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Introduction
In the latest ITU-R meeting, WP5D has sent one LS to RAN/RAN4 to request the Parameters of terrestrial component of IMT in the following frequency ranges for sharing and compatibility studies. During the RAN#103 meeting, the corresponding SID for WP5D reply LS [3] is approved to facilitate the technical discussions in RAN4. In last RAN4 meeting, we reached some progress for 7125-8400MHz, however there are still lots of open issues. Therefore in this contribution, we would like to share some further views on these remaining issues. 
	Way forward:
-	n104 as starting point
o	Identify which parameters need further discussion and could differ from n104

Issue 2-1 Duplex Method 
· Option 1: Align with 4GHz outcome, i.e., TDD as baseline, check SBFD 
· Option 2: Follow n104

Issue 2-2 Typical Channel Bandwidth (100MHz is maximum bandwidth)
· n104 (100MHz) baseline 
· FFS higher bandwidths (e.g. 200MHz)

Issue 2-3 Transmit bandwidth configuration (Signal bandwidth)
· n104 spectrum utilization assumed 
· FFS check for higher bandwidth

Issue 2-4 Power dynamic range (UE)
· Use n104, as appropriate for maximum output power

Issue 2-5 Spectrum mask
· BS:
· n104 as basis for emissions levels
· ΔfOBUE and ΔfOOB for the BS side can be considered further. 
· UE:
· n104 as basis for emissions levels

Issue 2-6 ACLR
· BS
· Use n104
· UE
· Option 1:  26dB, 27dB (study) for PC3
· Option 2:  30dB (n104) for PC3, 31dB (n104) for PC2

Issue 2-7 Spurious Emissions
· BS:
· Use n104
· UE:
· Use n104

Issue 2-8 Maximum output power (UE)
· Option 1: 23dBm only. 
· Option 2: 20dBm
· Option 3: Use n104 (23 and 26dBm)
· Option 4: 29dBm

Issue 2-9 Noise Figure 
· UE
· Option 1: Follow n104 noise figure (12dB)
· Option 2: Be consistent with information sent previously IMT-2020 28GHz, e.g. 10dB
· Option 3: Be consistent with Previous LS to ITU-R on 6, 10GHz, NF was 9-13dB
· BS
· Option 1: Follow 38.820, i.e., 6dB WA, 11dB MR, 14dB LA
· Option 2: Follow n104 if different

Issue 2-10 Sensitivity
· 	To be discussed further

Issue 2-11 Blocking response
· BS: 
· Follow n104
· Discuss ΔfOOB 
· UE: 
· FFS

Issue 2-12 ACS
· UE: 
· Follow n104 or follow previous studies
· BS: 
· Follow n104 (42dB)

