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1 Introduction
In last RAN#103 meeting, a new SI ([1]) was agreed triggered by an ITU-R WP5D LS ([2]) to study the IMT parameters  for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz. RAN4 had some initial discussion in last RAN4#110bis meeting and agreed on a WF ([9]).
Based on this WF, this contribution is further discussing the IMT parameters to be shared with ITU-R, focusing on the 7125 to 8400 MHz frequency range.
2 Discussion
Proposed approaches
[bookmark: _Ref165547001]Reply to ITU-R LS
According to the proposed Work Plan ([11]) RAN4 should reply to ITU-R with the 7125-8400 MHz parameters by next RAN4#112 meeting in August. 
Considering this short time frame, it might be difficult to reach any agreement on new RF parameters as they might require further alignment between companies. Nevertheless, it would be relevant to capture the possible options (e.g. wider channel bandwidth) in the TR and further study them when the corresponding band will be specified. 
Proposal1: To avoid any delay, RAN4 should reply to WP5D LS with already agreed parameters. RAN4 should capture in the TR the possible options (e.g. wider channel bandwidth) to be further studied when specifying the band. 
[bookmark: _Ref165552024]Parameters choice
When RAN4 introduced the band n104, for some of the UE RF requirements, RAN4 decided to reuse the FR1 limits (e.g. ACLR and ACS) instead of reusing the conclusions of the coexistence study ([6]) with slightly more relaxed limits. The intention of some UE manufacturers was to keep all requirements aligned in FR1 bands.
The coexistence with the incumbent services may face some challenges in the 7125-8400 MHz frequency range. For example, in USA, there are a variety of mission-critical federal operations in this band, including fixed, fixed satellite, mobile, mobile satellite and space research.
Based on this observation and to avoid ITU specifying very stringent requirements, we would then propose to reuse the band n104 limits for both BS and UE, not considering any relaxation from those. The requirements for the 7125-8400 MHz frequency range would then be consistent with the band n104 ones.
Proposal2: As a general principle, to facilitate coexistence with adjacent services, reply to WP5D LS with n104 requirements, not considering any relaxation.
Common parameters for 7125-8400 MHz 
Duplex method
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
As commented in RAN4#110bis meeting, SBFD is being specified in RAN4 and agreements are not yet settled on the related requirements. If 3GPP mentions that SBFD is supporting in 7125-8400 MHz frequency range, this would most likely create some confusion in ITU-R WP5D. 3GPP will not be able to refer to any parameters for SBFD in its response and WP5D would not know how to handle this mode of operation. 
To avoid any such confusing situation in WP5D, we would propose to not mention SBFD in the LS Reply to ITU-R but capture in TR 38.922 that SBFD operation might be considered in this frequency range.
Channel bandwidth and transmit bandwidth configuration
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
As mentioned previously in 2.1.1, considering the short timeframe, our proposal would be to reply with a channel bandwidth which is already specified for NR, avoiding any precipitate conclusion on which maximum channel bandwidth should be considered and its corresponding transmission bandwidth configuration. 
But we also propose to capture in the TR that 200 MHz and even 400 MHz channel bandwidth should be further studied when specifying the corresponding band.
SINR operating range
Like the 3GPP response for the 6425-7125 MHz and 10.0-10.5 GHz frequency ranges, we propose to reply with the same information as captured in [6].
Deployment scenarios
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
Comparing the path loss for 7125 MHz with the one for 8400 MHz, the difference is ~1.4 dB (20 Log (8400/7125)). This difference is largely compensated by our proposed antenna parameters in 2.6 considering 3x1 sub arrays.
We ran some simulations based on the 6425-7125 MHz study’s assumptions and using our proposed antenna parameters for 7125-8400MHz (see sub-clause 2.6) to check there is no coverage issue. The following Figure 1 shows the UL SINR cdf and Max UE Tx power cdf. We ran also simulation assuming no indoor UE while the 6425-7125 MHz study was assuming 20% of UEs to be indoor. As expected, the outcomes are even better, as shown in Figure 2. 

