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1. Introduction
RAN plenary #87e-meeting set a new SI to focus on the 6425-7025MHz, 7025-7125MHz and 10-10.5GHz IMT parameter study. Last meeting, ACLR and ACS requirements have been approved based on alignment simulation results. In this contribution, we propose the candidate values for fOBUE and OBUE mask of BS applicable for 6425-7125MHz
2. Discussion
OBUE mask and fOBUE are the remaining Tx requirements required by ITU WP 5D for its compatibility simulation. Both are based on ACLR requirement, which has been approved in last meeting in [1]. ACLR of BS for 6425-7125MHz equals to 38dB, 7dB relax compared to FR1 BS requirements considering larger width of DL operating band and expected larger bandwidth. 
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[bookmark: _Ref14354257]Figure 1: Principle for OBUE limits used for NR BS
The principle for OBUE limits used for FR1 and FR2 NR BS is shown above, which could be reused for the definition of unwanted emissions mask in 7 - 24 GHz with band-centric assumption as stated in [2]. 
As approved in [1], the shape of OBUE mask for 6425-7125MHz operating band in the out-of-band domain (close to the carrier) will be similar as defined for FR1 BS assuming two steps in OBUE mask and one “extended” part of OBUE mask. It is also approved to reuse the basic limits for bands above 1 GHz in clauses 6.6.4.2 and 9.7.4.2 of TS 38.104. However, it is noted that the basic limit of the first step is monotone decreasing, the minimum value of which should be equal to the basic limits of the second step in OBUE mask. 
Observation 1: the minimum value of basic limit in the monotone decreasing first step should be modified to equal to the value in second step in OBUE mask. 
Presently, the remaining issue is to specify frequency offset step size in the range of [5..50] MHz for 6.425-7.125 GHz and 10.0-10.5 GHz. Since there is no explicit regulation of mobile services in the bands, following aspects should be taken into account:
-	ACLR values
-	Output power 
-	Frequency ranges
-	Transmission bandwidth
When we considering the aspect of ACLR values, the common principle is that for both BS and UE, ACLR calculated by integration of OBUE mask is smaller than the required 45dB/30dB ACLR requirement. This is reasonable because ACLR requirement is designed to limit the integral adjacent-channel transmission while OBUE mask is designed to constrain spectral distribution outside the carrier. The similar principle could still apply for 6425-7125MHz. As we can see from the following table, both the stop points of frequency offset in OBUE mask and fOBUE could contribute to the final calculated ACLR value. As ACLR requirement for 6425-7125MHz is relaxed to 38dB, all these parameters should be modified.
Table 1: calculated ACLR with current frequency offset and fOBUE assumption
	BW
/MHz
	First stop of frequency offset in OBUE mask
	second stop of frequency offset in OBUE mask
	fOBUE
	Calculated ACLR