Issue 2-13 SINR operating range
· 	To be discussed further

Issue 2-14: Deployment scenarios to consider
· Include urban and sub-urban macro, but double check coverage
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2.1. System parameters
For this frequency range 7125-8400MHz, similar as 6425-7125MHz and 10-10.5GHz, TDD operation should be the default assumption unless there are other operation mode (FDD or SDL or SUL) proposals from certain regions/countries or certain operators. Regarding the SBFD operation for this requirement range, from our understanding, SBFD operation is still under the TDD duplex mode by utilizing the DL slots/symbols. From ITU-R evaluation perspective, whether SBFD and non-SBFD don’t make too much difference from compatibility and sharing studies in ITU-R. In addition, it is most likely that we cannot provide the full set of RF requirements for SBFD BS at Aug meeting for 7125-8400MHz, even the Rel-19 RAN4 specification is not ready until the Nov meeting based on RAN4 leadership’s guidance.
Proposal 1: assume TDD duplex mode as default assumption unless there are other operation mode proposals from certain regions/countries or certain operators and indicate Rel-19 SBFD operation in the LS if necessary.
Regarding the channel bandwidth and transmission bandwidth configuration, even though this frequency range might be targeted for the usage of both IMT-2020 and IMT-2030, this is still discussed under the 5G-A phase and it’s not clear on 6G system parameter assumption, therefore we propose to follow NR baseline assumptions for 7125-8400MHz with maximum channel bandwidth as 100MHz for 30kHz SCS and 50MHz for 15kHz. 
Regarding the higher channel bandwidth e.g. 200MHz per carrier, from our understanding, it might be feasible to have 200MHz carrier bandwidth with FFT size as 8192 and SCS as 30kHz for 6G technology, however for 5G-A, we cannot change the basic assumption for maximum FFT size as 4096. In other words, we could indicate the potential lager channel bandwidth for IMT-2030, however we cannot agree the specific value and spectral utilization for it according to the current situation. 
Proposal 2: for carrier bandwidth and transmission bandwidth configuration, reuse NR channel bandwidth and transmission bandwidth configuration as baseline (e.g. 100MHz for 30kHz SCS and 50MHz for 15kHz) for IMT-2020, and indicate the potential lager channel bandwidth for IMT-2030 . 
2.2. BS RF requirements
Regarding the BS RF requirements for 7125-8400MHz, the following requirement should be discussed with high priorities:
1) ACLR
2) UEM, f_OBUE requirement
3) NF
4) ACS requirements;
5) OOBB and f_OOBB requirement
During the last RAN4 meeting, we have reached the consensus for ACLR, UEM and ACS requirement, however for f_OBUE and f_OOBB requirement, this needs more discussions for it. 
Regarding the f_OBUE requirements, even though ACLR and unwanted emission requirement are assumed to be same as n104, however the frequency span for 7125-8400MHz is much larger than band n104 and also operating frequency is somehow higher than band n104, more analog filter studies are needed to confirm its feasibility.
Proposal 3: for f_OBUE requirements, more analog filter studies are needed from the feasibility perspective.
Regarding the NF assumption for 7125-8400MHz, according to the analysis in TR 38.820 and also the agreed NF for 6425-7125MHz, the existing NF values for 6425-7125MHz could be reused for 7125-8400MHz.
Table 6.2.1-1: Typical noise figure for 7 – 24 GHz example frequencies [TR 38.820]
	Example frequency (GHz)
	Typical NF values for NR BS (dB)
	Typical NF values for NR UE (dB)

