHz



Table 2-2a: The category B OBUE for FR2-1 with F/BW, when BWcontiguous ≤ 500 MHz
	Frequency offset of measurement filter -3 dB point,  f 
	F/BWcontiguous
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5  F/BWcontiguous < 0.6
	-5dBm
	1 MHz

	0.1*BWcontiguous  f < fB
	0.6  F/BWcontiguous < 2
	-13dBm
	1 MHz

	fB  f < fmax	
	2  F/BWcontiguous < 0.5+ΔfOBUE /BWcontiguous 
	-15dBm
	1MHz


Table 2-2b: The category B OBUE for FR2-1 with F/BW, when BWcontiguous > 500 MHz

	Frequency offset of measurement filter -3 dB point,  f 
	F/BWcontiguous
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5  F/BWcontiguous < 0.6
	-5dBm
	1 MHz

	0.1*BWcontiguous  f < fB
	0.6  F/BWcontiguous < 1+ 500 MHz /BWcontiguous
	-13dBm
	1 MHz

	fB  f < fmax
	1+ 500 MHz /BWcontiguous  F/BWcontiguous <0.5+ΔfOBUE /BWcontiguous
	-15dBm
	1MHz
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Figure 2-2:  OBUE mask comparison between FR2 approach with proposed ΔfOBUE = 3500 MHz,
ITU-R and ETSI BRAN
The category A OBUE with proposedΔfOBUE = 3500 MHz, the category B OBUE for 52.6GHz with proposed ΔfOBUE = 3500 MHz, the ITU-R recommended mask for single carrier case, the ETSI BRAN transmit emission mask for c1 and c3, and the ETSI BRAN transmit emission mask for c2 are shown in Figure 2-2. From figure 2-2, the followings are observed,
1) OBUE mask of ITU-R is similar with ETSI BRAN transmit emission mask for c1 and c3. The minor difference is between F/BW=0.44 and F/BW=0.56.. 
2) When F/BW >0.56, For ITU-R, the max F/BW for ITU-R is 2.5, the mask emission at 2.5 F/BW is -30dBr. The acquired ACLR for 70GHz for co-exist in TR 38.803 is 23.5dB, so, in-band zone, the -30dBr is unnecessary. The ITU-R OBUE mask is unnecessary.
3) When F/BW<0.56, the mask using FR2 approach is between ITU-R mask and ETSI BRAN mask for c2. So the FR2 approach when F/BW<0.56 is more reasonable.
4) When F/BW >0.56, FR2 approach (category B), the max F/BW for is 2.25, the mask emission at 2.25 F/BW is -15dBr. For ETSI BRAN for c2, the max F/BW is 2.5, the mask emission at 2.5F/BW is -22dBr.  So OBUE mask of the ETSI BRAN for c2 is 7dB stringent than OBUE mask of FR2 approach (category B), which means BS products need more linearization. This increases difficulty of BS products implementation. 
From the above analysis, the OBUE mask of FR2 approach is relax than that of ITU-R and ETSI BRAN, to reduce difficulty of BS products implementation, we think OBUE mask for 52.6-71GHz doesn’t need to be tightened.  Therefore, we propose that the FR2 approach (category B) can be reused for FR2-2.

Proposal 2: Re-use the FR2-1 OBUE requirement with ΔfOBUE = 3500 MHz for 52.6- 71 GHz.

Spurious emissions
As per the WF [1], the remaining issues concerning spurious emissions are shown as below:
	Continue discussion and down-selection of the following options in next meeting.
Option 1: Use FR2 approach with necessary adaptations on step size for spurious emissions.
Option 2: Use ETSI EN 303 722 and/or 303 753 for spurious emissions.
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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