[bookmark: _Ref166183696]Figure 1: UL SINR cdf and UE Max Tx power cdf - 20% UE indoor


[bookmark: _Ref166183719]Figure 2: UL SINR cdf and UE Max Tx power cdf - No UE indoor

Moreover, the previous study on IMT parameters was covering the 10.0-10.5 GHz frequency range. This study concluded on the feasibility of urban macro scenario. Also, due to the lack of time, RAN4 agreed ([10]) to prioritize simulations for urban macro scenario instead of suburban macro but still RAN4 provided antenna parameters for the macro suburban scenario, meaning that those scenarios could also be considered for 7125-8400 MHz frequency range.
Proposal3: As done for the 10.0-10.5 GHz study, confirm urban macro and sub-urban macro scenarios should be considered for the 7125-8400 MHz frequency range.
BS parameters for 7125-8400 MHz 
ΔfOBUE and ΔfOOB
ΔfOBUE and ΔfOOB have already been increased to 100 MHz for band n104, considering filtering challenges for those frequencies. 
As previously discussed in 2.1.2, we should not further relax parameters shared with ITU-R, this would make coexistence with existing services more challenging, possibly ending up with stringent requirements imposed by WP5D.
Our proposal is then to consider 100 MHz for both ΔfOBUE and ΔfOOB, as specified for band n104.
Noise figure
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
Both options are equivalent, the band n104 was specified considering 6dB noise figure for WA BS, 11dB for MR and 14 dB for LA which is 1 dB additional to BS noise figure for lower frequencies. 
Sensitivity
This parameter is not an essential parameter for ITU coexistence study. In the previous LS sent for 6425-7125 GHz and 10.0-10.5 GHz, RAN4 mentioned that sensitivity was “to be specified”. 
Pending on the agreement on BS noise figure (same as band n104), we should expect that the BS sensitivity for 7125-8400 GHz should then be the same as for band n104.
Nevertheless, to avoid any lengthy discussion on this topic (especially on the UE sensitivity), we still propose to reply that sensitivity is “to be specified” but we could capture in the TR that the limits would be like the band n104 ones. 
UE parameters for 7125-8400 MHz 
ACLR
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
The study on 6425-7125 GHz ([6]) concluded that UE ACLR value could be relaxed to 26dB. Nevertheless, to align with all FR1 bands, RAN4 finally decided to specify a value of 30 dB for n104 ACLR, no company had concern on feasibility.
As BS ACS value is equal to 42 dB, UE ACLR value has a major impact on the ACIR value used for coexistence study. Based on this observation, to ease coexistence study, we then propose to consider 30 dBc for ACLR UE, which is consistent with band n104.
Maximum output power
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
Considering 20dBm UE output power (option 2) would not be realistic for urban macro scenario. It could be considered for indoor scenario so this could be captured in the TR 38.922, but not in the LS reply to ITU-R WP5D.
If 29 dBm (option 4) could be considered in the future for that frequency range, it would require some further study, running simulations to determine the corresponding needed ACLR. We propose to capture this option in the TR but, as we do not have any requirements for PC 1.5 in a similar frequency range, we would suggest to not mention this power class in the LS reply.
From coexistence study’s point of view, simulating with PC2 UE or PC3 UE is rather equivalent: the UE ACLR has been specified accordingly based on the same criteria (5% throughput lost threshold), checking also there is no impact on BS blocking. 
If we report both PC2 and PC3 (option 3) to ITU-R WP5D, they will most likely consider the higher power class (PC2) to run their sharing studies. 
To simplify the sharing studies work, we propose to report only PC3 UE only and in the LS reply to WP5D and capture in the TR 38.922 that PC2 and possibly PC1.5 would be considered for that frequency range.
Noise figure
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
Option 3 would be consistent with both option 1 and option 3. Nevertheless, it would be preferrable to indicate a single value to WP5D instead of a range (they would anyway pick most likely the highest value in their assumptions).
Considering RAN4 agreed on a 12 dB UE noise figure for band n104, we would propose to reply to ITU-R LS with that value for 7125-8400 MHz frequency range.  
Sensitivity
Aligning with our proposal for BS sensitivity, to avoid lengthy discussion on this topic, we propose to reply that sensitivity is “to be specified” but we could capture in the TR that the limits would be the same as those for band n104. 
ACS
The RAN4#110b Way Forward ([9]) has captured the following agreement: 
[image: ]
According to the upper 6GHz study ([6]), the UE ACS could have a 32 dB value in the upper 6GHz frequency range. Nevertheless, RAN4 agreed to align the band n104 ACS with the value from any other FR1 band. 
Considering BS ACLR would be equal to 38 dB, the UE ACS is influencing the most the ACIR value used for coexistence. Based on this observation, to ease coexistence with adjacent services, we propose to reply to ITU-R WP5D that UE ACS should be equal to 33 dB.