	10
	7 
	9

	15
	8
	10

	20
	9
	10



For 6.425 - 7.125 GHz, the typical Noise Figure for a Wide Area BS operating at 7 GHz was agreed to be 6 dB (11 dB for Medium Range BS and 14 dB for Local Area BS).
Indeed, the option 1 and option 2 as captured in the WF is the same. 
Proposal 4: for NF for 7125-8400MHz, to reuse the assumption for 6125-7125MHz (e.g. 6dB for WA BS and 11dB for MR BS and 14dB for LA BS).
Regarding the OOBB requirement and its corresponding f_OOBB requirement, these requirements need more discussions similar as f_OBUE requirement since these requirements somehow highly depend on the reasonable and feasible analog filter evaluation results.
Proposal 5: for OOBB requirement and f_OOBB requirement, more analog filter studies are needed from the feasibility perspective.
In addition, regarding the BS transmission power and antenna assumptions for 7125-8400MHz, the existing assumptions for 6425-7125MHz in reply LS [3] could be reused. 
Proposal 6: for transmission power and antenna assumptions for 7125-8400MHz, the existing assumptions for 6425-7125MHz in reply LS RP-210037 could be reused.
In addition, for this frequency range, there are also some satellite system operating at these frequency ranges shown as following, this coexistence situation might be somehow similar as U6GHz n104, however it seems that there are no hard-limits for protection of GSO yet [5].
Observation 1: this coexistence situation between TN and FSS for 7125-8400MHz might be similar as U6GHz n104, however it seems that there are no hard-limits for protection of GSO yet for 7125-8400MHz.
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2.3. UE RF requirements
Regarding the UE RF requirement for 7125-8400MHz, the following requirement should be discussed with high priorities:
1) Maximum output power
2) Power dynamic range
3) Spectral mask
4) ACLR 
5) Noise figure
6) Sensitivity
7) ACS
8) Blocking 
Regarding the maximum output power or UE power class for 7125-8400MHz, since this band is high band next to FR1 frequency range. Considering its uplink coverage and also its similarities with band n104, then both PC3 and PC2 should be supported at least. PC1.5 is also preferred to have comparable coverage as other lower FR1 bands.
Proposal 7: at least PC3 and PC2 should be supported for 7125-8400MHz; PC1.5 is also preferred.
Regarding the power dynamic range requirement, assuming the same minimum output power would be applicable for 7125-8400MHz, then 56dB/59dB power dynamic range should be applied according to the -33dBm/100MHz minimum transmission power. 
Proposal 8: propose 56dB/59dB/62dB power dynamic range for PC3/PC2/PC1.5 respectively according to the -33dBm/100MHz minimum transmission power. 
Regarding the ACLR, SEM requirement for 7125-8400MHz, similar reasons as previous requirements, the same ACLR and SEM requirement for band n104 could be reused for 7125-8400MHz. It should noted that the ACLR requirement and SEM requirement captured in TR 38.921 is somehow different from the final RF requirements for band n104 [6]. 
According to the simulation results in clause 4.3, it is agreed to specify 26 dB ACLR for 6.425 - 7.125 GHz and 24 dB ACLR for 10.0 - 10.5 GHz.
Proposal 9: reuse the same ACLR and SEM requirement for band n104 for 7125-8400MHz instead of referring to TR 38.921.
Regarding the NF and sensitivity requirements for 7125-8400MHz, this need more discussions since this insertion loss and the impacts of PCB material for this frequency range might be new to the market. 
Proposals 10: more discussions are needed for NF and sensitivity. 
Regarding the ACS requirements for 7125-8400MHz, similar reasons as previous requirements, the same ACS requirement for band n104 could be reused for 7125-8400MHz. It should noted that the ACS requirement captured in TR 38.921 is somehow different from the final RF requirements for band n104 [6]. 
According to the simulation results in clause 4.3, adjacent channel selectivity (ACS) is agreed as 32 dBc for 6425 – 7125 MHz and 31 dBc for 10 - 10.5 GHz.
Proposal 11: reuse the same ACS requirements for band n104 for 7125-8400MHz instead of referring to TR 38.921.
For IBB and OOBB requirement for 7125-8400MHz, this is different from 6425-7125MHz since this band is new band and not overlapping with any exiting unlicensed band, therefore we propose not to follow the existing requirement for band n104 and further discuss the exact requirement for it. 
Proposal 12: for IBB and OOBB requirements, not reuse the existing band requirement for band n104 and further discuss the exact requirement for it. 
Conclusions
In this contribution, we want to share some initial views on IMT parameters for 14800-15350MHz and proposals/observations are made as following:
Proposal 1: assume TDD duplex mode as default assumption unless there are other operation mode proposals from certain regions/countries or certain operators and indicate Rel-19 SBFD operation in the LS if necessary.
Proposal 2: for carrier bandwidth and transmission bandwidth configuration, reuse NR channel bandwidth and transmission bandwidth configuration as baseline (e.g. 100MHz for 30kHz SCS and 50MHz for 15kHz) for IMT-2020, and indicate the potential lager channel bandwidth for IMT-2030 . 
Proposal 3: for f_OBUE requirements, more analog filter studies are needed from the feasibility perspective.
Proposal 4: for NF for 7125-8400MHz, to reuse the assumption for 6125-7125MHz (e.g. 6dB for WA BS and 11dB for MR BS and 14dB for LA BS).
Proposal 5: for OOBB requirement and f_OOBB requirement, more analog filter studies are needed from the feasibility perspective.
Proposal 6: for transmission power and antenna assumptions for 7125-8400MHz, the existing assumptions for 6425-7125MHz in reply LS RP-210037 could be reused.
Observation 1: this coexistence situation between TN and FSS for 7125-8400MHz might be similar as U6GHz n104, however it seems that there are no hard-limits for protection of GSO yet for 7125-8400MHz.
Proposal 7: at least PC3 and PC2 should be supported for 7125-8400MHz; PC1.5 is also preferred.
Proposal 8: propose 56dB/59dB/62dB power dynamic range for PC3/PC2/PC1.5 respectively according to the -33dBm/100MHz minimum transmission power. 
Proposal 9: reuse the same ACLR and SEM requirement for band n104 for 7125-8400MHz instead of referring to TR 38.921.
Proposals 10: more discussions are needed for NF and sensitivity. 
Proposal 11: reuse the same ACS requirements for band n104 for 7125-8400MHz instead of referring to TR 38.921.
Proposal 12: for IBB and OOBB requirements, not reuse the existing band requirement for band n104 and further discuss the exact requirement for it. 
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Annex
ANNEX 1
IMT-2020 technology-related and deployment-related parameters for bands between 470 and 4990 MHz
TABLE 1
IMT-2020 technology related parameters in 470 – 4990 MHz
	
	
	IMT 

	No.
	Parameter
	Base station 
(non-AAS)
	Base station
(AAS)
	Mobile station

	1
	Duplex Method
	FDD / TDD
See [1], § 5.2.
	FDD / TDD 
See [2], § 5.2.

	2
	Channel bandwidth (MHz)
	See [1], § 5.3.5.
	See [2], § 5.3.5.

	3
	Signal bandwidth (MHz)
	See [1], § 5.3.2. 
Signal bandwidth = NRB x SCS x 12.
	See [2], § 5.3.2. 
Signal bandwidth = NRB x SCS x 12.