	nyyy (unlic)
	18
	43
	53.5
	57
	71
	3.5
	14
	74.5
	85
	127



For option 2, the spurious emission defined in section 4.2.3.2 of ETSI EN 303 722 are shown as the below:
	[bookmark: _Toc535304694][bookmark: _Toc535305701][bookmark: _Toc535305817][bookmark: _Toc63726224][bookmark: _Toc75130687]4.2.3.2	Limit
The level of unwanted emissions in the spurious domain shall be less than or equal to the limits given in table 4,where the lower boundary between the spurious domain and the out-of-band domain shall be at a frequency FL:
FL = min (57 GHz; fC - min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz))
where fC is the nominal centre frequency of the transmission.
The upper boundary between the spurious domain and the out-of-band domain shall be at a frequency FH:
FH = max (71 GHz; fC + min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz
Table 4: Transmitter unwanted emissions in the spurious domain
	Frequency range
	Emission Limit
ERP (≤ 1 GHz)
EIRP (> 1 GHz)
	Measurement Bandwidth

	30 MHz to 47 MHz
	-36 dBm
	100 kHz

	47 MHz to 74 MHz
	-54 dBm
	100 kHz

	74 MHz to 87,5 MHz
	-36 dBm
	100 kHz

	87,5 MHz to 118 MHz
	-54 dBm
	100 kHz

	118 MHz to 174 MHz
	-36 dBm
	100 kHz

	174 MHz to 230 MHz
	-54 dBm
	100 kHz

	230 MHz to 470 MHz
	-36 dBm
	100 kHz

	470 MHz to 694 MHz
	-54 dBm
	100 kHz

	694 MHz to 1 GHz
	-36 dBm
	100 kHz

	1 GHz to FL GHz
	-30 dBm
	1 MHz

	FH GHz to 142 GHz
	-30 dBm
	1 MHz


[bookmark: _Hlk68991258]Note: See ERC REC 74-01 [i.7].



Comparing the spurious emission mask of FR2 approach and ETSI EN 303 722, the metric of emission limit for frequency >1GHz in ETSI EN 303 722 is EIRP instead of TRP used in FR2 approach in TS 38.104, the -30dBM/1MHz EIRP is more stringent than -30dBm/1MHz(-20dBm/10MHz) TRP. So the spurious emission limit of FR2-1 requirement is relax than that of ETSI EN 303 722, considering large path loss for 52.6GHz, the spurious emission limit doesn’t need to be tightened. So FR2 approach with necessary adaptations on step size for spurious emissions can be re-used for 52.6-71GHz, we propose option1. And the step frequencies for spurious emissions are shown in table 2-3.
Proposal 3: Use FR2 approach with necessary adaptations on step size for spurious emissions (option 1)

3. Conclusion
This contribution provides analysis on BS TX RF requirements for 52.6-71GHz. The following proposals and observations are concluded as follows:
Observation 1: The EIRP accuracy can’t guarantee the TAE.
Observation 2: Existing FR2-1 TAE 65ns isn’t applicable for 52.6-71GHz.
Proposal 1: To specifyΔfOBUE = 3500 MHz for FDL,high – FDL,low > 4000 MHz for 52.6-71GHz.
Proposal 2: Re-use the FR2-1 OBUE requirement with ΔfOBUE = 3500 MHz for 52.6- 71 GHz.
Proposal 3: Use FR2 approach with necessary adaptations on step size for spurious emissions (option 1)
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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
	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



image2.png
dBr

-10

-15

Category A OBUE with AfoBuE = 3500MHz

Category B OBUE with AfoBuE = 3500MHz

—ITU-R recommended mask for single carrier case
—ETSI BRAN Transmit emission mask for c1 and c3
——ETSI BRAN Transmit emission mask for c2

-1 0 1 2 3
F/BW




image3.png
Transmitted BS
Carrier Necessary

H | -5 dBin/10MHz === -5 dBm/10 MHz. H H
H e ——————— : :
i-ﬂldErmmMHx' | A0 aBmomna

SRR L,

{
{
;

15 chL!EI:N_z_ IS dBmI1ll MHz
-20 dBm/10 MHz -20 dBm/10 MHz

18 GHz

! Fe |

OB domain emission limits — 5
(as in ITU-R SM.1539) H

Ws





image1.png
Throught/Maximum throughput

20
SNR(dB)