IMT parameters 
Proposal4: Agree with the following Table 1 summarizing our proposals for IMT parameters in the 7125-8400 MHz frequency range, highlighting what should be reply in ITU-R WP5D LS and what should be captured in TR 38.922.
[bookmark: _Ref163036726]Table 1: IMT parameters for the 7125-8400 MHz frequency range
	No.
	Parameter
	Base station 
(AAS)
	Mobile station

	
	
	LS reply to WP5D
	TR 38.922
	LS reply to WP5D
	TR 38.922

	1
	Duplex Method
	TDD
	TDD and SBFD
	TDD
	TDD and SBFD

	2
	Channel bandwidth (MHz)
	100 MHz (typical)
	Wider channel BW (e.g. 200 and 400) would be considered
	100 MHz (typical)
	Wider channel BW (e.g. 200 and 400) would be considered

	3
	Signal bandwidth (MHz)
	To be specified. 
Will be derived from 
Channel Bandwidth, see TS 38.104, § 5.3.2.
	To be specified. 
Will be derived from Channel Bandwidth, 
see TS 38.101-1, § 5.3.2.

	4
	Transmitter characteristics
	

	4.1
	Power dynamic range (dB)
	0 dB
	56 dB

	4.2
	Spectral mask (dB)
	Category A: 
See table 3B (Wide Area BS) 
(ΔfOBUE = 100 MHz)
Category B: 
See table 3C (Wide Area BS) 
(ΔfOBUE = 100 MHz)
	
See TS 38.101-1, § 6.5.2.2, Table 6.5.2.2-1.

	4.3
	ACLR (dB)
	38 dB
	30 dB

	4.4
	Spurious emissions /out of band emissions
	Category A: 
See TS 38.104, § 6.6.5, Table 6.6.5.2.1-1.
Category B: 
See TS 38.104, § 6.6.5, Table 6.6.5.2.1-2.
	See TS 38.101-1, § 6.5.3.

	4.5
	Maximum output power (dBm)
	Defined by the conducted power per antenna element, see entry 1.9 in Table 4 for typical values.
	23 dBm
	23, 26 and 29 dBm should be considered

	
5
	Receiver characteristics
	

	5.1
	Noise figure (dB)
	6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
For BS class definitions, see TS 38.104, § 4.4
	12 dB

	5.2
	Sensitivity (dBm)
	To be specified
	Like band n104
	To be specified
	Like band n104

	5.3
	Blocking response
	In-band blocking level: 
-43 dBm (Wide Area BS)
-38 dBm (Medium Range BS)
-35 dBm (Local Area BS)
Interferer type: 20 MHz DFT-S-OFDM NR signal, 15 kHz SCS, 100 RB.

Out-of-band blocking level:
-15 dBm, Interferer type: CW 
ΔfOOB = 100 MHz
	See TS 38.101-1, §7.6, Tables 7.6.2-4 and 7.6.3-4  


	5.4
	ACS
	42 dB
	33 dB

	5.5
	SINR operating range (dB)
	
	
	
	



TABLE 3B
AAS BS Spectral mask (Operating band unwanted emissions limits) (Category A)
	Frequency offset of measurement filter ‑3dB point from the carrier frequency, Δf
	Basic limits
	Measurement Bandwidth

	0 MHz £ Df < 50MHz
	
	100 kHz

	50 MHz £ Df < min(100 MHz, Dfmax)
	-14 dBm
	100 kHz

	100 MHz £ Df £ Dfmax
	-13 dBm
	1 MHz

	[bookmark: _Hlk497218410][bookmark: _Hlk497218367][bookmark: _Hlk497218384]NOTE: Dfmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter, where f_offsetmax is the offset to the frequency ΔfOBUE = 100 MHz outside the downlink operating band.


TABLE 3C
AAS BS Spectral mask (Operating band unwanted emissions limits) (Category B)
	Frequency offset of measurement filter ‑3dB point from the carrier frequency, Δf
	Basic limits
	Measurement Bandwidth

	0 MHz £ Df < 50MHz
	
	100 kHz

	50 MHz £ Df < min(100 MHz, Dfmax)
	-14 dBm
	100 kHz

	100 MHz £ Df £ Dfmax
	-15 dBm
	1 MHz

	NOTE: Dfmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter, where f_offsetmax is the offset to the frequency ΔfOBUE = 100 MHz outside the downlink operating band.