	20
	5 MHz
	10 MHz
	40 MHz
	37 dB

	100
	5 MHz
	10 MHz
	40 MHz
	41 dB
Higher than 38dB


Proposal 1: As ACLR requirement for 6425-7125MHz is relaxed to 38dB, both the stop points of frequency offset in OBUE mask and fOBUE should be modified to higher value.
This will result in a little modification of the basic limit of the first step in OBUE mask when the stop point of frequency offset is changed.
Proposal 2: For wide area BS, the basic limit of first step in OBUE mask should be changed from
  to , 
where the  equals to the first stop point of frequency offset of the measurement filter 3dB point.
When we consider the aspect of frequency range and transmission bandwidth, 6425-7125MHz holds larger 700MHz-width DL operating band and the expected channel BW is also larger to contribute larger throughout compared to current defined FR1 operating bands. For FR2, the stop points are dependent on the channel BW, i.e. 0.1*BW and the relative basic limit is much relax compared to FR1 as the width of operating bands is much larger. Among current five operating bands, four are larger than/equal to 3GHz and one is equal to 850MHz. Compared to FR2, the characteristics of 6425-7125MHz is much more similar to FR1 in terms of width of operating bands and BW. 
Observation 2: the characteristics of 6425-7125MHz is much more similar to FR1 although larger fundamental channel bandwidth is expected with 700MHz-width operating bands.
Based on above analysis, following assumption is listed in table 2 for calculation of ACLR. For the first stop point of frequency offset in OBUE mask, 5 MHz, 10 MHz, 20 MHz, 40 MHz and 50MHz are considered as referred from FR2 and approved in [1]. For the second point, 50MHz and 100MHz are assumed. Considering fOBUE should be larger than or equal to the second point of frequency offset in OBUE mask, 80MHz and 100MHz are analysed assuming 40MHz/50MHz fundamental bandwidth, which is reasonable in future network. 
Table 2: calculated ACLR with new frequency offset and fOBUE assumption
	BW
/MHz
	First stop in OBUE mask
/MHz
	second stop in OBUE mask
/MHz
	fOBUE
/MHz
	Calculated ACLR
By rounding off
/dB
	Specified ACLR requirement
/dB

	50
	5
	10
	40
	38
	38

	50
	10
	50
	80
	36
	38

	50
	10
	50
	100
	36
	38

	50
	20
	50
	80
	35
	38

	50
	20
	50
	100
	35
	38

	50
	40
	50
	100
	34
	38

	100
	50
	80
	100
	35
	38

	100
	50
	100
	100
	35
	38



Table 2 shows that all the assumptions could meet ACLR requirements. As analyzed before, the characteristics of 6425-7125MHz is much similar as FR1 not FR2, we propose the following proposal:
Proposal 3: It is suggested to define OBUE mask for 6425-7125MHz of wide area/medium range category B(option 1) with following parameters:
· The first stop point of frequency offset equals to 10MHz;
· The second stop point of frequency offset equals to 50MHz;
Referring to ITU SM.329, legacy fOBUE equals to 200% of necessary bandwidth which is 5MHz for E-UTRAN/ NR band with less than 100MHz frequency range and 20MHz for FR1 NR new bands with larger than 100MHz frequency range. For 6425-7125MHz, although the bandwidth hasn’t been specified, larger bandwidth is expected. As analysed in table 2, 80/100MHz both could meet ACLR requirements.
Proposal 4: fOBUE for 6425-7125MHz is suggested as [80-100]MHz.
3. Conclusions
In this contribution, OBUE mask and fOBUE for 6425-1725MHz BS are discussed with following observations and proposals:
Observation 1: the minimum value of basic limit in the monotone decreasing first step should be modified to equal to the value in the second step in OBUE mask. 
Proposal 1: As ACLR requirement for 6425-7125MHz is relaxed to 38dB, both the stop points of frequency offset in OBUE mask and fOBUE should be modified to higher value.
Proposal 2: For wide area BS, the basic limit of first step in OBUE mask should be changed from
  to , 
where the  equals to the first stop point of frequency offset of the measurement filter 3dB point.
Observation 2: the characteristics of 6425-7125MHz is much more similar to FR1 although larger fundamental channel bandwidth is expected with 700MHz-width operating bands.
Proposal 3: It is suggested to define OBUE mask for 6425-7125MHz of wide area category B with following parameters:
· The first stop point of frequency offset equals to 10MHz;
· The second stop point of frequency offset equals to 50MHz;
Wide Area BS operating band unwanted emission limits 
(6425-7125MHz NR bands) for Category B
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
	Measurement bandwidth

	0 MHz  f < 10 MHz
	0.05 MHz  f_offset < 10.05 MHz
	
	100 kHz 

	10 MHz  f <
min(50 MHz, fmax)
	10.05 MHz  f_offset <
min(50.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	50 MHz  f  fmax
	50.5 MHz  f_offset < f_offsetmax 
	-15 dBm 
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits 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. Exception is Df ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 50 MHz.



Proposal 4: fOBUE for 6425-7125MHz is suggested as [80-100] MHz.
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