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	See [1], § 6.3.3.
	See [2], § 6.2.1 
(UE max output power) and §6.3.1 (UE min output power).

	4.2
	Spectral mask (dB)
	See [1], § 6.6.4.
	See [1], § 9.7.4.
	See [2], § 6.5.2.2.

	4.3
	ACLR 
	See [1], § 6.6.3.
	See [2], § 6.5.2.4.

	4.4
	Spurious emissions
	See [1], § 6.6.4.
	See [2], § 6.5.3.

	4.5
	Maximum output power
	See [1], § 6.2.
	See [1], § 9.3.
	See [2], § 6.2.1.

	
5
	Receiver characteristics
	
	
	

	5.1
	Noise figure (dB)
	5 dB (Wide Area BS)
10 dB (Medium Range BS)
13 dB (Local Area BS)
For BS class definitions, 
see [1], § 4.4
	9 dB

	5.2
	Sensitivity (dBm)
	See [1], § 7.2.2.
	See [1], § 10.3.2.
	See [2], § 7.3.

	5.3
	Blocking response 
	See [1], § 7.5 
and § 7.4.2.
	See [1], § 10.6
and § 10.5.2.
	See [2], § 7.6 
and § 7.7.

	5.4
	ACS 
	See [1], § 7.4.1.
	See [1], § 10.5.1.
	See [2], § 7.5.

	5.5
	SINR operating range (dB)
	See below “SINR operating range and mapping function”


References used in the Table:
[1]	3GPP TS 38.104 v.16.3.0, “NR; Base Station (BS) radio transmission and reception”.
[2]	3GPP TS 38.101-1 v.16.3.0. “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”

SINR operating range and mapping function
The following equations approximate the throughput over a channel with a given SNIR, when using link adaptation:



Where:	
S(SNIR)	Shannon bound, S(SNIR) =log2(1+SNIR) [bps/Hz]
		Attenuation factor, representing implementation losses
SNIRMIN  	Minimum SNIR of the code set, dB
SNIRMAX 	Maximum SNIR of the code set, dB

The parameters α, SNIRMIN and SNIRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in table 2 represent a baseline case, which assumes: 
· 1:1 antenna configurations
· AWGN channel model 
· Link Adaptation (see table 2 for details of the highest and lowest rate codes)
· No HARQ
Table 2: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6 
	0.4 
	Represents implementation losses 

	SNIRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SNIRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 




_____________

ANNEX 2
Antenna characteristics for IMT-2020 AAS base stations 
for bands between 1710 and 4990 MHz
TABLE 3 
Beamforming antenna characteristics for IMT in 1710 – 4990 MHz 
	
	
	Rural
	Macro suburban
	Macro urban
	Small cell outdoor/
Micro urban
	Small cell indoor/
Indoor urban

	1
	Base station Antenna Characteristics

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

	1.2
	Element gain (dBi) (Note 2)
	7.1
	7.1
	6.4
	6.4
	N/A

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V
	90º for H
54º for V
	90º for H
65º for V
	90º for H
65º for V
	N/A

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

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º
	N/A

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements
	8 × 8 elements
	8 × 8 elements
	8 × 8 elements
	N/A

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V
	0.5 of wavelength for H, 0.9 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	N/A

	1.8
	Array Ohmic loss (dB) (Note 2)
	2
	2
	2
	2
	N/A

	1.9
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25
	25
	25
	16
	N/A

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	120
	120
	120
	120
	N/A

	1.11
	Base station vertical coverage range (degrees) (Note 1)
	90-100
	90-100
	90-120
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees)
	3
	6
	10
	N/A
	N/A



Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
Note 2:	The element gain in row 1.2 includes the loss given in row 1.8.
Note 3:	The conducted power per element assumes 8x8x2 elements (i.e. power per H/V polarized element).
Note 4:	8 × 8 means there are 8 vertical and 8 horizontal radiating elements. In the sub-array case, one implementation is 2 vertical radiating elements combined in a 2x1 sub-array.
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