[bookmark: _Ref165555318]Antenna parameters
To achieve a reasonable network coverage, compromising with an acceptable antenna size, we would propose the following antenna parameters (Table 2) for the 7125-8400 MHz frequency range. A larger antenna would be needed to maintain a cell grid like 3.5 GHz one.
Proposal5: Consider the following antenna parameters (Table 2) when answering ITU LS on IMT parameters for the 7125 to 8400 MHz frequency range.
[bookmark: _Ref163044428]Table 2: Antenna parameters for the 7125-8400 MHz frequency range
	
	
	Rural macro
	Suburban macro
	Urban macro
	Urban small cell (outdoor)/Micro cell 
	Indoor
(To be further discussed)

	1
	

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain (dBi) 
	NA
	6.4
	6.4
	6.4
	

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	NA
	90º for H
65º for V
	90º for H
65º for V
	90º for H
65º for V
	

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	NA
	30 for both H/V
	30 for both H/V
	30 for both H/V
	

	1.5
	Antenna polarization 
	NA
	Linear ±45º
	Linear ±45º
	Linear ±45º
	

	1.6
	Antenna array configuration (Row × Column) 
	NA
	8 x 16 elements
	8 x 16 elements
	8 × 8 elements
	

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv 

	NA
	0.5 of wavelength
for H, 
2.1 of wavelength for V
	0.5 of wavelength
for H,
 2.1 of wavelength for V
	0.5 of wavelength
for H, 
0.7 of wavelength for V
	

	1.7a
	Number of element rows in sub-array, Msub
	NA
	3
	3
	3
	

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	NA
	0.7l m
	0.7l m
	0.7l m
	

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees)
	NA
	3
	3
	0
	

	1.8
	Array Ohmic loss (dB) 
	NA
	2
	2
	2
	

	1.9
	Conducted power per antenna element/sub-array (before Ohmic loss) (dBm) 
	NA
	22
	22
	16
	

	1.10
	Base station horizontal coverage range (degrees)
	NA
	±60
	±60
	±60
	

	1.11
	Base station vertical coverage range (degrees) 
	NA
	90-100
	90-100
	90-100
	

	1.12
	Mechanical downtilt (degrees) 
	NA
	6
	6
	6
	

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm)
	NA
	78.3
	78.3
	66.2
	




2. Conclusion
In this contribution, we discussed the ITU-R LS and related RAN4 SI, focusing on the 7125-8400 MHz frequency range. We proposed a pragmatic approach to answer to ITU-R on time.
We made the following and proposals: 
 Proposal1: To avoid any delay, RAN4 should reply to WP5D LS with already agreed parameters. RAN4 should capture in the TR the possible options (e.g. wider channel bandwidth) to be further studied when specifying the band. 
Proposal2: As a general principle, to facilitate coexistence with adjacent services, reply to WP5D LS with n104 requirements, not considering any relaxation
Proposal3: As done for the 10.0-10.5 GHz study, confirm urban macro and sub-urban macro scenarios should be considered for the 7125-8400 MHz frequency range.
Proposal4: Agree with the following Table 1 summarizing our proposals for IMT parameters in the 7125-8400 MHz frequency range, highlighting what should be reply in ITU-R WP5D LS and what should be captured in TR 38.922.
Proposal5: Consider the following antenna parameters (Table 2) when answering ITU LS on IMT parameters for the 7125 to 8400 MHz frequency range.
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Issue 2-1 Duplex Method
*  Option 1: Align with 4GHz outcome, i.e., TDD as baseline, check SBFD

o Option 2: Follow n104
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Issue 2-2 Typical Channel Bandwidth (100MHz is maximum bandwidth)

o 0104 (100MHz) baseline

o FFS higher bandwidths (e.g. 200MHz)

Issue 2-3 Transmit bandwidth configuration (Signal bandwidth)

10104 spectrum utilization assumed

o FFS check for higher bandwidth
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Issue 2-14: Deployment scenarios to consider

* Include urban and sub-urban macro, but double check coverage
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* BS
o Option 1: Follow 38.820. i.e., 6dB WA, 11dB MR, 14dB LA

o Option 2: Follow n104 if different
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e UE
o Option 1: 26dB, 27dB (study) for PC3

o Option2: 30dB (n104) for PC3, 31dB (n104) for PC2
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Issue 2-8 Maximum output power (UE)

«  Option 1: 23dBm only,
«  Option 2: 20dBm
o Option 3: Use n104 (23 and 26dBm)

o Option 4: 29dBm
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Issue 2-9 Noise Figure
e UE
o Option 1: Follow n104 noise figure (12dB)
o Option 2: Be consistent with information sent previously IMT-2020 28GHz, c.g. 10dB

o Option 3: Be consistent with Previous LS to ITU-R on 6, 10GHz, NF was 9-13dB
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Issue 2-12 ACS
* UE:

o Follow n104 or follow previous studies




